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Plenary Guest Speaker 

Title : Long-term Outcome of Periacetabular Osteotomy: The Boston Experience
Presenter : Michael B.Millis
Affiliation: Child and Adult Hip Program, Boston Children’s Hospital

The Bernese periacetabular osteotomy (PAO) continues to  be a commonly performed nonarthroplasty option to treat symptomatic 
developmental hip dysplasia, but there are few long-term followup studies evaluating results after PAO.
Questions/purposes: 
(1) What is the long-term survivorship of the hip after PAO? 
(2) What were validated outcomes scores among patients who had PAO more than 14 years ago? 
(3) What factors are associated with longterm failure?
Methods One hundred fifty-eight dysplastic hips (133 patients) underwent PAO between May 1991 and September 1998 by a single 
surgeon. Of those, 37 hips (34 patients [26%]) were lost to followup; an additional seven patients (5% [eight hips]) had not been seen in 
the last 5 years. The 121 hips (in 99 patients) were retrospectively evaluated at a mean of 18 years (range, 14–22 years). Survivorship was 
assessed using Kaplan-Meier analysis with total hip arthroplasty (THA) as the endpoint. Hips were evaluated for activity, pain, and general 
health using the UCLA Activity Score, modified Harris hip score, WOMAC, and Hip disability and Osteoarthritis Outcome Score (HOOS). 
Failure was defined as a WOMAC pain subscale score C 10 or having undergone THA. Hips were divided into three groups: asymptomatic 
(did not meet any failure criteria at any point in time), symptomatic (met WOMAC pain failure criteria at previous or most recent followup), 
and replaced (having undergone THA). A multinomial logistic regression model using a general estimating equations approach was used 
to assess factors associated with failure.
Results: Kaplan-Meier analysis with THA as the endpoint revealed a survival rate (95% confidence interval [CI]) of 74% (66%–83%) at 18 
years. Twenty-six hips (21%) underwent THA at an average of 9 ± 5 years from the surgery. Sixty-four hips (53%) remained asymptomatic 
and did not meet any failure criteria at most recent followup. Thirty-one hips (26%) were symptomatic and considered failed based on a 
WOMAC pain score of C 10 with a mean ± SD of 11 ± 4 out of 20 at most recent followup. Although some failed initially by pain, their most 
recent WOMAC score may have been \ 10. Of the 16 symptomatic hips that failed early by pain (reported a WOMAC pain subscale score 
> 10 in the prior study), two were lost to followup, two underwent THA at 16 and 17 years, four still failed because of pain at most recent 
followup, and the remaining eight had WOMAC pain scores \ 10 at most recent followup. Asymptomatic hips reported better UCLA 
Activity Scores (asymptomatic: mean ± SD, 7 ± 2; symptomatic: 6 ± 2, p = 0.001), modified Harris hip scores (pain, function, and activity 
sections; asymptomatic: 80 ± (asymptomatic: 2 ± 2, symptomatic: 11 ± 4, p\0.001), and HOOS (asymptomatic: 87 ± 11, symptomatic: 52 
± 20, p\0.001) compared with symptomatic hips at longterm followup. Age older than 25 years at the time of PAO (symptomatic: odds 
ratio [OR], 3.6; 95% CI, 1.3–9.8; p = 0.01; replaced: OR, 8.9; 95% CI, 2.6–30.9; p\0.001) and a preoperative joint space width B 2 mm 
(replaced: OR, 0.3; 95% CI, 0.12–0.71; p = 0.007) or C 5 mm (replaced: OR, 0.121; 95% CI, 0.03–0.56; p = 0.007) were associated with 
long-term failure while controlling for poor or fair preoperative joint congruency.
Conclusions: This study demonstrates the durability of the Bernese PAO at long-term followup. In a subset of patients, there was 
progression to failure over time. Factors of progression to THA or more severe symptoms include age older than 25 years, poor or fair 
preoperative hip congruency, and a preoperative joint space width that is less than 2 mm or more than 5 mm. Future studies should focus 
on evaluating the two failure groups that we have identified in our study: those that failed early and went on to THA and those that are 
symptomatic at long-term followup.

Plenary Guest Speaker 

Title : COMPARING THE EXPECTATIONS OF PATIENTS AND THEIR SURGEONS REGARDING THE OUTCOMES OF PERIACETABULAR OSTEOTOMY
Presenter : Michael B.Millis
Affiliation: Child and Adult Hip Program, Boston Children’s Hospital

Purpose: The fulfillment of patients’ expectations is an essential factor in their satisfaction with outcomes of their surgery. Therefore, it 
is necessary to assess whether patients have realistic expectations based on adequate understanding of the nature of their symptoms 
and the likely effects of the prospective surgery on their condition. Comparison of the clinical outcomes anticipated by the patients and 
their surgeons provides an effective means of making this assessment. This study examined the level of agreement in the preoperative 
expectations of patients with DDH and their surgeons of the PAO surgery. 
Methods: Two surgeons and their combined 72 patients preoperatively completed 4-point Likert-scales rating their realistic expectations 
of improvement (“not improved at all” to “greatly improved”) in six domains representing different hip symptoms after surgery. Domains 
included pain, stiffness, locking, stability, walking ability and athletic ability.  Concordance between patient and surgeon expectation was 
evaluated by the percent of exact and partial (within one rating) agreement as well as Kappa coefficients. 
Results: Exact agreement between patients and surgeons ranged from 17.4% (Stiffness) to 54.2% (Pain). Partial agreement between patients 
and surgeons ranged from 46.4% (Stiffness) to 100% (Pain). Agreement was consistently lowest regarding expected hip stiffness and highest 
regarding expected pain following surgery. Weighted Kappa estimates were low ranging from 0.78 to 0.45. In instances of disagreement, patients 
consistently had higher expectations than the surgeon especially with respect to stiffness, walking ability and locking/catching of the hip.
Conclusions: There was discrepancy between patients and surgeons in their preoperative expectations of outcomes of the PAO, with 
patients usually more optimistic than their surgeons in every domain. In the domains of hip stiffness, locking, and sports, there was 
frequent discrepancy between patient and surgeon expectations. But for the pain domain, patients and surgeons were close in their 
expectations. Our findings highlight the need for clearer understanding between patients and surgeons on the effectiveness of the PAO in 
improving hip stiffness, walking and athletic ability
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Plenary Guest Speaker 

Title : The axillary nerve: anatomy, injury and reconstruction.

Presenter : Michael Tonkin

Affiliation: Professor of Hand Surgery, University of Sydney Medical School.

This presentation asks the question “Are nerve transfers or nerve grafts superior for axillary nerve reconstruction following injury?” 

Assessment of axillary nerve function demands a precise understanding of deltoid function, including its component segments, and the 

function of the rotator cuff and shoulder girdle muscles, if we are to correctly determine the quality of axillary nerve repair and compare 

different reconstructive procedures.

Our anatomical studies do not find identifiable fibrous raphe separating the anterior, middle and posterior segments. Rather, these are 

defined by their origins from clavicle, acromion and spine of the scapula and by their segmental nerve supply. Intra-muscular dissections 

confirm the findings of Leechavengvongs et al: in over 90 per cent of specimens, the posterior segment receives innervation from the 

anterior division of the axillary nerve. Therefore, nerve transfers to the anterior division alone are likely to re-innervate all deltoid segments 

in most instances of isolated axillary nerve injury. However, more proximal nerve lesions which involve the suprascapular nerve innervation 

of infraspinatus, demand re-innervation of teres minor via the posterior division of the axillary nerve if the return of external rotation is to 

be optimal.

Controlled studies comparing nerve transfers with nerve grafting for isolated axillary nerve lesions are lacking. However, our results from 

nerve grafting, and those of others, suggest very satisfactory results. Nerve grafting remains appropriate in many circumstances. Currently, 

we advise nerve transfers in the older patient, when there is a significant lapse of time between injury and surgery, and in patients with 

proximal injury to other C5/6 innervated muscles.

Plenary Guest Speaker 

Title : The OMT classification of congenital anomalies of the hand and upper limb.

Presenter : Michael Tonkin

Affiliation: Professor of Hand Surgery, University of Sydney Medical School.

The Oberg, Manske, Tonkin (OMT) classification of congenital anomalies of the hand and upper limb (CAHUL) utilizes dysmorphological 

ideology to separate Malformations- abnormal formation and/or differentiation of tissues, from Deformations- insult to tissues already 

formed, and Dysplasias- abnormal organisation of tissues.

Most of the common anomalies are Malformations. These are sub-classified according to whether they involve the hand alone or the 

whole of the upper limb; and according to which signal centre is primarily affected in the developing limb bud: the Apical Ectodermal 

Ridge (AER), responsible for proximal/distal growth; the Zone of Polarising Activity (ZPA), responsible for radio/ulnar differentiation; or the 

Dorsal Ectoderm, responsible for dorsal/ventral differentiation.

The presentation outlines the mechanism of malformation of common congenital anomalies and describes how the classification system 

is applied to these. It has been approved by the International Federation of Societies for Surgery of the Hand (IFSSH) as the appropriate 

surgical classification for congenital anomalies of the hand and upper limb.
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 Invited Speaker  

Title : SEPTIC ARTHRITIS OF THE HIP IN CHILDREN - REVISITED

Presenter : Ashok Johari

Affiliation: LILAVATI HOPITAL, MUMBAI, INDIA

Sepsis of the hip in children is a problem which we still confront in spite of the long centuries of medical history and treatment. Sequelae 

are still not uncommon despite all advances made. These sequelae range from partial or total loss of the femoral head to avascular necrosis 

and deformity of the femoral head. Hip subluxation or dislocation post sepsis and femoral neck osteomyelitis leading to pseudarthrosis of 

the femoral neck are all possible sequelae.

In the light of advances made by modern hip surgery, the speaker looks at the management of the different problems. Delayed 

presentations define the natural history and outcomes of treatment vis a vis the natural history is discussed. Different sequelae need 

different management strategies with modest results. Prevention of sequelae is the best policy.

 Invited Speaker  

Title : The Role of Generalized ligamentous laxity in shoulder injuries and shoulder procedures

Presenter : Hossein Saremi

Affiliation: BESAT HOSPITAL, IRAN

Generalized ligamentous laxity is defined as increased range of motion of the joints compared to general population. It is a predisposing 

factor for sports injuries especially in lower extremity. Still

there is little evidence about the relationship of generalized ligamentous laxity and sport injuries in upper extremity.

In order to evaluate the role of GLL in the rate of  shoulder injuries ,we studied shoulder injuries of the professional athletes in Hamadan 

state of IRAN :

Volunteer athletes with at least six months of sports activities who had shoulder injuries in the past three years were examined and divided 

into two groups of with or without generalized ligamentous laxity. Then acute and chronic shoulder injuries, shoulder pain, shoulder 

instability and functional status of DASH score were determined and compared between the two groups. . Athletes with generalized 

ligamentous laxity had more shoulder pain (p = 0.016), chronic shoulder injury (p = 0.032), shoulder instability (p = 0.004), and less 

functional status (p = 0.030). If fracture is not considered as an acute injury in both groups, athletes with generalized ligamentous laxity 

had more acute shoulder injury .

As a conclusion, Generalized ligamentous laxity is an important predisposing factor for acute and chronic shoulder injuries in athletes. 

Screening programs for beginners and rehabilitation shoulder programs in athletes of high risk sports is Highly recommended.
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 Invited Speaker  

Title : Can we predict long bone non-union?

Presenter : Peter Giannoudis

Affiliation: UNIVERSITY OF LEEDS, UNITED KINGDOM

One of the complications of surgical and non-surgical treatment of fractures is the development of non-union. The 5-10% incidence of 

non-union quoted in the international literature is thought to be an underestimate of the real magnitude of this clinical problem. The 

etiology of non-union is multifactorial. Although many different treatment strategies have been proposed for non-union over the years, 

the outcome is not always successful. Treatment can be long-lasting, which imposes increased pressure on health and social care systems, 

and the cost implications are usually substantial. Atrophic non-union is a specific type of non-union that is characterized by the arrest of 

the biological processes at the site of repair, which leads to an unsuccessful outcome. The cost of non-union treatment can be immense. 

Strategies to identify early non-union are desirable to allow prompt intervention in order to break the long lasting cycle of non-union 

treatment. The role of biomarkers and other prediction tool options will be discussed. 

A recently developed non-union prediction score (NUPS) will be presented highlighting both its specificity and sensitivity. 

 Invited Speaker  

Title : Degenerative Disc Disease: towards a biological intervertebral disc replacement

Presenter : Rita Kandel

Affiliation: MOUNT SINAI HOSPITAL, CANADA

The intervertebral disc (IVD) is composed of a nucleus pulposus surrounded by an angle-ply multi-lamellated annulus fibrosus, which is 

integrated to the adjacent vertebral bodies. The IVD commonly undergoes degenerative changes that can be associated with chronic neck 

or low back pain. Current treatments for this disorder do not completely restore the functionality of the intervertebral disc. Thus there is 

increasing interest in developing biological disc replacements. Given the complex structure of the intervertebral disc, tissue engineering of 

the individual tissue components of the disc and then combining them together may be the only way to achieve this. However these tissues 

must integrate and the engineered disc has to be able to integrate into the host spine to ensure mechanical stability. We have developed in 

vitro and in vivo models to begin to investigate the conditions necessary to facilitate the integration of the tissue engineered disc into the 

vertebral bodies. These studies should help facilitate the clinical translation of this approach.
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 Invited Speaker  

Title : Rationale and techniques of ankle mortise stabilizing osteotomy for advanced ankle OA

Presenter : Yuki Tochigi

Affiliation: DOKKYO MEDICAL UNIVERSITY KOSHIGAYA HOSPITAL, JAPAN

Distal tibial osteotomy for ankle osteoarthritis (OA) is a surgical option typically applied to early-to-intermediate cases (up to Stage 3a 

in Takakura-Tanaka classification). This is because the conventional low tibial osteotomy (a.k.a. supra-malleolar osteotomy) realign the 

distal tibial plafond (with/without simultaneous fibular realignment), so as the tibial weight-bearing axis to be perpendicularly passing the 

superior-inferior tibial-talar articulation. Recently in Japan, another osteotomy technique that prioritizes restoration of stability rather than 

realignment has been increasingly utilized. 

The technique of interest, the distal tibial oblique osteotomy (DTOO), is first described by Dr. Tsukasa Teramoto in 1990’s. He developed 

this osteotomy following the concept of the tibial condylar valgus osteotomy (TCVO), a type of opening-wedge high tibial osteotomy for 

advanced medial knee OA with subluxated lateral joint. Both osteotomies intend to improve bony congruity of the surgical joint to improve 

coronal-plane stability, simultaneously with realignment. 

Specifically in DTOO for ankle OA, an oblique osteotomy was place from the medial aspect of the distal tibia, approximately 5 cm above 

the plafond surface, toward the distal tibiofibular syndesmosis. Then valgus correction is applied to the distal articular fragment until the 

lateral gutter articulation to become well congruent. Simultaneously, anterior coverage of the tibial plafond over the talar trochlea is also 

adjusted in cases with anterior talar subluxation. By these collections, the talar trochlea is confined in the well-tightened ankle mortise, so 

as to achieve bony stability of the joint, as well as to increase the articular contact area.

 Due to this stabilizing effect, DTOO is applicable to not only the modest (~ Stage 3a) ankle OAs, and also the advanced (Stage 3b and 4) 

cases. In advanced cases with reduced range of motion, restoration of the full joint function is often challenging. However, even in such 

cases, DTOO can reduce pain (by reducing dynamic stress to the periarticular bones), improving weight bearing function, while preserving 

more or less flexion-extension mobility. 
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 Presentation No. 1  

Title: Can personalized fit prosthesis can provide better stability and clinical outcomes in total knee arthroplasty?

Authors: Jong Keun SEON1 , Je Young YEO1 , Cheng JIN1 , Eun Kyoo SONG1 , Dong Hyun LEE1 

Presenter: Jong Keun SEON Corresponding Author: Eun Kyoo SONG  Field: Knee

Affiliation: 1. CHONNAM NATIONAL UNIVERSITY HWASUN HOSPITAL { Orthopaedic }.  

Introduction: Recently the personalized fit implant was introduced in TKA. This design has several specific features such as 2mm increment 

of femoral anteroposterior dimension and 1mm increment of insert to provide better ligament stability comparted with conventional 

design. Until now, no report has been made concerning in-vivo stability of personalized fit femoral implant with various thicknesses of 

inserts. Thus, we did prospective randomized study to compare the 2-year clinical and stability outcomes of two different implants—the 

PCL substitution (PS) personalized fit system (Persona group) and the PS standard design (Standard group). 

Materials and Methods: Total 60 patients (Personal fit group) who performed TKA using PERSONA were feasible for 2-year follow up and 

checked stability using KT arthrometer were included in this study. In all cases, tibia was resected perpendicular to the mechanical and then 

the PCL was resected. The balanced gap technique was used to set the flexion/extension gap balance. Then proper thickness of inserts was 

used. In Standard PS group (LPS-Flex, 50 cases), the same surgical technique and rehabilitation protocols were used as Personal fit group 

except implant designs. Clinical outcome measures included the range of motion (ROM) of the knee, Knee Society (KS) score, and Western 

Ontario and McMaster Universities Osteoarthritis Index (WOMAC) subscale score. After 2-year from surgery, stability was assessed at 30, 

60, 90 degrees of knee flexion using the KT 2000 arthrometer, with anterior and posterior forces. The total anteroposterior (summation of 

anterior and posterior stability) were compared between two groups. 

Results: The average anteroposterior laxity at 30˚ was 5.7 mm in the Personal fit group, and was 5.9 mm in the Standard PS group (p=0.62). 

The average anteroposterior laxity at 60˚ and 90˚ were also showed no statistical differences between two groups (p=0.72, and p=0.75 

respectively). The averages ROM were 132.0˚ in the Personal fit group and 130.0˚ in Standard PS group. There was no significant difference 

of the ROM in the 2 groups (p=0.22). The average HSS scores were increased in both groups, to 88.1 in the Personal fit group and to 90.6 

in the Standard PS group, and there was no significant difference between 2 groups (p=0.11). The average KS scores were also increased 

in both groups, from 58.2 to 92.0 in the Personal fit group and 53.0 to 89.6 in the Standard PS group, and there was no significant 

difference between 2 groups (p>0.05). The average WOMAC scores were decreased in both groups without statistical difference (p=0.37).

Conclusion: In total knee arthroplasty, personalized fit PS implant showed no advantages in terms of ligament stability compared with 

conventional implant. Moreover, there were no significant differences in all clinical outcome parameters.

Acknowledgment: No support in any form have been received from a commercial party

Keywords: total knee arhthroplasty, personal fit, clinical outcomes, PCL substitution

 Presentation No. 2  

Title: The tibial tubercle osteotomy is a harmful approach in revision total knee arthroplasty?

Authors: Keun Churl CHUN2 , Sung Hyun NO1 , Dae Jin NAM1 , Churl Hong CHUN1  

Presenter: Dae Jin NAM Corresponding Author: Churl Hong CHUN   Field: Knee

Affiliation: 1. WONKWANG HOSPITAL { Orthopaedic } , 2. MOKPO HANKOOK HOSPITAL { Orthopaedic }   

Introduction: The recommended treatment for spinal stenosis, when conservative treatment fails, is a decompression of the stenotic area. 

This involves removal of the spinous process, lamina, and the posterior musculoligamentous complex. This approach provides excellent 

improvement in symptoms, but is also associated with potential postoperative lumbar spinal instability. We retrospectively assessed the 

results of surgery for postoperative instability, and to determine the factors contributing to its formation.

Materials and Methods: From March 1, 2006 to December 31, 2013, 89 patients underwent the first time single level decompressive 

laminectomy without fusion and discectomy. Of these 89 patients, 78 with a follow-up period of at least 3 years were selected. The risk of 

postoperative instability was evaluated on the basis of dynamic radiographs of the lumbar spine. We assessed the following contributing 

factors to lumbar spinal instability: age/sex, disc space narrowing, body mass index (kg/m2), effect of the lordotic angle on lumbar spine, 

asymmetrical paraspinal muscle volume, and surgical method and level.

Results: Spondylolisthesis occurred in 8 patients (10.3%). A significant increases of patients with slipping was seen in the order ages and 

asymmetrical paraspinal muscle volume(p-value< 0.01). Postoperative instability was associated with an aggressive bony resection(p-value 

<0.015).

Conclusion: Asymmetry of paraspinal muscle volume and aggressive facet resection during the primary surgery are the most important 

factors associated with lumbar spinal instability. So, We concluded that the choice of surgical treatment and postoperative observation are 

important in considering the risk factors of patients who undergo decompression for the treatment of stenosis.

Acknowledgment: I am very grateful to have participated in the presentation of this talk and the paper work with the help of various 

professors through the life of my residents for two years. I sincerely thank prof.Kim and prof.Shim for pointing me to a careful and 

meticulous way to help me more than anyone else.

Keywords: instability, decompression, spinal stenosis, laminectomy
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 Presentation No. 3  

Title: Effect of shape on bone cement polymerization time in knee joint replacement surgery

Authors: Jung-Ro YOON1 , Young-Rok KO1 , Hyun-Bo SIM1 , Young-Soo SHIN1 

Presenter: Hyun-Bo SIM Corresponding Author: Young-Soo SHIN Field: Knee

Affiliation: 1. VETERANS HEALTH SERVICE MEDICAL CENTER { Orthopaedic } 

Introduction: Although many factors are known to influence the polymerization time of bone cement, it remains unclear which bone 

cement shape predicts the precise polymerization time. The purpose of this study was to investigate whether different cement shapes 

influenced polymerization time and to identify the relationship between cement shape and ambient operating theater temperature, 

relative humidity, and equilibration time.

Materials and Methods: Two commercially available types of samples: Palacos R+G® (Zimmer) and Antibiotic Simplex® (Stryker) bone 

cement were gathered prospectively from 237 patients undergoing primary total knee arthroplasty. The cement components were made 

into two different shapes: lump and pan. The lump shaped model was made into a sphere about 3 x 3 cm, whereas the pan shaped model 

was made into a 5 x 5 cm circle with a 1.5 mm thick like thin mantle entering between the prosthesis and bone. The time at which no 

macroscopic indentation of both cement models was possible was recorded as the polymerization time.

Results: There was no significant difference between hand mixing (lump shape: 789.3 ± 128.4 sec, P =0.591; pan shape: 899.3 ± 152.2 

sec, P =0.584) and vacuum mixing (lump shape: 780.2 ± 131.1 sec, P =0.591; pan shape: 909.9 ± 143.3 sec, P =0.584) in terms of 

polymerization time. Conversely, the polymerization time was significantly shorter for Antibiotic Simplex® (lump shape: 757.4 ± 114.9 sec, 

P =0.001; pan shape: 879.5 ± 125.0 sec, P <0.001) when compared to Palacos R+G® (lump shape: 829.0 ± 139.3 sec, P =0.001; pan shape: 

942.9 ± 172.0 sec, P <0.001). Polymerization time was also significantly longer (P <0.001) for the pan shape model (904 ± 148.0 sec) when 

compared to the lump shape model (785.2 ± 129.4 sec). In addition, the polymerization time decreased with increasing temperature 

(lump shape: R2= 0.334, P <0.001; pan shape: R2= 0.375, P <0.001), humidity (lump shape: R2= 0.091, P <0.001; pan shape: R2= 0.106, P 

<0.001), and equilibration time (lump shape: R2= 0.073, P <0.001; pan shape: R2= 0.044, P <0.001).

Conclusion: The polymerization time was equally affected by temperature, relative humidity and equilibration time regardless of bone 

cement shape. Furthermore, the pan shape model better reflected the cement polymerization time between implant and bone compared 

to the lump shape model. The current findings suggest that, clinically, constant axial pressure with the knee in full extension needs to be 

applied until remaining pan shape cement is completely polymerized.

Acknowledgment: None

Keywords: Bone cement, Cement shape, Temperature, Polymerization time

 Presentation No. 4  

Title: Comparison of the outcomes of Primary TKA and Revision of UKA to TKA with Navigation System

Authors: Han-Jun LEE1 , Seong-Hwan KIM1 , Yong-Beom PARK1 , Byung-il YOON1 

Presenter: Seong-Hwan KIM Corresponding Author: Han-Jun LEE Field: Knee

Affiliation: 1. CHUNG-ANG UNIVERSITY HOSPITAL, CHUNG-ANG UNIVERSITY COLLEGE OF MEDICINE, SEOUL, SOUTH KOREA { Orthopaedic } , 

  2. HANMAEUM CHANGWON HOSPITAL, HAN-YANG UNIVERSITY, CHANGWON-SI, KYUNGSANGNAM-DO, SOUTH KOREA 

 { Orthopaedic }  

Introduction: The revision of unicompartmental knee arthroplasty (UKA) to total knee arthroplasty(TKA) is technically demanding, but it 

can be controlled with computer navigation systems. The purpose of this study was (1) to assess the outcome compared with the primary 

TKAs and (2) to provide a surgical technique for the revision of UKA to TKA under navigation system.

Materials and Methods: From May 2011 to April 2013, navigation-assisted UKA revision was performed in 15 patients and total 298 

knees of primary navigation-assisted TKAs was performed. The retrospective 1:3 match-paired study was performed by the matching 

criteria with minimum 3 years of follow up. Radiographic outcomes, clinical outcomes were evaluated and the radiolucent lines were also 

evaluated during follow up.

Results: There was one case of minimal cement filling with auto-bone graft under the tibial plate due to the bone loss after tibial resection 

in UKA revision group. The pre-operative and postoperative clinical and radiological outcomes were significantly improved (p<0.001). 

There were no statistical differences between UKA revision and TKA groups in pre- and postoperative outcomes except the postoperative 

KSFS score (p=0.008). There were no radiolucent lines in tibia or femur in UKA revision group during follow up.

Conclusion: With use of the appropriate surgical technique, navigation-assisted revision of UKA to the TKA technique provides successful 

clinical and radiologic outcomes compared to primary navigation assisted TKAs.

Acknowledgment: All authors have no conflict of interests.

Keywords: Unicompartmental knee arthroplasty, Unicompartmental knee arthroplasty revision, Navigation system, Total knee arthroplasty
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 Presentation No. 5  

Title: Effects of Femoral Lateral Bowing on Coronal Alignment and Component Position after Total Knee Arthroplasty: A Comparison of 

Conventional and Navigation-Assisted Surgery

Authors: Chang Wan KIM1 , Chang Rack LEE1 , Doo Yeol KIM1

Presenter: Doo Yeol KIM Corresponding Author: Chang Wan KIM Field: Knee

Affiliation: 1. BUSAN PAIK HOSPITAL, COLLEGE OF MEDICINE, INJE UNIVERSITY { Orthopaedic }  

Introduction: To evaluate the effects of femoral lateral bowing on coronal alignment after total knee arthroplasty(TKA) and examine whether the use 

of navigation helps obtain better postoperative coronal alignment and component position.

Materials and Methods: A total of 335knees(292 patients) that received TKA from March 2012 to September 2013 were retrospectively reviewed. 

Radiologic results were compared between the conventional and navigation-assisted TKA group, and factors associated with postoperative alignment 

were evaluated.

Results: A total of 297 knees(277 patients) were enrolled in this study. Among the patients with femoral lateral bowing, a significant difference was 

observed between the conventional TKA group(n=72) and the navigation-assisted TKA group(n=96) in postoperative mechanical femorotibial 

angle(mFTA)(1.6° vs. 0.8°, p=0.005) and femoral component alignment angle(89.0° vs 90.0°, p=0.017). In regression analysis, preoperative 

mFTA(p<0.001), femoral bowing angle(p<0.001), and mechanical lateral distal femoral angle(p=0.032) had effects on postoperative mFTA in the 

conventional TKA group. In the navigation-assisted TKA group, only preoperative mFTA(p<0.001) had effects on postoperative mFTA. The navigation-

assisted TKA group showed a lower rate of outliers in mFTA and femoral component alignment angle than the conventional TKA group(p=0.006 and 

p=0.012, respectively). In terms of the clinical results, there was no significant difference between the two groups.

Conclusion: Even if the valgus correction angle was individually determined through preoperative planning, in the case of patients with severe lateral 

bowing, the outlier rate was higher than for those in the navigation-assisted TKA group. However, there was no significant difference in the clinical 

results between the two groups in the short-term follow-up.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject 

of this article
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Introduction: Restoring neutral alignment in patients with so-called “constitutional varus’’ knees may in fact be abnormal and undesirable and 

would likely require some degree of medial soft tissue release to achieve neutral alignment. In Koreans, the femora with advanced osteoarthritis 

frequently have lateral bowing of the shaft and varus orientation at the condyle. We therefore investigated whether individualized distal femoral 

cut with intentional varus method yielded satisfactory clinical outcome and whether clinical outcome and incidence of early aseptic loosening were 

different according to the coronal femoral component angle and limb alignment.

Materials and Methods: We prospectively followed 92 knees who underwent primary TKA using intentional varus method during the distal 

femoral cut due to lateral femoral bowing. All TKAs were performed using the OrthoPilot ® Navigation System. The intentional varus method 

during the distal femoral cut is that the distal femoral cut is performed through the line perpendicular to the vertical axis of body measured on 

long standing radiograph. Patients were categorized according to the femoral component alignment as in range (0°±3°) or varus (>3°), and the 

limb alignment in range (0°±3°) or varus (>3°). Serial radiographic evaluation was performed for early aseptic loosening. The clinical outcome was 

evaluated using the Knee Society (KS) scoring system and WOMAC score. The minimum follow-up was 24 months.

Results: KS knee score, KS function score and WOMAC score were significantly improved (p<0.001 in all). The mean mechanical axis angle was 

improved from 10.4°±4.6° to 1.2°±1.3°. The coronal femoral component angle at last follow-up was 1.2°±1.4°. In subgroup analysis according to the 

coronal femoral component alignment, there was no significant differences in clinical outcome (p=0.151 in KS knee score, p=0.826 in KS function 

score, and p=0.820 in WOMAC score). In subgroup analysis according to limb alignment, no difference was also observed in clinical outcome 

(p=0.304 in KS knee score, p=0.629 in KS function score, and p=0.216 in WOMAC score). No differences were observed in the incidence of 

radiolucent line in all subgroup analyses (p=0.603 in the coronal femoral component alignment, p=0.355 in the limb alignment). No complications 

such as infection, patellar maltracking, and early aseptic loosening were encountered in this series.

Conclusion: The results of this study showed that performing the distal femoral cut with intentional varus method in patients with lateral femoral 

bowing yield satisfactory clinical outcome without early aseptic loosening and other complications. However, further study is needed to evaluate 

the long-term results of intentional varus method.

Acknowledgment: All authors have no conflict of interests.
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Introduction: Recently, concern arose over the periprosthetic bone resorption of a newly designed cobalt chromium (CoCr) implant with 

thick tibial baseplate. The aim of the current study was to investigate the effect of material, thickness of tibial base plate, and design of the 

tibial component on stress shielding by comparing five different types of TKA implants. We also sought to determine whether the presence 

of radiolucent line and amount of bone marrow density (BMD) reduction is related to the short term clinical outcome after TKA.

Materials and Methods: A total of 307 patients with 459 primary osteoarthritic knees who underwent posterior stabilizing TKA using 

5 types of implant designs were included in the analysis. To evaluate the stress shielding, we assessed two radiographic parameters on 

conventional knee radiographs: radiolucent line and BMD. The Revised Knee Society Radiography Evaluation System was used to evaluate 

radiolucent lines at all implant zones. The BMD change of medial tibial condyle was assessed to evaluate the periprosthetic bone resorption 

using digital radiological densitometry. The BMD was compared between the radiographs of postoperative 6 weeks and 1 or 2 year. The 

incidence of radiolucent line as well as amount of bone resorption was analyzed using multivariate regression analysis adjusting possible 

confounding factors: sex, age, BMI, osteoporosis, preoperative and postoperative hip-knee-ankle angle and follow-up period.

Results: When CoCr implants were compared with titanium alloy (Ti) implants, both incidence of complete radiolucent line which 

encompasses an entire interface surface of each zone and amount of BMD decrease at medial tibial condyle were significantly higher 

in CoCr implants (p = 0.012 and p = 0.024, respectively). Two CoCr implants with same baseplate thickness but difference design 

demonstrated no significant difference in stress shielding at 2-year follow up. However, the recently designed implant showed greater 

BMD reduction at medial tibial condyle during the first year (p = 0.005). There was no significant difference in stress shielding among the 

three Ti implants with different baseplate thickness. Moreover, the degree of stress shielding was not associated with the clinical outcomes 

among the five implants. Additionally, there was no loosening case warranting revision TKA during the follow up period.

Conclusion: This study suggests that CoCr implants resulted in higher degree of stress shielding compared to Ti implants in two-year follow 

up. However, the pattern of BMD reduction was associated not only with the material but also with the design of the implant. Short-term 

clinical outcome showed no significant association with the stress shielding. Impact of the different patterns of the stress shielding on long 

term outcomes should be studied in future.
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Introduction: The shape and dimension of the femoral component are different depending on the TKA manufacturer. It is known that 

the Asian patients anthropometry and femoral component dimensions do not fit well. The purpose of this study was to evaluate fitness 

of femoral prostheses shape at twelve specific points in Korean patients compared with different total knee arthroplasty(TKA) system 

currently available in Korea.

Materials and Methods: Anthropometric data at twelve specific points were measured in 325 resected femurs of Korean people 

undergoing primary TKA utilizing the Persona system (Zimmer-Biomet), the Attune system (DePuy), the Logic system (Exactech), Vanguard 

system (Biomet), the NexGen LPS-flex system (Zimmer), Advance Medial-Pivot system (Wright), and the Luminus-flex system (Cellumed).

Results: In the medial mid-distal zone (M1, M2, M3), all instruments were showed underhang as a result of surgical compromise. In the 

medial mid-chamfer zone (M4), Logic and MPK showed overhang. Persona, Attune, Luminus and vanguard showed underhang in M4 and 

the lateral mid-chamfer zone (L4). In the medial anterior chamfer zone (M5), Logic, Vangard and MPK showed overhang, but Persona, 

Attune, LPS, and Luminus showed underhang. In the lateral anterior-chamfer zone (L5), Logic and MPK showed overhang. In the medial 

mid-anterior zone(M6), Persona showed underhang, but Attune, Logic, Vangard, LPS, MPK and Luminus showed overhang. In the lateral 

mid-anterior zone (L6), Persona, Attune and Luminus showed underhang, but Logic, Vangard, LPS and MPK showed overhang.

Conclusion: The result of this study reveals the difference of the femoral component shape in different TKA systems and accordingly, the 

difference in terms of the fitness to resected host bone surface in different TKA systems. The data obtained from this study will be a good 

reference in future design of the femoral component that will better fit to the Korean population.
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Introduction: There are controversial issues about femoral rotational alignment in total knee arthroplasty. Those are ways on how to 

coincide anatomic femoral rotational axis with gap axis and to know that measuring anatomic femoral rotational axis is reproducible or 

not. We studied for the decision of optimal femoral rotational alignment in total knee arthroplasty.

Materials and Methods: We studied 248 cases of total knee arthroplasty for osteoarthritis and followed up at least 1 year. The preoperative 

mechanical alignment was -9.7°(±7.9), and 233 cases for women and 15 cases for men. Flexion contracture was 4.3°(±5.8) and further 

flexion was 131.8°(±18.4). We used PS implants with LPS-flex and Vanguard. Anatomic femoral rotational axis was checked with Whiteside 

anteroposterior axis by CT(CT-AP axis) and intraoperative AP axis(OP-AP axis) for reproducibility. The surgical technique was done with 

modified extension gap technique that we resected with proximal tibia first and corrected ligament balance in flexion until vertical to Op-

AP axis. Extension axis and ligament balance was done with distal femoral cutting. Next, femoral rotational alignment was done with Gap 

axis by making rectangular space in flexion using spacers and unispacers that we designed. We compared the Gap axis with CT-AP and 

Op-AP axes, and acceptable range was regarded with ≤±3°. Statistical analysis was done with One-way Repeated-Measures ANOVA and 

Bland -Altman plot.

Results: Postoperative mechanical alignment was -1.6°(±2.9) and acceptable range (≤ ±3°) was in 76.6%. Ligament balance in extension 

was acceptable in all cases for less than 3mm. The Gap, CT-AP, and Op-AP axes were checked in 5.3°(±2.3), 4.8°(±2.2), 5.0°(±2.9) and no 

statistical difference(P=0.0627). Acceptable range(≤±3°) was 82.3% in Gap vs Op-AP axes, 80% in Gap vs CTAP axes, 79.4% in CT-AP vs 

Op-AP axes. Bland-Altman plot showed that 95% limits of agreement was -5.49~5.95° between Gap vs Op-AP axes, 5.06~5.89 between 

Gap vs CT-AP axes, -5.65~5.28° between CT-AP vs Op-Ap axes.

Conclusion: Optimal femoral rotational alignment is to coincide anatomic femoral rotational axis with gap axis. We could reflect optimal 

femoral rotational alignment in 82.3% with modified extension gap technique using intraoperative AP axis as standard axis.

Acknowledgment: None.
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Introduction: Less constrained prosthesis is generally recommended in primary total knee arthroplasty(TKA). Nonetheless, if it is impossible 

to achieve adequate knee varus-valgus stability with a less constrained prosthesis, conversion to varus-valgusconstrained(VVC) prosthesis 

should be considered. However, when VVC prosthesis is not prepared in advance, it is practically difficult to convert from less constrained 

prosthesis to VVC prosthesis in domestic circumstances. The purpose of this study was to analyze the cases which required VVC prosthesis 

in primary TKA to provide an optimal preoperative planning. Materials and Methods: Between May 2003 and February 2016, we 

retrospectively reviewed the causes of need for VVC prosthesis and the preoperative status including degree of deformity in the coronal 

plane and clinical data in 27 patients who underwent primary total knee arthroplasties with VVC prosthesis.

Results: In primary TKA, 29 cases (1.6%) in 27 patients (6 men and 21 women) used VVC prosthesis. Among 27 patients, 2 patients 

underwent VVC prosthesis TKA on both knees. The mean age of the patients was 63.4 years old (34 ~ 79). Mean flexion contracture was 

15.7 degrees (-15 ~ 90) and mean angle of great flexion was 111.9 degrees (35 ~ 135). The mean preoperative American Knee Society 

knee score was 25.4 (0-80), functional score was 37.1 (0-90). The causes of the need for VVC prosthesis included severe valgus deformity 

with incompetent medial collateral ligament in 10 knees, knee stiffness which required extensive release of medial collateral ligament in 10 

knees, previous injury history of collateral ligament in 5 knees and avascular necrosis of distal femur in 4 knees. The mean valgus deformity 

was 26 degrees (21 ~ 43) in 10 cases with valgus deformity. The mean flexion contracture was 37.5 degrees (20 ~ 90) and the mean range 

of motion was 40 degrees (10 ~ 70) in 10 cases with knee stiffness

Conclusion: We recommend to prepare VVC prosthesis in primary TKA in case of patient with at least the 20 degrees or more flexion 

contracture with the range of motion of the knee less than 70 degrees, the valgus deformity more than 20 degrees, and the case of 

suspected previous medial collateral ligament injuries.

Acknowledgment: none
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Introduction: It is well known that bone defects in the medial compartment and imbalanced tension of the collateral ligaments increase the 

rate of post-operative TKA failure in patients with severe varus deformity. Although there have been many studies in regards to decreasing 

TKA failure rate, none have shown the effect of using short extension stem for the tibial component. This study focuses on decreasing 

post-operative TKA failure rate while increasing the long-term survival rate of the prosthetic knee joint. We hypothesized that using a short 

extension stem with the tibial component in patients with severe varus deformity would provide additional stability, and investigated the 

effects of short extension stem usage with radiological parameters.

Materials and Methods: Candidates were selected among patients who received TKA surgery performed by a single surgeon using a single 

implant (Zimmer Nexgen) from November 1998 to January 2009 at Seoul Asan Medical Center, and medical records were retrospectively 

reviewed. 602 patients were selected based on the following inclusion criteria: 1) diagnosis of primary osteoarthritis, 2) pre-operative 

varus deformity greater than 9 degrees, and 3) consistent post-operative follow up period of at least 2 years. Patients with post-operative 

infection or trauma were excluded from the study. Implant failure was defined as progressive radiolucency greater than 2mm or progressive 

subsidence and inclination visible on the follow up simple x-ray. The patients were divided into two groups based on the short extension 

stem usage, and were statistically analyzed by propensity score matching and K-M survival analysis.

Results: Among 602 patients, propensity score matching(1:1) was used to select 89 for each group, and out of the 178 patients, 3(1.68%) 

were male and 175(98.32%) were female. Patients who used the short extension stem had an average age of 67.34yrs(SD: 6.67), and 

patients without the extension stem had an average age of 67.11yrs(SD: 5.48). Average BMI was 27.02 and 27.63 for each group, while 

pre-operative varus deformity was 15.92degrees(SD:4.52) and 16.01degrees(SD:2.96) respectively, thus showing the two groups were 

evenly matched. Post-operative mechanical axis angle was 2.58degrees(SD: 3.28) vs. 2.82degrees(SD: 2.96). In patients that used the short 

extension stem, there was no incidence of implant loosening, while in the patients that did not use the extension stem, there were 5 cases 

of implant failure. Survival analysis showed that the group using the stem had a significantly higher implant survival rate (p=0.0212).

Conclusion: The results of this study suggests that using the tibial component with the short extension stem in TKA patients with severe pre-

operative varus deformity can significantly decrease the post-operative failure rate and increase the long-term survival rate of the implant.

Acknowledgment: None.
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Introduction: Gap balancing in total knee arthroplasty is controversial because it is influenced by several factors such as deformity, surgical 

technique and surgeon's experience. So we will introduce a new gap balancing technique using spacers.

Materials and Methods: We studied 431 cases of total knee arthroplasty for osteoarthritis and followed up at least 1 year. Preoperative 

mechanical alignment was -12.0°(±5.6), and 399 cases for women and 32 cases for men. Flexion contracture was 4.8°(±6.7) and further flexion 

was 132.7°(±8.6). Implant types were PS implant with LPS-flex and Vanguard. The extension gap was checked first with resection of proximal 

tibia and distal femur. For the appropriate flexion gap, we divided the flexion gap into two parts before cutting of femoral posterior condyle; 

precutting clear space between femoral posterior condyle and resected tibia, and resection posterior condyle. We decided the flexion gap by 

making a rectangular space using spacers and unispacers that we designed. We evaluated range of motion, Knee Society Knee score (KSKS), 

and Knee Society Function score (KSFS) preoperatively and at last F/U. The extension and flexion gap was measured using spacer thickness. We 

aimed to make larger flexion gap than extension gap and regarded 0~4mm larger flexion gap as acceptable range.

Results: The range of motion was 127.9°(±12.3) preoperatively and 134.6°(±8.9) at last F/U. KSKS and KSFS were improved from 33.5°(±7.8) and 

30.5°(±8.0) to 95.7°(±3.2) and 94.1°(±4.2). The postoperative mechanical alignment was -2.6°(±2.9) and the acceptable range (≤ ±3°) was in 

70.3%. The ligament balance in extension was acceptable in all cases. The extension and flexion gap intervals were 18.8(±1.6)mm and 20.4(±

1.8)mm and insert thickness was 10.9(±1.4). The gap difference( flexionextension gap ) was 1.6(±2.0)mm and the acceptable range between 

extension and flexion gap was 84.2%. 17(3.9%)cases were additionally treated with more tibial resetion(13 cases) or downsize of femoral 

component(4 cases).

Conclusion: The new gap balancing technique using spacers showed appropriate flexion gap according to extension gap in 84.2%. We think this 

technique is useful for gap balancing in total knee arthroplasty.
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Introduction: Attune® TKA, which is a recently issued TKA prosthesis, is a modified version of PFC® sigma. The one of the theoretical 

advantages of modified prosthesis is optimization of patellofemoral compatibility. There was rare previous report to compare the outcomes 

related to patellofemoral compatibility after TKA using Attune® and PFC® sigma with the same surgical technique. The purpose of the present 

study was to compare the clinical and radiographic results related with patellofemoral function after TKA using a patellofemoral design modified 

prosthesis and its predecessor.

Materials and Methods: The clinical and radiographic results of 300 knees that underwent TKA using the Attune® prosthesis (group A) were 

compared to those in a control group who underwent TKA using the PFC Sigma® prosthesis (group B). All patients were followed up at least 

2 years. There was no difference in the most of preoperative demographic data between two groups. The Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) scores and range of motion (ROM) were compared. The Feller and Kujala scores were also compared 

between two groups. The radiographic parameters including the location of patella component ridge, anterior and posterior femoral offset were 

investigated.

Results: The postoperative WOMAC score was better in group A than group B (17.7 vs 18.8, p=0.004), and the postoperative ROM was greater 

in group A (131.4 vs 129.0 , p=0.008). The postoperative feller score was 26.7 in group A and 26.6 in group B (p=0.703). Kujala score of group 

A was 83.1 and that of group B was 81.4 postoperatively (p=0.018). The postoperative mechanical axis and position of components between 

two groups did not differ. The patella component ridge was located more medially in group A than group B (43.3% vs 52.3%). The changes of 

anterior and posterior femoral offset were smaller in group A than group B (0.8mm vs 3.0mm, p<0.001) (0.9mm vs -1.5mm, p<0.001).

Conclusion: When comparing the clinical and radiographic results between TKAs with a design modified prosthesis and its predecessor, TKA 

using the recent prosthesis provided better clinical results compared with TKA using old prosthesis. The femoral component of Attune® 

prosthesis showed better restoration of femoral offset compared to that of P.F.C® sigma prosthesis.

Acknowledgment: The authors declare no conflict of interest.
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Introduction: Rotational malalignment of femoral component affects mediolateral stability and patellar tracking. The ‘Grand piano 

sign’ which had been a popular indicator for a correct rotational alignment of femoral resection during mechanically aligned total knee 

arthroplasty (MATKA), which has been a prevailing philosophy for TKA. The kinematically aligned TKA gets popularity with better 

functional results compared to MATKA. However, there was no quantitative study evaluating the morphologic patterns of anterior femoral 

resection surface in KATKA. The aim of the present study was to determine quantitatively the morphological patterns on the resected 

surface after anterior femoral resection in mechanically aligned (MA-) and kinematically aligned (KA-) total knee arthroplasty (TKA) and to 

determine the patterns can be used as an intraoperative index of the proper rotational alignment for each technique.

Materials and Methods: CT scans of 60 TKA candidates’ knees were reconstructed into 3D models. Using a 3D imaging program, the 

femoral resections were virtually performed in the same manners of both MA- and KA- TKA. The virtual resection was performed in a 

standard rotational alignment and in 2 adjacent rotational alignments in each technique. For MA-TKA, the anterior femoral resection was 

performed parallel to the surgical epicondylar axis (SEA). Two adjacent rotational alignments were made at an external rotation (ER) and 

internal rotation (IR) of 3° relative to SEA. For KA-TKA, the anterior femoral resection was performed parallel to the cylindrical axis (CA) 

as a resection for standard rotational alignment. Two adjacent rotational alignments were made at an ER and IR of 3° to CA. The vertical 

distances from anterior margin of distal femoral resection to the most proximal peak of both medial and lateral condyles were measured 

and the ratio was calculated for each surface. We defined the ratio as A:B ratio. The simulation was verified by comparison between 

simulated and actual resection of the 6 cadaveric femurs (Intraclass correlation coefficient=0.92)

Results: In MA-TKA, the ratio in the anterior resection surface parallel, at ER and IR of 3° to SEA were 0.60±0.08 (95% CI: 0.59-0.61), 

0.51±0.08 (95% CI, 0.50-0.52), and 0.70±0.09 (0.69-0.71), respectively (repeated measure ANOVA, p<0.01). In KA-TKA, the ratio in 

the surface parallel, at ER and IR 3° to CA were 0.74±0.09 (0.73-0.75), 0.63±0.08 (0.62-0.64), and 0.89±0.08 (0.88- 0.90), respectively 

(repeated measure ANOVA, p<0.01).

Conclusion: Surgeons can use the analogy of these quantified sign patterns to ensure that a correct rotational alignment has been 

obtained intra-operatively in both MATKA and KATKA.
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Introduction: Our aims were: 1) to investigate gait speed changes 2 years after bilateral total knee arthroplasty (TKA), and 2) to identify 

kinetic and kinematic factors associated with such changes by comparing patients with age- and sex-matched controls.

Materials and Methods: The study group included 34 female patients with end-stage knee osteoarthritis (OA) who underwent 

bilateral TKA, and 42 age- and sex-matched controls without knee pain or OA. Standard TKA was performed on all arthritic patients 

with placement of posteriorly stabilized fixed-bearing implants. Kinetic and kinematic parameters were evaluated using a commercial 

optoelectric gait analysis system. Gait speed, kinetic and kinematic changes, and determinants of speed were assessed via principal 

component analysis and multiple regression analysis.

Results: The average gait speed of an arthritic patient was 90.2 cm/s and improved to 96.0 cm/s after TKA (p=0.032). However, the 

speed remained slower than that of controls (111.2 cm/s, p<0.001). In regard to kinetics, peak knee extension moment (KEM) generated 

by quadriceps was unchanged after TKA and weaker than that of controls (p<0.001). The proportion of KEM among the total sagittal 

moment was also smaller in pre-/post-operative groups than control group (13-14% vs 19%). On the other hand, ankle plantar flexion 

moment (APFM) was increased after TKA (p=0.007) and its proportion among the total sagittal moment was higher than control (46% vs 

42%). In regard to kinematics, knee range-of-motion (ROM) improved after TKA (p=0.025) but was smaller than that of controls (p<0.001). 

In controls, gait speed was principally determined by hip and knee joint moments. However, in the TKA group, speed was determined by 

the knee ROM and APFM.

Conclusion: Despite the improvement, gait speed of TKA patient was slower than control. Both kinetic and kinematic pattern was different 

and determinants of gait speed were different. Our results indicate that normal knee kinematics are not restored after bilateral TKA.
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Purpose: This study aimed to investigate the effects of preoperative discontinuing antiplatelet agents before total knee arthroplasty on 

postoperative blood loss and bleeding complications.

Materials and Methods: A database of all patients undergoing total knee arthroplasty between 2012 and 2016 was analyzed. Demographic, 

surgical and complete blood workup data were collected. Retrospectively, total 452 cases were enrolled within our inclusion criteria and classified 

into 327 cases of discontinuing antiplatelet agent group (acetylsalicylic acid: 213 cases, thienopyridine: 114 cases) and 115 patients of continuing 

group (acetylsalicylic acid: 81 cases, thienopyridine: 34 cases). For another analysis, we investigated preoperative bleeding time and patients 

were classified into 139 cases of abnormal bleeding time (ANBT) group and 313 cases of normal bleeding time (NBT) group. We examined 

hemoglobin concentration and hematocrit at three points in time preoperatively, 24 hours and 48 hours postoperatively. We compared groups 

in terms of total blood loss, postoperative drained blood loss, hidden blood loss, visible blood loss and investigated whether patients had had any 

gastrointestinal bleeding, hematuria, nasal bleeding, hematoma requiring re-operation due to bleeding.

Results: There were no significant differences between discontinuing group and continuing group in the hemoglobin concentration at 24 hours 

and 48 hours postoperatively (p=0.171, p=0.247), hematocrit at 24 hours and 48 hours postoperatively (p=0.128, p=0.225). No statistically 

significant differences between these two groups in the postoperative drained blood loss (p=0.281), the visible blood loss (p=0.323), hidden 

blood loss (p=0.245) and total blood loss (p=0.526) were found. There were no significant differences between NBT group and ANBT 

group in the hemoglobin concentration at 24 hours and 48 hours postoperatively (p=0.198, p=0.183), hematocrit at 24 hours and 48 hours 

postoperatively (p=0.101, p=0.293). No statistically significant differences between these two groups in the postoperative drained blood loss 

(p=0.281), the visible blood loss (p=0.125), hidden blood loss (p=0.121) and total blood loss (p=0.526) were found. Of the 452 cases, eleven 

deep vein thrombosis were found in the discontinuing groups and four cases in continuing group. Twelve deep vein thrombosis were found in 

the NBT group and three cases in ANBT group. There were one case of upper gastrointestinal bleeding in continuing group and there no case of 

hematuria, nasal bleeding, or hematoma requiring re-operation.

Conclusion: Preoperative discontinuing or continuing anti-platelet agents undergoing TKA has no effect on postoperative blood loss and 

bleeding complication.
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Introduction: There has been relatively little information in the literature regarding perioperative blood loss by time zone when using tranexamic 

acid (TXA) after total knee arthroplasty (TKA). In addition, most previous studies on TXA have been conducted without distinction between 

cruciate retaining (CR) and posterior stabilized (PS) TKA. The purpose of the present study was to investigate the daily transition of blood loss 

after cruciate retaining and substituting total knee arthroplasty (CR and PSTKA) with topical administration of tranexamic acid.

Materials and Methods: The prospective comparative study was performed to compare the blood loss after topical administration of TXA. 

Fifty five CR- and 55 PS TKAs were performed with topical administration of TXA (TXA-group). The same numbers of CR- and PS TKAs were 

performed without topical administration of TXA (non-TXA group). There was no difference in the preoperative demographics, such as age, 

gender, BMI, hemoglobin level, and original blood volume. The blood loss and Hb drop after TKA were estimated for 24 hours (hrs), from 24 to 

48hrs, from 48 to 72 hrs, and for 72hrs (Total). The blood loss was calculated by using blood loss formula (Nadler’s method). The daily transition 

of blood loss and Hb drop was compared between TXA and non-TXA groups and between CR- and PS-TKAs. The amount of blood saving was 

compared between CR- and PS-TKAs.

Results: The total blood loss for 72 hrs was significantly lower for TXA group in both CR- and PS-TKAs (p<0.001). The blood loss for TXA group 

was less than non-TXA group in 24 hrs and 24 to 48 hrs after surgery (p=0.001, <0.001), but it was greater for TXA group from 48 to 72 hrs 

(p<0.001) in CR-TKA. This trend after 48 hrs was similar in PS-TKA with no statistical significance (p=0.223). In CR TKA, the average total Hb 

drop was 2.7g/dL in TXA group and 4.4g/dL in non TXA group (p<0.001). The total Hb drop in TXA group was also smaller than non TXA group 

in PS TKA (3.1 g/dL vs 4.8 g/dL, p<0.001). The amount of blood saving was similar in CR- and PS-TKAs (478.5 ml vs. 542.3 ml).

Conclusion: TXA was effective with similar amount of blood saving in both CR- and PS-TKAs. Topical administration of TXA seems to be effective 

up to 48 hours after TKA. The blood loss after 48 hours tended to be even higher in the TXA group like rebound phenomenon. Future studies 

will be required to identify the pharmacokinetic evidence for these findings.

Acknowledgment: The authors declare no coflict of interest.
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Introduction: Perioperative anemia is common in patients undergoing total knee arthroplasty (TKA). It was revealed that reduced preoperative 

hemoglobin (Hb) was associated with postoperative transfusion. Thus, perioperative iron therapy may be beneficial for patients with preoperative 

iron deficiency anemia (IDA). However, information of prevalence preoperative IDA and change patterns of iron profile after TKA is still limited. 

This study aimed 1) to determine the preoperative anemia status of TKA candidates, 2) to compare transfusion rate after TKA among anemia 

groups and 3) to evaluate the effect of oral iron supplement on Hb and iron profiles in patient with unilateral and staged bilateral TKA.

Materials and Methods: This retrospective study included 207 patients who underwent primary TKA at average age of 73 years. There were 96 

unilateral TKA and 111 staged bilateral TKA. The staged bilateral TKA were performed in a single hospitalization period with a week interval. 

Oral ferrous sulfate was given one day after surgery until follow-up visit 6 weeks after surgery. The Hb level and iron profile including serum iron, 

total iron-binding capacity (TIBC) and ferritin levels were evaluated preoperatively, 4 days, 6 weeks and 3 months after surgery. Preoperative 

anemia was defined as Hb < 12 g/dl in female or < 13 g/dl in male patients. In addition, preoperative IDA was defined with the criteria as follows: 

1) patient with anemia, 2) transferrin saturation < 20%, 3) serum ferritin < 100 ng/ml. Subjects were divided into 4 groups (IDA, anemia of 

inflammation, anemia of other causes, normal), and temporal change patterns of Hb and iron profile were compared between these groups.

Results: Preoperatively, 73 patients (35%) had preoperative anemia. Among these, 31 patients (15%) were categorized as preoperative IDA. The 

transfusion rate was significantly higher in patients with preoperative anemia than non-anemic patients. Among the patients with preoperative 

anemia, the transfusion rate was not different between anemia groups. With oral iron supplement, only 5.2% of the patients who underwent 

unilateral TKA had allogenic transfusion, whereas the transfusion rate was 57.7% in bilateral TKA patients. In postoperative 3 month, Hb level 

recovered to preoperative level. After 6 weeks of oral iron supplement after TKA, patients with preoperative IDA showed significant decrease of 

TIBC as well as restoration of transferrin saturation and serum ferritin that they were anemic but no longer iron deficient. Nevertheless, patients 

with preoperative anemia of inflammation or anemia of other causes remained in the same group after oral iron supplement.

Conclusion: Since temporal change patterns of iron profile are different between types of preoperative anemia, detailed anemia work up is 

recommended prior to TKA. Oral iron supplement seems to be sufficient for unilateral TKA, however, intravenous iron therapy may be beneficial 

in staged bilateral TKA patients to reduce allogenic transfusion.
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Introduction: We documented the incidences of deep vein thrombosis (DVT) before and after total knee arthroplasty (TKA). In addition, we 

explored whether routine preoperative DVT evaluation was useful to establish DVT treatment strategies after TKA. Finally, we evaluated whether 

the incidences of DVT differed between patients undergoing unilateral and staged bilateral TKA within the same hospitalization period.

Materials and Methods: The present prospective cohort study included 141 consecutive patients (232 knees) with osteoarthritis who underwent 

primary TKA. After surgery, mechanical compression devices (only) were used for DVT prophylaxis; no pharmacological treatment was 

prescribed. DVT status before and after TKA was determined via 128-row, multidetector, computed tomography/indirect venography. Clinical 

symptoms and signs of DVT and pulmonary thromboembolisms (PEs) were recorded.

Results: Overall, the preoperative DVT incidence was 2.8% (four patients) per patient and 1.7% (four knees) per knee. All preoperative DVTs 

were distal in nature and asymptomatic. After TKA, newly developed thrombi were evident in various calf veins, without propagation of any 

pre-existing thrombi. Postoperatively, the overall incidences of DVT were 71% (100 patients) per patient and 57.6% (134 knees) per knee. We 

encountered only two cases of symptomatic DVT (1.4% per patient and 0.9% per knee); only one symptomatic PE was documented. The DVT 

incidences were 68% (34 of 50) per patient and 72% (36 of 50) per knee in the unilateral TKA group, and both leg DVT was developed in two 

patients in the unilateral group. In contrast, the incidences were 72.5% (66 of 91) per patient and 55% (100 of 182) per knee in the staged 

bilateral TKA group.

Conclusion: The incidence of symptomatic DVT was low in Asian patients treated with mechanical compression devices alone, although 

substantial portion of patients had DVT after surgery. Routine preoperative DVT evaluation is probably not necessary; preoperative DVT was rare 

and of limited clinical relevance. Furthermore, staged bilateral TKA during a single period of hospitalization does not increase the incidence of 

DVT.

Acknowledgment: We thank Young Ho Choi for his assistance with this project.
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Introduction: Deep vein thrombosis (DVT) is one of the typical complications that can occur after total knee arthroplasty (TKA). There have been 

numerous attempts to prevent this complication and lots of studies have been conducted regarding this topic. Usually, anticoagulant agents 

were used to prevent DVT. However, quite a few surgeons were reluctant to use these agents because of bleeding, swelling, delayed healing 

of incision site and soft tissue and increased risk of infection. Especially, there have been several studies that reported reduced rate of DVT after 

TKA in Asian compared to Western population. In Korea, it is now widely accepted that some forms of DVT prevention should be performed, 

although the level of it is not up to that of the Western countries. We have used enoxaparin after removal of the drain postoperatively with 

mechanical pump after TKA. In this study, we analyzed risk factors for DVT after TKA in cases of postoperative enoxaparin use.

Materials and Methods: One hundred three patients who underwent primary TKA for degenerative osteoarthritis were subjects of this study. 

Patients receiving second TKA were excluded regardless of previous postoperative DVT status. We used 60mg of enoxaparin daily by injecting it 

to subcutaneous layer after removal of drain which were postoperative 2nd day. Every patient took computed tomography (CT) at postoperative 

7th day for the evaluation of DVT. One experienced radiologist confirmed the DVT diagnoses. In terms of risk factors of DVT, gender, age, 

unilateral/bilateral, surgeon, body mass index (BMI), type of anesthesia, preoperative status of hypertension, diabetes, and hypercholesterolemia, 

and PT INR were checked. Single variable analyses with chi-square test or Fisher’s exact tests were performed to evaluate the relationship of each 

factor to the DVT. Then, with the factors that had significant relationships (p<0.2), multiple logistic regression analyses were done to determine 

the factors that had significant impact on the occurrence of DVT after TKA. Analyses of unilateral cases only were performed additionally.

Results: Unilateral/bilateral, BMI, preoperative hypertension, anesthesia type were the meaningful factors in the single variable analyses. 

Multiple logistic regression analysis with these factors revealed that the unilateral/bilateral and anesthesia type were the significant factors to 

the occurrence of postoperative DVT after TKA. In unilateral cases only analyses, gender, BMI, preoperative hypertension, anesthesia type were 

the meaningful factors in the single variable analyses, similarly. However, multiple logistic regression analysis with these factors revealed no truly 

significant factor to the occurrence of postoperative DVT.

Conclusion: Patients whom undergone bilateral TKA and patients with general anesthesia had significantly higher risk of DVT after TKA. 

Therefore, these patients should be carefully monitored for DVT after TKA.
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Introduction: Postoperative pain control after total knee arthroplasty with adductor canal block is already well known but there 

are numerous patients with initial postoperative pain even after adductor canal block. The purpose of this study was to analyze the 

effectiveness of additional popliteal sciatic nerve block or periarticular multimodal drug injection (PMDI) for postoperative pain control 

after total knee arthroplasty.

Materials and Methods: A retrospective study was done on patients who received total knee arthroplasty in our hospital’s department of 

Orthopaedics from October 2015 to June 2016. The experimental group consisted of 100 cases who received both adductor canal and 

popliteal sciatic nerve block (Group A). And 100 cases who received both adductor canal block and PMDI (Group B). The control group 

consisted of 100 cases who received only adductor canal block (Group C). Analgesics was continuously given through the adductor 

canal catheter until the fourth postoperative day and only once for popliteal sciatic nerve block. Also PMDI was done only once during 

operation. Pain control was evaluated while in rest and in 45-degree flexion through numeric rating scale (NRS), the number of times the 

patient pressed the intravenous patient-controlled-analgesia (IV-PCA), the total dosage of IV- PCA, and the total dosage of analgesics. 

Furthermore, we analyzed the side effects of peripheral nerve block and IV-PCA.

Results: NRS at postoperative day with the passage of time during rest and 45-degree flexion showed significantly lower in Group A 

compared to Group C (P=0.015, P=0.004). NRS at postoperative day with the passage of time during rest and 45-degree flexion was 

significantly lower in Group B compared to Group A (P=0.001, P=0.008). NRS at postoperative day with the passage of time during rest 

and 45-degree flexion was significantly lower in Group B compared to Group C (P<0.001, P<0.001). The number of times the patient 

pressed the IV-PCA showed no significant difference. Total analgesic dosage and the complications after IV-PCA usage showed no 

significant difference between the each groups. 35 out of 100 patients (35%) in Group A foot-drop was observed initially but all recovered 

at the first postoperative day. 32 cases of dropped-out catheter and 15 cases of saphenous nerve neuropathy which recovered within 3 

weeks were observed in each groups.

Conclusion: Additional Popliteal sciatic nerve block and PMDI are thought to be an effective method for postoperative pain after adductor 

canal block. Furthermore additional PMDI group showed lower NRS than popliteal sciatic nerve block group. 
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Introduction: Many studies have found associations between laboratory biomarkers and periprosthetic joint infection (PJI), but it remains 

unclear whether these biomarkers are clinically useful in ruling out PJI. This meta-analysis compared the performance of interleukin-6 (IL-6) 

versus procalcitonin (PCT) for the diagnosis of PJI.

Materials and Methods: In this meta-analysis, we reviewed studies that evaluated IL-6 or/and PCT as a diagnostic biomarker for PJI and 

provided sufficient data to permit sensitivity and specificity analyses for each test. The major databases MEDLINE, EMBASE, the Cochrane 

Library, Web of Science, and SCOPUS were searched for appropriate studies from the earliest available date of indexing through February 

28, 2017. No restrictions were placed on language of publication.

Results: We identified 18 studies encompassing a total of 1,260 subjects; 16 studies reported on IL-6 and 6 studies reported on PCT. The 

area under the curve (AUC) was 0.93 (95% CI, 0.91 to 0.95) for IL-6 and 0.83 (95% CI, 0.79 to 0.86) for PCT. The pooled sensitivity was 

0.83 (95% CI, 0.74 to 0.89) for IL-6 and 0.58 (95% CI, 0.31 to 0.81) for PCT. The pooled specificity was 0.91 (95% CI, 0.84 to 0.95) for 

IL-6 and 0.95 (95% CI, 0.63 to 1.00) for PCT. Both the IL-6 and PCT tests had a high positive likelihood ratio (LR); 9.3 (95% CI, 5.3 to 16.2) 

and 12.4 (95% CI, 1.7 to 89.8), respectively, making them excellent rule-in tests for the diagnosis of PJI. The pooled negative LR for IL-6 

was 0.19 (95% CI, 0.12 to 0.29), making it suitable as a rule-out test, whereas the pooled negative LR for PCT was 0.44 (95% CI, 0.25 to 

0.78), making it unsuitable as a rule-out diagnostic tool.

Conclusion: Based on the results of the current meta-analysis, IL-6 has higher diagnostic value than PCT for the diagnosis of PJI. Moreover, 

the specificity of the IL-6 test is higher than its sensitivity. Conversely, PCT is not recommended for use as a rule-out diagnostic tool.
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Introduction: Debridement is the most important procedures for controlling periprosthetic joint infection (PJI), but it is harder to exclude 

persistent infection after debridement. C-reactive protein (CRP) in the detection of persistent infection has been used as the standard 

marker. However, CRP was still elevated before reimplantation in the patients in whom the infection had been eradicated. The purpose 

of this study was to measure the neutrophil-to-lymphocyte ratio (NLR) in serum after debridement for PJI in order to establish a potential 

parameter of persistent infection.

Methods: Between May 2010 and June 2016, we retrospectively reviewed 71 patients with a PJI after total knee arthroplasty (TKA). There 

were 56 females and 15 males with a mean age of 72.1 years (64 – 85 years). In all patients, radical debridement was performed, and there 

was no infection recurred by final follow-up. Before a reimplantation of a two-stage revision arthroplasty, we implanted an antibiotic-

loaded cement spacer after removal of all prostheses. 36 patients were received only debridement for preserving the prosthesis. Patients 

received at least six weeks of intravenous antibiotics followed by an interval of 2 weeks without antibiotics before reimplantation. CRP (upper 

limit, 6 mg/L) and NLR (upper limit, 2.5) were collected preoperatively and every week until the 8th week after debridement. Mean values 

and distribution of CRP were compared to those of NLR. NLR in the patients of spacer insertion was compared to those in the patients 

received only debridement.

Results: Mean CRP levels were 68.0, 9.4, 8.1, 12.2 and 5.1 mg/L, respectively, at preoperative day, 5th week, 6th weeks, 7th week and 8th 

week after debridement. Mean NLR levels were 4.4, 3.0, 1.9 and 2.2, respectively, at preoperative day, 3rd week, 5th weeks, 6th week and 

8th week. 46 %, 23% and 16% of patients had not reached normal CRP level, respectively, at 3rd, 5th, 6th weeks. In the same period, 

14%, 7% and 2% of patients had not reached normal NLR. Between debridement group and spacer group, there is a significant difference 

of NLR and CRP (p<0.05). In spacer group, mean NLR of the patients reached a normal level at 3rd week, but NLR level in debridement 

group was normalized at 4th week.

Conclusions: This study shows that the NLR has a faster normalization than CRP after debridement for PJI. In the patients with elevated 

CRP level, the likelihood is that early detection of infection control prior to reimplantation can be improved.
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Introduction: The diagnosis of periprosthetic joint infection (PJI) remains difficult, particularly in acute postoperative stage. The purpose 

of this study was to investigate the optimal cut-off value of synovial white blood cell (WBC) count, percentage of polymorphonuclear cells 

(%PMN), erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) for diagnosing early postoperative infection after knee joint 

arthroplasty.

Materials and Methods: We retrospectively reviewed primary TKAs and UKAs, with a knee aspiration within 3 weeks of surgery, from 

January 2006 to November 2016. Twelve infected cases and 185 uninfected cases met the inclusion criteria of our study. We compared the 

laboratory parameters (synovial WBC count, %PMN, ESR and CRP levels) between the 2 groups. Receiver operating characteristic curves 

were constructed to determine the optimal cut-off values for each parameter. Each parameter was studied to determine its sensitivity, 

specificity, and positive and negative predictive values (PPV and NPV) in diagnosing acute PJI.

Results: There were 2 optimal cut-off values for synovial WBC count and CRP levels. With the cut-off value of synovial WBC set at 11200 

cells/μL, acute PJI could be diagnosed with the highest sensitivity (100%) and specificity (98.9%); with the cut-off value set at 16000 cells/μL, 

the best PPV and NPV were found (100% and 99.5%, respectively). Similarly, the CRP level >34.9 mg/L had the best sensitivity (100%) and 

specificity (90.3%), while the CRP level >74.5 mg/L had the best PPV (100%) and NPV (99.2%).

Conclusion: Synovial WBC count and CRP levels are useful in diagnosing acute PJI between 1 and 3 weeks after primary knee arthroplasty. 
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Introduction: Fungal periprosthetic joint infection (PJI) is a rare but devastating complication following total knee arthroplasty (TKA). A standardized 

procedure regarding an accurate treatment of this serious complication of knee arthroplasty is lacking. We retrospectively reviewed the clinical 

progress of staged reimplantation in patients who had fungus related PJI after TKA.

Materials and Methods: We reviewed nine patients who had a fungus related PJI after TKA between 2011 and 2016 using staged reimplantation 

surgery followed by intravenous anti-fungal agent administration for six weeks. The mean elapse time from primary arthroplasty to diagnosis of PJI was 

4.7 months (range, 1-10 months). The mean total follow up periods from primary infection control surgery to last follow up after last reimplantation 

were 42.1 months (range, 6-66 months) and mean follow up period after last reimplantation was 27.9.1 months (range, 3-61 months). 6 cases 

were primary infections caused by Candida species and 1 case was secondary infection of failed primary infection control surgery for PJI caused by 

Methicillin resistant Staphylococcus aureus (MRSA). And in 2 cases, the Candida species were detected at following synovial culture during the period 

of IV antibiotics management after primary infection control surgery for PJIs of non-microorganism detection. The revision infection control surgery 

due to failure of infection control or recurrence of infection after reimplantation was defined as failure of infection control. We evaluated failure rate of 

infection control, and the clinical results by comparing the range of motion, Korean Knee Score (KKS) and Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) score between pre-staged reimplantation and last follow up.

Results: 6 cases (66.7%) had failed in infection control by using staged reimplantation. 2 cases had revision infection control surgery due to 

uncontrolled infection and 3 cases had additional staged reimplantation surgery due to recurrence of infection after reimplantation. 1 case was 

recurrence state of fungal infection after second staged reimplantation at last follow up. The mean range of knee flexion at pre-staged reimplantation 

was 123.3º (range, 100-135º) and at last follow up was 90º (range, 10- 130º). The mean KKS at pre-staged reimplantation was 60.9 (range, 42.1-

73.8) and at last follow up was 61.1 (range, 34.1- 82.9). The mean WOMAC score at pre-staged reimplantation was 37.8 (range, 26-51) and at last 

follow up was 36.2 (range, 15-61).

Conclusion: The treatment of fungus related PJIs using staged reimplantation showed uneven clinical progresses and unsatisfactory clinical 

improvements. The concerns and cautions will be needed for failure of infection control and recurrence of the infection.
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Introduction: Anterior knee pain after total knee arthroplasty (TKA) reduces patients’ satisfaction and quality of life. Various causes of anterior knee 

pain after TKA have been reported in the literature; inadequate operative technique, instability, malrotation of component, lesion caused by extension 

mechanism, inadequate biomechanics of the lower limb, patellofemoral joint lesion and malalignment, firm soft tissue, weakened muscle, with or 

without patellar resurfacing, and design of the implant. We experienced cases of tightness of quadriceps muscle associated with anterior knee pain 

after TKA. In this study, we evaluated if the tightness of quadriceps muscle is one of the causes of anterior knee pain after TKA.

Materials and Methods: One-hundred sixty-two patients (244 knees) who underwent TKA by one surgeon with modified gap technique using 

the Nexgen® Legacy Posterior-Stabilized (LPS) implant with a minimum 1-year follow-up were included in the study; patellar resurfacing was not 

performed. The experimental group (Group 1) included 28 patients (44 cases; mean age 71) who complained of anterior knee pain (anterior knee 

pain upon daily life activities, such as prolonged sitting, climbing up or down the stairs). The control group (Group 2) included 134 patients (200 cases; 

mean age 70). Clinical evaluations included body mass index (BMI), range of motion, presence of swelling and quadriceps atrophy, and the tightness 

of quadriceps muscle which was evaluated using Q-flexibility angle. Radiological analysis included patellar height (Insall-Salvati ratio), lateral patellar tilt, 

and mechanical axis of the lower limb.

Results: The body mass index (BMI) was 22.7 in Group 1, and 22.4 in Group 2. Mean flexion contracture was 2.0o and further flexion 127.8o in Group 

1, 0.6o and 131.7o in Group 2, respectively (p=0.16). Presence of swelling and quadriceps atrophy were 43%, 68% in Group 1, and 23%, 42% in 

Group 2, respectively (p<0.05). When the Odds Ratio (OR) of developing anterior knee pain was calculated, it was found that the incidence of anterior 

knee pain after TKA was 2.54 and 2.89 higher in patients with continuous swelling and quadriceps atrophy was present. The Q-flexibility angle was 

significantly higher in Group 1 15.5o than in Group 2 10.4o (p<0.05). Significant tightness of quadriceps muscle was defined as having Q-flexibility 

angle of 20 degrees or more. The OR was calculated to be 4.52 times higher with significant tightness of quadriceps muscle. The patellar height and 

tilt, and the mechanical axis of the lower limb did not differ significantly between the two groups.

Conclusion: Anterior knee pain after TKA may have several causative factors. In this study, when the comparison between the two groups and the OR 

was considered, tightness of quadriceps muscle was one of the important cause of anterior knee pain after TKA.

Acknowledgment: no conflict of interest
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Introduction: To differentiate septic arthritis from other causes of painful swelling of the knee is very important, as the former require 

urgent surgery while others inflammatory arthritis does not. Although several serum and synovial laboratory tests are available, accurate 

and prompt diagnosis of septic arthritis is not always feasible. We sought to determine whether the patients presenting painful swelling of 

their knees are being properly diagnosed and treated using the experience of a single, tertiary referral center.

Materials and Methods: We included 225 patients with painful swollen knees who visited the emergency department of a tertiary referral 

teaching hospital from 2007 to 2016. We reviewed the electronic medical records, laboratory results and the imaging studies. Definition 

of septic arthritis was followed the Newman’s criteria: organism isolated from joint or elsewhere, histological or radiological evidence of 

infection, turbid joint aspirate.

Results: Among the 225 patients, 167 (74%) patients underwent arthroscopic debridement under suspicion of septic knee arthritis, while 

58 (26%) were treated non-operatively. However, among the patients who undergone surgery, only 75 (33) % were diagnosed septic 

arthritis finally according to the Newman’s criteria. Pathogen was isolated in only 22 (10%) patients and Staphylococcus aures was the 

most common pathogen. Half of the S. aureus was methicillin-resistant.

Conclusion: Substantial portion of the patients presenting painful swollen knees may be over-diagnosed and over-treatment, and septic 

arthritis is poorly proven microbiologically. Further diagnostic modality and definition for septic arthritis should be developed to improve 

patient care who complaining acute painful swelling of the knees.
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Introduction: Iatrogenic injury of the medial collateral ligament occur during medial release procedure during TKA in patients with 

osteoarthritis in severe varus. We evaluated functional and radiological outcome in patients with such injuries treated with suture anchors 

and unconstrained prosthesis, and compared results with the contralateral uninjured side in simultaneous bilateral TKAs.

Materials and Methods: Retrospectively, we reviewed the records of 4417 consecutive knees undergoing TKA from January 2004 to 

January 2015. Out of the 1052 patients who had bilateral procedures, 45 knees had an iatrogenic MCL injury (2.13%) at the tibial insertion. 

Two patients had insufficient data, hence 43 patients were included. The contralateral operated knee with MCL-non injured was used as 

controlled group. Clinical evaluation was performed preoperatively and at final follow up using the Hospital for  Special Surgery scores (HSS), 

Western Ontario & McMaster Universities Osteoarthritis (WOMAC) score, and the Knee Society Pain (KSP) and Function (KSF) score. 

Similarly antero-posterior and lateral view, varus and valgus stress views and weight bearing teleoroentogenograms were used to calculate 

the mechanical axis, tibio-femoral angle and tibio-femoral angle on valgus stress. Comparisons were made between the preoperative and 

final results between the groups, providing the perfect matching group.

Results: In the repaired group, tibio-femoral angle and tibio-femoral angle under valgus stress at final follow up were 5.9° valgus and 10.8° 

valgus. Corresponding figures for non-repair group were 6.1° valgus and 10.4° valgus respectively. There was no significant difference 

between the groups. The range of motion and flexion contracture at final follow up in repaired group was 125.5° and 1.1°, compared 

to 125.6° and 0.9° in non- repaired group. The difference between the groups was not statistically significant. There was no significant 

difference between the two groups in HSS, WOMAC, KSP, and KSF either preoperatively or at final follow up.

Conclusion: For a tibial avulsion of the medial collateral ligament during total knee arthroplasty, repair with a suture anchor and 

unconstrained implant is a reliable method of treatment. It provides good results not clinically or radiologically different from a total knee 

arthroplasty without medial collateral ligament injury.
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Introduction: Although total knee arthroplasty (TKA) had been a very successful surgical procedure for end-stage osteoarthritis (OA) 

of the knee, mechanically aligning of lower extremity which had been the traditional goal of TKA was accused of leading to clinical and 

radiological problems the of ankle joint in a recent study. As kinematically aligning targets the restoration of pre-arthritic knee articular 

surface reflecting the individual anatomical variation, we hypothesized that the relationship of the native knee and adjacent joints would 

be restored. The main purpose of the present study was to compare the radiological changes observed in the ankle joint following 

mechanically aligned and kinematically aligned TKA.

Materials and Methods: To determine the joint line orientation of a native ankle, 60 full-length standing hip-to-ankle digital radiographs 

were obtained in 60 young, healthy individuals. The angle between ankle joint line and the line parallel to the floor was measured and 

defined as ankle joint line orientation angle (AJOA). AJOA was also measured prior to and after conventional mechanically aligned TKA (90 

knees), and kinematically aligned TKA (90 knees).

Results: The mean AJOA in healthy individuals was parallel to the floor (-0.7°±2.7°). The pre-operative AJOA of all treatment groups 

slanted down to the lateral side. Postoperative AJOA slanted down to the medial side in conventional mechanically aligned TKA (-2.3°±3.3°), 

while it was horizontal to the floor in kinematically aligned TKA (-0.6°±2.7°). Only 48.8% % of the conventional mechanically aligned TKAs 

were within one SD of the mean AJOA of the native knee, while the proportion was significantly higher (65.5%) in kinematically aligned 

TKA. The portion was statistically greater in kinematically aligned TKA group than that in mechanically aligned TKA group.

Conclusion: Our study compared the changes occurring in the ankle after mechanically aligned and kinematically aligned TKA. 

Postoperative ankle joint line orientation after kinematically aligned TKA was more similar to that of native knees than that of mechanically 

aligned TKA and horizontal to the floor. Addition to the restoration of knee joint line orientation, the kinematically aligned TKA can restore 

pre-arthritic ankle joint line orientation as well, while mechanically aligned TKA malaligned the ankle joint line.
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Introduction: The positions of unicompartmental femoral components are not always positioned following neutral center of medial distal 

femoral condyle. There has been no biomechanical effect of center of distal femoral condyle evaluated and optimal femoral position in 

unicompartmental knee arthroplasty (UKA) also has not been biomechanically justified yet. The purpose of this study was to evaluate the 

effect of center of distal femoral component on the biomechanical outcomes in UKA with respect to contact stresses in polyethylene (PE) 

insert and articular cartilage using the finite element (FE) analysis.

Materials and Methods: Five FE models in which the centers of distal femoral component were translated 3 and 5 mm medial and lateral 

from neutral position were modeled and analyzed in gait loading condition.

Results: The contact stress on PE insert increased as center of femoral component translated to medial side, and in contrast the contact 

stress decreased as it translated to lateral side. However, in articular cartilage, the contact stress increased and decreased as center of 

femoral component translated to lateral and medial sides, respectively.

Conclusion: The femoral component position was one of the sensitive factors that influenced to contact stress on PE insert and lateral 

cartilage, and this study confirmed the post-operative significance of femoral component position in UKA

Acknowledgment: None
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Introduction: The purpose of this study is to compare the clinical and radiographic outcomes between high tibial osteotomy (HTO) and 

unicompartmental arthroplasty (UKA) in these cases of advanced medial compartment arthritis with kissing lesions in relatively young 

patients.

Materials and Methods: Forty-five patients were divided into the HTO (n = 23) and UKA (n = 22) groups. Clinically, we evaluated the 

Lysholm Knee Scoring Scale, Visual Analog Scale, Hospital for Special Surgery, and Western Ontario and MacMaster scores preoperatively, 

6 and 12 months postoperatively, and at the final follow-up. Radiographically, we measured the femoral-tibial angle and mechanical axis 

deviation preoperatively and at the final follow-up.

Results: All clinical outcomes gradually improved in both groups from the postoperative period to the final follow-up. At the final follow-

up, all clinical outcomes were slightly better in the UKA group than in the HTO group, however, differences were not statistically significant.

Conclusion: HTO is comparable to UKA in terms of clinical outcomes. Thus, the results of this study suggest that HTO might be a good 

alternative treatment to UKA in medial unicompartmental arthritis with kissing lesions in this patient population.
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Introduction: The purpose of this retrospective comparative study was to evaluate and compare, radiographically and clinically, progression 

of osteoarthritis (OA) in the patellofemoral (PF) compartment after open-wedge high tibial osteotomy (OWHTO), and unicompartmental 

knee arthroplasty (UKA) over a minimum follow-up of 5 years.

Materials and Methods: In this study, 42 knees in an OWHTO group were compared with 59 knees in a UKA group in terms of 

radiographic parameters, such as the grading system for OA progression in the PF compartment, and clinical parameters, such as the PF 

pain and function scores over a minimum follow-up of 5 years.

Results: There was no significant difference of OA progression in the PF compartment between the two groups on knee radiography. 

Compared with the preoperative grades, the UKA group showed significant progression of OA in the medial PF compartment at the 

final follow-up, whereas the medial PF compartment showed significant stepwise progression by only one grade when compared to 

the OWHTO group. The PF pain and function scores showed no statistical differences between the two groups at the final follow-up, 

regardless of OA progression.

Conclusion: There was no significant difference between OWHTO and UKA in terms of progression of OA in the PF compartment or 

deterioration of PF function score over a minimum follow-up of 5 years. However, the medial PF compartment of the UKA group was 

minimal, and worsened or progressed by only one grade.
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Introduction: The high tibial osteotomy (HTO) has been established treatment option for the patients with medial compartmental osteoarthritis of 

the knee. However, unicompartmental knee arthroplasty (UKA) has increased in popularity in recent years. The results of both techniques for the 

treatment of unicompartmental osteoarthritis have been debated. The purpose of this study was to compare clinical and radiological outcomes and 

survival rate after open-wedge HTO and UKA for medial unicompartmental osteoarthritis at an average 10 years follow-up.

Materials and Methods: Two groups of patients, all younger than 65 years, underwent either valgus opening-wedge HTO or UKA for medial 

unicompartmental osteoarthritis with varus deformity (Kellgren-Laurence grade >III) were included. Sixty patients who underwent HTO and 60 

patients who underwent UKA were included in study. The average follow-up was 10.1 years. Clinical outcomes were evaluated using Lysholm knee 

scores and Tegner activity scales, Range of Motion (ROM), Knee Society (KS) score. For the comparison of radiological outcomes, the correction loss 

more than 3 degrees in HTO groups and osteolysis or loosening in UKA groups, and OA progression of the lateral compartment and patellofemoral 

compartment in both groups were evaluated. We also compared the survival rate in both groups at the final follow-up.

Results: The mean ROMs at final follow-up in HTO group were better than those in the UKA group without significant difference (p=0.05). The 

average Lysholm knee scores, Tegner activity scales, and KS score at final follow-up did not show any significant intergroup differences (p>0.05). The 

correction loss was found in 6 cases of HTO group and there was no progressive osteolysis in UKA group at the final follow-up. The OA progression of 

lateral compartment and patellofemoral compartment did not show significant difference between two groups. Although the rate to TKA conversion 

was similar, overall survival rates at 10 year follow-up were better in UKA group than HTO group showing a significant difference between two groups 

(p=0.04).

Conclusion: For the treatment of medial unicompartmental osteoarthritis, HTO and UKA showed satisfactory clinical and radiological results at the 

average follow-up of 10 years. Although HTO and UKA group showed comparable clinical outcome results, the survival rate was significantly better in 

UKA group.

Acknowledgment: The study was not supported by any company or grant
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Introduction: Femoral posterior condylar offset (PCO) and tibial posterior slope are two major anatomical determinants for balancing the sagittal plane 

during total knee arthroplasty (TKA). The purpose of this study was to evaluate the changes of PCO and tibial slope after PCL substituting TKA and to 

address the presence of any interactive effect between the two on knee flexion.

Materials and Methods: Fifty-two PCL substituting TKAs were performed using a posterior referencing system. Three dimensional reconstructed 

computed tomographic images from the sagittal plane were used to evaluate PCO and tibial slope before and after arthroplasty. Hospital for Special 

Surgery (HSS) score and range of motion were evaluated postoperatively at a mean of 5.9 years. Multivariate linear model with interaction terms was 

used to evaluate and compare relationships between changes in PCO, tibial slope and postoperative knee flexion angles after adjusting for covariates.

Results: The degree of change in PCO after TKA was greater in the lateral condyle than in the medial one (3.1 ± 2.5 mm and -0.5 ± 2.8 mm, 

respectively). Postoperative medial and lateral tibial slopes were 1.4° ± 1.8 and 1.4° ± 2.0, respectively. On the final follow-up, mean degree of knee 

flexion was 125° and mean HSS score was 86.1 points. Multivariate analysis without interaction terms showed that postoperative knee flexion angle 

was significantly related with preoperative knee flexion angle (P=0.033), but not related with PCO or tibial slope. However, analysis with interaction 

terms demonstrated that medial or lateral PCO and tibial slope showed significant interactive effect on the postoperative knee ROM. After covariates 

adjustment, medial PCO and tibial slope finally was significant related with knee ROM (P=0.011). Increase of medial tibial slope and medial PCO 

showed positive effect on knee ROM relatively. However, interactive effect of both variables showed negative effect on knee ROM.

Conclusion: The correlation found, in the medial compartment, between the tibial slope and femoral condylar offset suggests that the reconstitution 

of the proper femoral posterior condylar offset and tibial posterior slope of the knee joint may be necessary to obtain a full range of motion in flexion 

after PCL-substituting TKA. This finding might be due to the anatomic features of the knee joint, which entails a more constrained relationship 

between femur and tibia on the medial compartment than in the lateral one.
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Introduction: The purpose of the current study was to examine in the long-term followup in the same patients whether: clinical results; 

radiographic results; range of knee motion; patient satisfaction and preference and; the survival rate would be better in patients having 

Medial Pivot posterior cruciate substituting total knee prosthesis than the results of patients having a press-fit condylar (PFC) Sigma 

mobile-bearing total knee prosthesis implanted

Materials and Methods: One hundred and eighty-two patients with a mean of 65.6 years received a Medial Pivot knee prosthesis in 

one knee and a PFC Sigma knee in the contralateral knee. The mean duration of followup was 12.1 years. The patients were assessed 

radiographically and clinically with the rating system of the Knee Society; the Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC); and the University of California, Los Angeles (UCLA) activity score.

Results: The group with a Medial Pivot knee prosthesis had significantly worse results than those for PFC Sigma knee prosthesis at the final 

followup with regard to the mean postoperative Knee Society knee scores (90 compared with 95 points), WOMAC score (25 compared 

with 18 points), and range of Knee motion (117° compared with 128°). More patients were satisfied with a PFC Sigma knee (93%) than 

that with a Medial Pivot knee (75%). Complication rates were significantly higher in the Medial Pivot knee group (26%) than that in 

the PFC Sigma knee group (6.5%). Radiographic results, and survival rates (99% compared with 99.5%) were similar between the two 

groups.

Conclusion: Although the long-term fixation and survival rate of both Medial Pivot and PFC Sigma prostheses were similar, we observed 

worse knee score, less range of knee motion, less patient satisfaction and a higher complication rate in the patients with a Medial Pivot 

knee prosthesis.
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Introduction: The use of highly conforming ultracongruent (UC) polyethylene insert is bone-preserving and became a relative common 

alternative to the conventional posterior stabilized total knee arthroplasty (TKA) design. The purpose of this study was to analyse the mid-

term clinical and radiologic results of UC insert TKA using the navigation-assisted gap balancing technique.

Materials and Methods: Two hundred and thirty three knees were operated with a follow up period of minimum of 5-years (mean 8.1 

years). Radiologic and clinical outcomes were assessed at before operation and at latest follow up using the Knee Society Score (KSS) and 

Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score. For statistical analysis, paired sample t test and analysis 

of variance (ANOVA) was used. Significance was considered in p<0.05.

Results: According to the preoperative deformities (valgus, mild varus and moderate varus), there were 23 cases (9.9%) of valgus 

deformity, 180 cases (77.3%) of mild varus deformity and 30 cases (12.9%) of moderate varus deformity. Overall, the results at mean 8.1 

years revealed an improvement in mean KSS (54 ± 12 to 92 ± 3) and mean WOMAC scores (62 ± 14 to 17 ± 3). Overall, 220/233 cases 

(94.4%) were in neutral alignment (between -3° and +3°) at latest follow up. There were no migrating or shifting prosthesis that should be 

considered as possible failure. There was 0% component revision rate.

Conclusion: Navigation-assisted gap balancing technique using UC insert TKA had satisfactory mid-term outcome. Strict gap balancing 

technique using the offset-type-force-controlled-spreader-system aided in the satisfactory results.
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Introduction: The objective of this study is to evaluate the clinical outcome of navigation guided mobile bearing total knee arthroplasty at 

mid-term follow up. We also compared the outcome of CR and PS design.

Materials and Methods: 251 knees of 183 patients who underwent navigation guided mobile bearing total knee arthroplasty from 2000 

to 2011 for advanced osteoarthritis were evaluated. CR and PS TKR groups consisted of 171 and 80 knees, respectively. Mean follow-

up time was 80.3 months (range: 60–112 months). Hospital for special surgery knee score (HSS) was used in clinical evaluation. Pre and 

postoperative range of motion, and complication rates were evaluated and compared between PS and CR groups.

Results: The mean Knee Society knee scores improved significantly from 62.5 points (range, 34.0 to 88.0 points) to 90.8 points (range, 

68.0 to 100.0 points) at mean 7 year follow-up (p < 0.001). Failures following the TKA occurred in 9 cases (3.6%). No statistically significant 

differences were found between CR and PS TKR groups when HSS scores (92.0 vs 91.0 p = 0.776), complication rate including: aseptic 

loosening (3.0 % vs 3.8 % p = 1.000), osteolysis (3.0 % vs 3.8 % p = 1.000) were evaluated. Revision surgery cases were three patients (1.8 

%) and three patients (4 %) in CR and PS TKR groups. Two patients (1.2%) in CR group and three patients (3.8%) in PS group underwent 

revision surgery due to aseptic loosening. One patient (0.6%) in PCLretaining group needed bearing change due to bearing breakage.

Conclusion: Navigation guided mobile bearing total knee arthroplasty shows satisfactory clinical outcome in both CR and PS design. There 

were no significantly differences between the 2 groups in terms of clinical outcome score and revision rate.
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Introduction: To compare the outcomes of navigation-assisted total knee replacement conducted by a skilled surgeon and novice surgeon, 

as well as to evaluate the usefulness of the navigation assistance to a novice surgeon.

Materials and Methods: We retrospectively made a comparison between 60 total knee replacement surgeries conducted by skilled surgeon 

and 60 total knee replacement surgeries by a novice surgeon during the 2015. Scanograms were taken both preoperatively and at 3 month 

postoperatively to measure the accuracy of bone cutting and alignment. As for external rotation of the femur, we checked the values of 

the distal femur surgical epicondyle axis, and the posterior condyle axis displaced by the navigator after bone registration for both novice 

and skilled groups. For postoperative functional examination, knee society score (KSS) were evaluated at 1-year follow-up.

Results: Forty nine knees in the skilled group, and 51 knees in the novice group achieved coronal axis alignment of hip knee ankle values of 

03°. The mean external rotation degree of the femoral epicondyle axis against the posterior condyle axis, measured by the navigator, was 

3.8 2.9 in skilled group, and 1.2 3.0 in novice group. When regarding femoral epicondyle axis, which showed a more internal rotation than 

the posterior condylar axis as an outlier, six cases were outlier in skilled group, while, 18 cases were outlier in novice group. After revising 

external rotation value of femoral implants comparing values navigation displaced and values using 3 external rotation manual jig against 

femoral posterior condylar axis, the skilled group showed 0 case of outlier and the novice group showed 10 cases of outlier. The mean 

KSS knee assessed at 1 year postoperatively was 83.2 6.8 in skilled group, and 83.1 7.0 in novice group, with no statistically significant 

difference.

Conclusion: Navigation provides advantages to novice surgeon to achieve stabilized coronal plane axis, as well as accurate resection of the 

femur and tibia. However, the navigation does not provide any advantages in achieving the aimed amount of femoral external rotation to 

novice surgeons.
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Introduction: It is currently debate whether the absolute neutral alignment in total knee arthroplasty is compulsory. Similar implant 

survivorship was reported in patients with varus aligned compared with those with neutral alignment. This study aimed 1) to determine 

biomechanical and clinical difference between varus alignment versus neutral alignment TKA and 2) to compare the outcome with non-

arthritic patients.

Materials and Methods: We conducted a prospective cohort study of 184 patients who had undergone bilateral simultaneous TKA. 

We used commercial opto-electric gait analysis system to evaluate kinetics and kinematics of lower extremity. At 2-years follow-up, 

we obtained clinical (i.e. knee society knee score: KSKS, knee society function score: KSFS, Western Ontario & McMaster Universities 

Osteoarthritis Index: WOMAC), radiologic, kinetic and kinematic data. Patients were allocated into varus (3°±1) alignment versus neutral 

alignment (0°±1) group according to the mechanical axis (MA) and compared. Propensity score matching was used to match possible 

preoperative confounding variables (i.e. age, body mass index, preop clinical score, radiologic measure and implant) of two groups. Finally, 

matched neutral (n=45) and varus group (n=32) were compared in regard to the clinical, radiologic, kinetic and kinematics. Principal 

component analysis was used as data reduction tool for kinetic and kinematic data.

Results: Average mechanical axis of neutral alignment and varus alignment group was 0.4±0.4 and 2.8±0.5, respectively (p<0.001). 

Average angle difference between condylar axis (PCA) – transepicondylar axis (TEA) of neutral and varus alignment group was  0.6±0.9 

and 0.6±1.6, respectively (p=0.773). There were no difference of KSKS, KSFS and WOMAC score between two groups. Gait speed, stride 

length and cadence showed no difference between two groups. Varus alignment group showed increased knee adduction moment (KAM). 

Peak KAM was 19% higher in varus group (p=0.006). Other kinetic and kinematic result showed no difference between two groups 

except varus alignment of tibio-femoral joint and increased hip adduction of varus aligned TKA group.

Conclusion: Varus alignment TKA resulted increased medial knee joint loading at 2 years follow up. Clinical outcomes were similar. Kinetic 

and kinematic data showed no definite advantages of varus aligned TKA compared to neutral alignment TKA.
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Introduction: Total knee arthroplasty (TKA) persuing kinematic alignment (KA) attempts to match implant position to the prearthritic 

anatomy and biomechanics of a individual patient with the aim of improving functional outcome. However, data on variation of contact 

stress according to patients' deformity are lacking.

Materials and Methods: Virtual KA and mechanical alignment (MA) TKA surgery procedures were alternately performed on bone models 

which were reconstructed from CT data of patients with mild valgus deformity (hip-knee-ankle (HKA) angle; valgus 7.0° ), with mild varus 

deformity (HKA angle; varus 4.1°) and severe varus deformity (HKA angle; varus 26.0°). The deformity of mild valgus, mild varus, and 

severe varus knees after KA TKA were valgus 4.1°, varus 5.4°, and varus 17.5°, respectively. Meanwhile, there were no deformity after MA 

TKA. After creating and analyzing the finite element (FE) models under single leg stance, the biomechanical effect was investigated using 

following factors: 1) the contact stress on tibial insert and 2) the stress along the path in the vertical direction and through the medial 

extremity point in proximal tibial surface.

Results: There were no differences in contact stresses on tibial insert between KA and MA TKAs in mild valgus knee (4.7%) and mild varus 

knee (4.9%). However, there were significant differences in contact stresses between KA and MA TKAs in severe varus knee (17.5%). In 

severe varus knee, the difference of stress path in medial side of cortical bone between MA and KA was significant (p=0.01).

Conclusion: TKA performed according to KA concept significantly increased the contact stresse on medial compartment in a patient with 

severe varus deformity.
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Introduction: Restoration of correct coronal alignment is one of the main issues of total knee arthroplasty (TKA). Traditionally, the success of 

TKA was considered to achieve a neutral mechanical hip-knee-ankle (HKA) axis within 3º. Recent studies reported that no difference or better 

clinical outcomes were resulted in slight under-correction of HKA axis for varus knee. But the influence of under-correction in valgus knee is not 

reported. This study was investigated influence of post-operative alignment for TKA with valgus deformity.

Materials and Methods: Ninety three knees (77 patients) with pre-operative valgus alignment were evaluated with a mean follow-up period 

of 4.5 years. All cases were classified into three group based on the post-operative HKA alignment – neutral (0±3º), mild valgus (3- 6º), severe 

valgus (>6º). These groups were compared in respect of Western Ontario and McMaster Universities osteoarthritis (WOMAC) index, Knee 

Society (KS) knee score, KS function score, medial proximal tibial angle (MPTA), lateral distal femoral angle (LDFA) and patella tilt angle.

Results: Sixty nine knees were classified as neutral group, 17 knees as mild valgus group and 7 knees as severe valgus group. In all cases, post-

operative clinical and functional score were significantly improved than pre-operative scores. There was no difference between 3 groups 

with post-operative clinical and functional scores. Higher post-operative alignment was correlated with increased post-operative MPTA and 

decreased post-operative LDFA. More outlier of post-operative patellar tilt (>10º) were shown in severe valgus group. (13% vs 17% vs 57.1%, 

p=0.022)

Conclusion: Slight under-correction following total knee arthroplasty for valgus knee has resulted in similar clinical and functional outcomes. 

The results of this study correspond to current concept of under-correction in varus knee TKA. But unlike varus knee, more than 6º under-

correction can induce patellar maltracking.

Acknowledgment: All authors declare that have no conflict of interest.

Keywords: TKA, under-correction, valgus knee, outcomes

 Presentation No. 43  

Title: Postoperative Systemic Steroid Can Control Pain and Nausea in Total Knee Arthroplasty : Prospective Randomized Controlled Study

Authors: Jong Keun KIM1 , Myung Chul LEE1 , Hyuk-Soo HAN1 , Du Hyun RO1 , Do-Yoon LEE1 , Jae-Young PARK1 , Cheolhwan YOO1

Presenter: Jong Keun KIM Corresponding Author: Myung Chul LEE Field: Knee

Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic }  

Introduction: This study was conducted to compare the effects of periarticular dexamethasone administration at after TKA with the group with 

periarticular dexamethasone administration just prior to TKA and also the control group.

Materials and Methods: A prospective randomized double blinded and comparative study was conducted. From October 2015 to April 2017, a 

total of 164 patients scheduled to receive unilateral TKA for knee OA were randomly assigned to either a control group (Group I, n = 41), group 

receiving 10 mg of Dexamethasone IV injection 1 hour before surgery, (Group II, n = 41), group receiving Dexamethasone injection at a dose of 

0.1 mg / kg body weight (Group III, n = 41) or a group receiving Dexamethasone injection at a dose of 0.2 mg / kg body weight (Group IV, n = 

41). We measured the daily pain and nausea intensity using pain VAS (Visual Analogue Scale) and nausea VAS, the ROM of the knee, the total 

analgesic dose used using morphine equivalent and recorded any postoperative complications. In addition, to determine the anti-inflammatory 

effect, CRP (C-reactive protein) was also measured after surgery.

Results: The degree of pain and vomiting were maintained high until 48 hours postoperatively (Mean pain / nausea vas POD 1st and 2nd day : 

5.0 and 4.9/ 2.7 and 2.4). When Group 3 and 4 were compared with control group respectively, at 48 hours after surgery, pain VAS improved 

significantly (p=0.004 / p=0.016) and also nausea VAS was significantly improved (p=0.03 / p=0.01). The amount of analgesics used was 

significantly lower (p=0.023 /p=0.019). However, there was no statistically significant difference in pain and nausea levels between Group 3 and 

4 which differed in dose (p = 0.132 / p=0.207). Group 2 had significantly improved pain and nausea at 24 hours postoperatively compared with 

the control group (p=0.008 / p=0.109), but the degree of improvement was not statistically significant at 48 hours postoperatively (p=0.109 / 

0.149). Groups 1, 2 and 3, all had a significant reduction of CRP at 48 hour postoperatively compared to the control group (p = 0.001 / p = 0.043 

/ p = 0.03). Regarding postoperative complications there was one case of hemarthrosis in Group 4.

Conclusion: The use of dexamethasone 24 hours after surgery is effective in controlling pain and nausea in the subsequent 24 hours but the 

use of dexamethasone immediately before surgery is effective only up to 24 hours after surgery. Therefore, considering patients are suffering 

from those symptoms for more than 48 hours postoperatively, systemic dexamethasone use is necessary for up to 24 hours postoperatively. In 

addition, it would be useful to use of minimum dose considering no significant difference according to the dose and complications of steroid.

Acknowledgment: None.
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Introduction: Unexplained, persistent postoperative pain is one of the most dreadful complications after total knee arthroplasty (TKA). 

Central sensitivity syndrome (CSS) is a proposed term in which non-organic disorders that are presumed to share the etiology of central 

sensitization (CS), which involves an abnormal and intense enhancement of pain by mechanisms in the central nervous system. Recently, 

CS is suggested to be a reason for unexplained severe postoperative pain after TKA. On the other hand, duloxetin, a selective serotonin 

and norepinephrine reuptake inhibitor, is reported to be effective for management of hyperalgesia caused by CS, including postoperative 

pain after TKA. Thus, duloxetin can be an optimal solution for postoperative pain management in CSS patient. However, how effective 

is duloxetin for managing postoperative pain after TKA in CSS patient remains unclear. We determined whether duloxetin reduces 

postoperative pain and improves patient-reported outceoms after TKA in CSS patients.

Materials and Methods: We prospectively enrolled 420 patients undergoing unilateral TKA. We used the Central Sensitization Inventory 

(CSI) for diagnosing CSS. CSI was measured in all patients preoperatively and patient who had more than 40 points of total CSI score 

were included. Finally, 80 patients were enrolled and randomized to receive duloxetin (30 mg) 1 day before surgery and maintain 6 weeks 

after TKA (Duloxetin group, n = 40), or not to receive duloxetin (Control group, n = 40). Pain visual analogue scale (VAS) was measures at 

postoperative 1,3, and 5 days and 1,2,6, and 12 weeks. Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC), Brief 

Pain Inventory (BPI), Intermittent and Constant Osteoarthritis Pain sore (ICOAP) and patient satisfaction were assessed at postoperative 1, 2, 

6 and 12 weeks. In addition, total opioid consumption during the hospital stay and incidence of adverse events were also measured during 

the postoperative 12 weeks period.

Results: Although there were no differences in pain level and opioid consumption during the hospital stay, patients in Duloxetin group 

experienced lower pain level during the 2 to 12 weeks period. In addition, patients in Duloxetin group showed superior patient-reported 

outcomes including WOMAC, BPI, and ICOAP during the overall study period. Moreover, more patients in Duloxetin group satisfied with 

pain level and daily activity level. There were no between-group differences in incidence of adverse events.

Conclusion: This prospective randomized controlled study demonstrates that duloxetin reduced postoperative pain and improved patient 

satisfaction after TKA in patients with CSS. These results suggest that duloxetin administration should be considered when performing 

TKA in CSS patients to prevent postoperative unexplained pain after TKA.

Acknowledgment: We have nothing to acknowledge for this study.
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Introduction: Postoperative transfusion is known to be a risk factor for side effects such as postoperative infections, prolonged hospital 

stay, and increased economic burden. Especially infection is a fatal complication of arthroplasty, so it is important to prevent infection after 

surgery. Therefore, following the blood transfusion guideline is a meaningful effort to reduce transfusion. The purpose of this study is to 

investigate the efficacy of blood transfusion guideline in reducing blood transfusion in Total knee arthroplasty (TKA) surgery.

Materials and Methods: Review of medical records was done for patients who underwent primary unilateral or simultaneous bilateral 

TKA surgery between April 2014 and April 2017. The amount of transfusion was compared over three periods. (Guidelines were not 

implemented in 2014, the first period. The second period, 2015, was a transition period and began to follow the guidelines. And 2016 is 

the last period and the guidelines were strictly followed. Multivariate logistic regression and student T-test were used for statistical analysis. 

ANOVA and unpaired T- test were used for statistical analysis.

Results: A total of 482 knees of 349 patients were included in this study. The mean amount of transfusion of 1 knee per period was 

1.40 pint in period 1, 0.97 pint in period 2, and 0.37 pint in period 3. The mean reduction in transfusion for three years was 1.13 pint at 

unilateral TKA operation and 2.00 pint at both TKA simultaneous operation.

Conclusion: Transfusion guidelines reduce the amount of transfusions and furthermore, they may reduce the risk of complications from 

transfusions.
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Introduction: The T1 slope has been suggested previously as an important factor influencing overall spinal sagittal alignment. T1 slope minus 

C2-C7 lordosis, the cervical analog to pelvic incidence minus lumbar lordosis correlated positively with neck disability index after multilevel 

posterior spine fusion surgery. And it is known that sagittal imbalance is associated with back muscle degeneration in lumbar spine. But 

there was no study that reported relationship between cervical sagittal balance and neck muscle degeneration. The purpose of our study is 

to evaluate relationship between T1 slope minus cervical lordosis and neck muscle degeneration.

Materials and Methods: In this study, 100 patients who had taken cervical spine MRI in our orthopaedic clinic were recruited. Muscle fat 

infiltrate(MFI) was measure using pseudocolor technique in cervical multifidus at C6-7 level quantitatively. MFI between matched group(T1 

slope minus cervical lordosis<10) and mismatched group(T1 slope minus cervical lordosis≥10). Correlations between MFI and the other 

parameters were analyzed.

Results: Average multifidus fat infiltrate of mismatched group was significantly higher than that of matched group(p=0.005). Average 

multifidus cross-sectional-area(CSA) of mismatched group was significantly larger than average CSA of matched group(p=0.030). Average 

multifidus CSA was significantly lager in male group than female group(p<0.001). And muscle fat infiltrate was not significantly different 

between male and female group. T1 slope minus cervical lordosis correlated positively with multifidus fat infiltrate(Pearson r=0.306, 

p=0.002). Age, body mass index and cervical lordosis did were no correlated with multifidus fat infiltrate.

Conclusion: T1 slope minus cervical lordosis is an important parameter influencing degeneration of cervical multifidus.
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Introduction: Dynamic cervical plates for anterior cervical discectomy and fusion (ACDF) are widely used because they allow for better load 

sharing and theoretically lead to better fusion, as compared to static plates. Two main types of dynamic plates exist: semiconstrained and 

translational plates. No studies have compared these different techniques in terms of radiological and clinical efficacy. Our objective was to 

compare the radiological and clinical efficacy of semi-constrained and translational plates in ACDF for the treatment of degenerative cervical 

disease.

Materials and Methods: A retrospective analysis of 102 patients (204 levels) with degenerative cervical spine disease undergoing ACDF (allograft 

and dynamic plating) with a minimum of 12 months of follow-up was performed. Every patient underwent ACDF either with semiconstrained 

plating (fixed proximal screws and dynamic distal screws) or translational (variable screws). Radiologically, segmental disc height, segmental 

and global lordosis and range of motion were evaluated based on preoperative, postoperative and final follow-up imaging. We also measured 

the angle between upper screws and plate (proximal screw angle), between lower screws and plate (distal screw angle), distance from 

proximal endplate of fused vertebrae to proximal tip of plate (proximal plate distance), distance from distal endplate of fused vertebrae to 

distal tip of plate (distal plate distance). Fusion rate was assessed using the interspinous method. Arm VAS, neck VAS, neck disability index 

(NDI), complications, and re-operations were also assessed. To evaluate the relationship between the changes in each radiological parameter, a 

correlation coefficient was calculated for each bivariate pairing of parameters postoperatively and at final follow up.

Results: Fifty-three patients were included in the semi-constrained plating group (SC) and 49 in the translational plating group (T). There was 

no statistically significant difference in nonunion rate between plating types (23% vs 20% of the patients, p=0.831). Postoperatively and at 

final follow up there was no statistically significant difference in clinical outcome scores, complications, or radiographic parameters between 

the two groups, except in segmental lordosis, which was better maintained in the SC group (11.4° versus 6.8° postoperatively and 9.3° versus 

1.1° at final follow up, P = 0.001). Distal screw angle and distal screw distance were significantly decreased in SC group (P = 0.008, P = 0.009). 

Intraoperative and postoperative complications did not occur in any patients in the study.

Conclusion: Dynamic plating techniques using semi-constrained or translational plating provide excellent radiographic and clinical results. Semi-

constrained plating is more favorable for maintenance of segmental lordosis. However, no other significant differences were found between 

plates either in terms of patient reported clinical outcomes and radiographic outcomes, such as global lordosis. In addition, while nonunion 

occurred in 22% of the cases or 34% of segments, this did not correlate with the choice of dynamic plating system or with clinical outcomes.
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Introduction: There were no studies found that had investigation done on comparisons between trauma and non-trauma patients with prevertebral 

tissue swelling in patients who had ACDF done due to cervical spine injury.

Materials and Methods: 94(trauma 50:non-trauma 44) patients have received ACDF operation at our institution between 2006 of June to 2014 of 

June. These cases were studied retrospectively. Cervical spine lateral radiography was done to measure pre-vertebral soft tissue on the center of C3 

and C6 pre-operation, right after the operation, and on day 1,2,3,7 after operation. Also, comparisons were done on pre-vertebral soft tissue swelling 

between post-operation patients who complained about symptoms due to edema (dysphagia, dyspnea, dysphonia) and patients who didn’t complain 

about these symptoms.

Results: Preoperative anterior cervical soft tissue edema in the third cervical section is on average 8.3±3.7mm, the non-trauma group is 4.5 ± 1.3mm, 

the 6th cervical trauma group 14.1±3.4mm, non-trauma group 12.9 ± 1.9mm was greater than the nontraumatic edema group (p= 0.000, 0.035). 

Soft tissue swelling of the 3rdcervial vertebra was measured 2 days after surgery and had a mean of 16.4 ± 6.7mm, in the non-traumatic group it was 

12.1±7.0mm. The 6th cervical vertebrae had 18.6 ± 3.3mm, 16.3 ± 3.7mm in the trauma group and it had more edema soft tissue swelling than the 

non-traumatic group. (p=0.007, 0.004). Rate of growth in soft tissue swelling after 2 days of surgery of the traumatic group and non-traumatic group 

of the 3rd cervical vertebrae was 271% and 200% respectively and in the 6thcervialvertibrae it was 134% and 127% respectively. The edema in the 

traumatic group of the 3rd cervical vertebrae was greater than the non-traumatic group (p=0.050) but in the 6th cervical vertebrae there was no 

significant change (p=0.127). The group with clinical symptoms and without clinical symptoms had soft tissue swelling after 2 days of surgery in the 

3rdcervial vertebrae 15.3±9.6mm, 13.4±6.5mm, and in the 6th cervical vertebrae 17.9±4.1mm, 17.9±3.6mm, there were no difference between the 

2 groups (p=0.209, 0.989). Patients who had clinical symptoms appealed to have increased swelling by 347%, the group that did not appeal had an 

increase of 263% and both groups showed some difference (p=0.025). The soft tissue swelling of the 6th cervical vertebrae was 136% and 133% 

respectively and did not show much change (p=0.719).

Conclusion: Patients with anterior cervical decompression and fusion of short segments done due to trauma reasons had more swelling than non-

trauma patients who had same operation done. Symptoms due to this operation were found to be related to edema on the C3 level. In conclusion, 

patients with anteriorcervical decompression and fusion of short segment operation done who had anterior C3 edema increase in twice as normal 

need to always have careful attention towards airway management.
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Introduction: There is controversy surrounding the optimal timing for surgical decompression after traumatic spinal cord injury (tSCI). 

Recent studies have indicated up to 8 hours as the optimal therapeutic window for early spinal cord decompression. Thus, we herein 

evaluate the benefits of early surgery for tSCI. The purpose of this study is to evaluate whether early (<8 hours) surgical decompression is 

better in improving neurologic outcomes than late ( 8 hours) surgical decompression for tSCI.

Materials and Methods: The electronic databases MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL), Web 

of Science, and SCOPUS were used to detect relevant articles published up until May 2016 that compared the outcomes of early versus 

late surgery for tSCI. Data searching, extraction, analysis, and quality assessment were performed according to Cochrane Collaboration 

guidelines. The outcomes were neurologic improvement, length of hospital stay, and rate of complications. The results are presented as 

relative ratio (RR) for binary outcomes and mean difference (MD) for continuous outcomes with 95% confidence intervals (CIs).

Results: Seven studies were finally included in this meta-analysis. We analyzed the effect of early and late surgery in 2 cohorts. Statistically, 

there were significant differences between the 2 groups in neurologic improvement (MD = 0.54, 95% CI = -18.52 - -7.02, P <0.0001) and 

length of hospital stay (MD = -12.77, 95% CI = 0.34 - 0.74, P <0.00001). However, no significant differences were found between the 2 

groups in perioperative complications (OR = 0.95, 95% CI = 0.35 - 2.61, P = 0.92).

Conclusion: Early surgical decompression within 8 hours after tSCI was beneficial in terms of neurologic improvement compared with late 

surgery. Early surgical decompression (within 8 hours) is recommended for patients with tSCI.

Acknowledgment: The authors acknowledge HJ Kim and HS Ahn, who contributed to the study data searching. All authors agreed that all 

those mentioned in the acknowledgements.
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Introduction: Multilevel cervical radiculopathy occurs for a variety of reasons and several surgical options have been reported. For multilevel 

disease, most surgeons prefer multilevel anterior fusion or multilevel laminectomy. However, these approaches have some complications, 

so we applied another surgical option of posterior approach, open-door laminoplasty that is performed in cervical myelopathy or 

radiculomyelopathy.

Materials and Methods: Between January 2010 and December 2016, 17 consecutive patients of 200 laminoplasty cases who underwent 

open-door laminoplasty for only multilevel cervical radiculopathy were reviewed retrospectively in this study. The evaluation included the 

location and degrees of pre-operative and final follow-up pain using a visual analog scale. The evaluation of pre-operation and final follow-

up included the assessment of the degree of radiculopathy based on a modification of the study of Sampath et al. Severity of pain was 

assessed on six-point descriptive rating scale, patient satisfaction was assessed on a five-point scale, neurologic outcomes were measured 

by sum of 5 symptoms, functional status was assessed on four-point scale, and disturbing ADL(activities of daily living) was assessed on 

five-point scale.

Results: Of the 17 patients, degree of pain was improved from 5 to 2 using an analog scale. Pain severity was improved from 4 (horrible) 

to 2 (mild). Patient satisfaction was improved from 4 (dissatisfied) to 2 (satisfied). The number of neurologic outcomes was improved from 

2 to 0, and most of them were posterior neck and shoulder discomfort. Functional status was improved from 4 (none) to 2 (most), and the 

number of disturbing ADL was improved from 3 to 1.

Conclusion: In the present study, clinical outcomes were improved for most of the multilevel cervical radiculopathy patients who underwent 

open-door laminoplasty. This results suggest that cervical laminoplasty is one of the additional surgical options for the multilevel cervical 

radiculopathy.
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Introduction: We have evaluated the clinical results of laminoplasty in patients with multiple Cervical Spondylotic Myelopathies (CSM). 

Multiple CSM is known to be caused by diverse factors, and various surgical methods have been reported in the literature. Most preferred 

methods for CSM with multiple lesions include posterior decompression and fusion, and laminoplasty using various techniques. A number 

of postoperative complications, including laminar reclosure or instrument breakage, have been reported. We suggest laminoplasty, with 

application of the Hirabayashi technique using lateral mass screws, as the surgical management of multiple CSM.

Materials and Methods: We retrospectively studied 28 patients who underwent laminoplasty, using the Hirabayashi technique from 

January 2008 to December 2016. Cord lesions were anatomically localized, and preoperative and postoperative pain intensity were 

evaluated using the Visual Analogue Scale (VAS). Neck Disability Index (NDI) and Japanese Orthopedic Association (JOA) scores were 

calculated to investigate cervical radiculopathy, and postoperative complications including screw instability and re-stenosis were compared 

radiologically.

Results: In 28 patients, VAS improved from 5.6 (pre-op) to 1.5 (post-op) in the last follow-up. NDI decreased from 47.7 to 23.3, and 

JOA score increased from 6 to 14. There were no surgical complications, except for two mortality cases, which resulted from underlying 

diseases.

Conclusion: In this study, patients with multiple CSM who underwent laminoplasty using the Hirabayashi method showed significant 

improvements both clinically and neurologically, as well as showing no postoperative complications. Laminoplasty using lateral mass screws 

can be a new gold standard for the treatment of multiple CSM.

Acknowledgment: We would like to acknowledge Anesthesiologists and Operating Room nurses working in Ulsan University Hospital.
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Introduction: To present radiologic analysis of minimal safe distance(MSD) and optimal screw angle(OSA) that enables to fix screws in a 

lateral mass safely without facet joint violation in ODL using plate.

Materials and Methods: A retrospective analysis was made of 22 patients(M:17, F:5),average age 62 years. 79 lateral mass screws were 

fixed among a total of 158 screws. MSD was sought that doesn't allow 5mm-screws to violate a facet joint MSD was measured for C3~C6 

and a comparative analysis was performed. If the MSD is not secured, the screw angle to be given to the cephalad direction is calculated to 

avoid violation of the facet joint.

Results: The screws violating inferior facet joints accounted for 34.1% of the screws fixed in inferior lateral mass. Joint surface to distal 

mini-screw distances were 3.18±1.46mm and 4.75±1.71mm in groups of facet joint violation and non-facet violation, respectively(p=0.001). 

When 5 mm screws were inserted into a lateral mass, MSD was 4.39±0.83 mm. The average MSD of C3, C4 and C5 were 4.05 ± 0.78 mm, 

4.10 ± 0.70mm, and 4.26 ± 0.74 mm, respectively. There was no significant differences among levels (P>0.05). The average MSD of C6 was 

4.92 ± 0.81 mm (3.68-6.60 mm), showing significant differences from those of C3, C4 and C5 (P<0.05). If 6mm of the MSD is not secured, 

optimal screw angle showed in the cephalad direction of 12.5° for 5mm and 23.3° for 4mm

Conclusion: We suggest that mini-screw on lateral mass can be fixed safely without facet violation, if they are fixed at MSD of 6mm from a 

joint surface. Facet joint violation doesn't occur if an OSA is given in the cephalad direction in case of not enough MSD for mini-screws 

Acknowledgment: No funds were received in support of this work and no benefit in any form will be received. All authors have certified 

that they have no commercial associations
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Introduction: The sagittal balance of the cervical spine is known to be affected by cervical lordosis and T1 slope. But T1 slope is not a 

constant parameter that can be frequently changed after the surgery. Therefore, postoperative sagittal alignment may be unpredictable. 

And in multilevel posterior cervical fusion, there is debate among surgeons regarding the most appropriate distal extent of fusion. Purpose 

of this study was to see the sagittal alignment and T1 slope after the multilevel posterior cervical spine surgery depending on distal fusion 

level; C7 or T1.

Materials and Methods: Consecutive 50 patients with cervical myelopathy who had undergone multilevel posterior cervical fusion were 

evaluated and followed more than 2 years (mean follow up duration: 39 months). Group 1 consisted of 29 patients whose distal fusion 

level was C7. Group 2 was consisted of 21 patients whose distal fusion level was T1. Mean age was 63.1 years in group 1 and 62.1 years 

in group 2. Gender distribution was similar between the two groups. Number of fusion level was 4.20 in group 1 and 5.19 in group 2. 

C1-2 lordosis, C2-7 lordosis, C2-7 sagittal vertical axis (SVA), and T1 slope were measured on preoperative and last follow up cervical spine 

lateral radiographs by three spine fellows twice. Inter- and intra-observer reliability test was performed. Statistical analysis was performed 

by independent sample T-test to compare the two groups and, paired sample T-test to compare the preoperative and last follow up 

measurement in each group.

Results: Cronbach’s alpha was 0.784-0.822 for intra- and inter-observer reliability. There were no significant differences between the 

two groups in preoperative measurements. C1-2 lordosis (group 1: 29.1°→24.7°, group 2: 28.1°→21.0°) was significantly decreased 

and C2-7 lordosis (group 1: 7.2°→21.8°, group 2: 6.2°→25.9°) was significantly increased after the surgery in both groups. C2-7 SVA 

(23.1mm→30.4mm) worsened significantly, and T1 slope (22.3°→32.9°) was significantly increased after the surgery in group 1. C2-7 

SVA (25.3mm→23.6mm) was not changed significantly after the surgery in group 2. Last follow up T1 slope (22.7°) was similar with 

preoperative T1 (21.8°) slope in group 2.

Conclusion: Sagittal alignment became worse after the surgery in C7 fusion group due to increased T1 slope. However, in T1 fusion group, 

T1 slope was not changed after the surgery. Therefore, sagittal alignment was maintained after the surgery. Based on the results of this 

study, we recommend distal fusion extends to T1.
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Introduction: Cervical laminoplasty has been widely accepted as a treatment for cervical myelopathy (CM) with excellent results. However, this method has led 

to reports of postoperative kyphosis with new or worsening axial neck. To minimize axial neck pain following laminoplasty, several modifications of laminoplasty 

techniques (mLP) have been developed with favorable results. Despite these modifications, axial neck pain itself is still regarded as a major drawback to the 

treatment of CM compared with anterior fusions in treating multi-level cervical stenosis. The purpose of this study was to evaluate the nature of axial neck pain 

and other clinical outcomes, change in sagittal alignment after modified mLP technique and to compare them to a cohort of patients with anterior fusion (AF).

Materials and Methods: We retrospectively evaluated patients who were diagnosed with multi-level CM who underwent operative treatment with >1 

year follow-up and compared them to patients who underwent AF vs. mLP. Patients with cervical deformity, ossification of the posterior longitudinal 

ligament, soft cervical disc herniation with cervical radiculopathy, adjacent segment degeneration and revision surgeries were excluded. Several 

radiographic parameters (C2-7 Cervical curvature, SVA, T1-slope), range of motion (ROM) and specific patient reported outcome measurements 

(PROMs) were assessed at baseline, 6 weeks, 6 months (6M) and 1 year (1Y) post-operative follow-ups (FU). Linear mixed models were used to 

compare the longitudinal, radiological and clinical data after matching the preoperative differences between the two groups.

Results: All 89 patients had a diagnosis of cervical spondylotic myelopathy. The AF group (n=47) showed no significant differences in gender, age, or 

length of hospital stay when compared to the mLP group (n=42). However, mLP patients had a larger number of operated vertebrae, and greater 

estimated blood loss. Preoperatively, AF patients had significantly worse clinical outcome scores (neck VAS 6.4 vs 3.2, arm VAS 6.4 vs 4.3, and NDI 38 

vs 24, all p<0.05), and more severe sagittal malalignment (Cervical curvature 5 vs 15º, SVA 30 vs 23 mm, all p<0.05). Both AF and mLP group showed 

improvement in radiological and clinical outcomes after surgery and at their most recent follow up. Additional posterior fusion was done in 3 cases in 

AF group due to pseudoarthrosis and 1 case in mLP group (additional anterior decompression and fusion). There was no significant difference between 

the two groups in terms of clinical and radiological outcomes.

Conclusion: Both AF and mLP were successful in improving clinical outcomes in cervical myelopathic patients. Although AF was performed in clinically worse 

and more kyphotic patients, both AF and mLP were successful in improving the clinical symptoms in cervical myelopathic patients. Through a minimum of one-

year follow up, the mLP technique did not develop postoperative neck pain and radiological kyphosis compared to the anterior fusion cohort.
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Introduction: ACDF is a reliable surgical option for degenerative cervical spinal disease. However, ACDF has some unexpected problems, one of which is 

adjacent segment disease (ASD). It is acceptable for most spine surgeons that length of fusion is related with incidence of ASD. Another problem in multilevel 

ACDF is the selection of fusion material. Generally, autobone graft is acceptable for golden standard, but it is complicated to get adequate bone mass in 

multilevel fusion. In this situation, PEEK cage-plate constructs is thought to be an alternative option but it also has some complications including nonunion and 

implant-related problems. The purpose of this study is to evaluate the efficacy of multilevel ACDF using PEEK cage-plate constructs by survival analysis.

Materials and Methods: We enrolled 84 patients who underwent multilevel (3 or more) ACDF using PEEK cage-plate constructs due to degenerative cervical 

spinal disease, they had minimum 3-year follow-up period after surgery, from January 2004 to December 2016. We analyzed the survival rate for revision 

surgery due to ASD, implant-related problems and pseudoarthrosis by Kaplan-Meier survival analysis. We also evaluated the correlations between ASD, implant-

related problems or pseudoarthrosis and some probable risk factors including age, sex, level of fusion, cervical lordosis, BMD and occupational factor.

Results: Three of 84 patients needed a revision surgery (3.5%). The reasons for revision surgery were two ASD and one psuedoarthrosis combined 

with implant-related problem. Implant-related problems were observed in 12 patients (14.2%), 11 of 12 patients did not need an additional surgery to 

get solid fusion at the last follow-up. Only one patient (1.2%), who had pseudoarthrosis, needed a revision surgery. Ten patients (11.9%) showed some 

evidences of adjacent segment degeneration on the imaging study, 8 (9.5%) of 10 patients were diagnosed as ASD. Only two (2.3%) of them needed 

the revision surgery. As the revision surgery, the 5-year survival rate was 98.1%, 7-year, 10-year survival rate were 92.6%. Age at the operation, sex, level 

of fusion, pre- and postoperative change of cervical lordosis, occupational factor had no relation with revision surgery, adjacent segment degeneration 

and problems related with implants. Only BMD was related with implant- related problems (BMD <-2.0, p=0.029) significantly.

Conclusion: When anterior cervical fusion is considered in the multilevel degenerative cervical spinal diseases, ACDF using PEEK cage-plate constructs is 

a recommendable treatment option in the aspect of survival rate and revision surgery for ASD and pseudoarthrosis with long term follow-up.
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Introduction: Multilevel cervical fusion is a challenging procedure even to an expert surgeon, because of the complexity of procedure, perioperative 

complications, postoperative motion sacrifice, and probability of adjacent segment diseases (ASD). When cervical spine fusion, especially multilevel fusion, is 

considered, some literatures say that cervico-thoracic junction should be fused in order to prevent ASD at C7-T1 level. However, there is still controversy about 

the extension of fusion and a paucity of literature reporting about the outcomes. The purpose of this study is to evaluate clinical outcome and incidence of 

ASD after C7-T1 preserving cervical spine fusion.

Materials and Methods: We enrolled 142 patients underwent instrumented cervical spinal fusion from January 2006 to December 2014. We excluded 

relative short construct level, which is 1- or 2-level surgery. We included the cases that involved the C6-7 segment preserving C7-T1 segment, and had 

minimum 2-year follow-up period. The patient’s detailed medical records and radiographic studies were reviewed retrospectively. We analyzed clinical 

outcome using modified Odom criteria. Radiographic assessment including cervical lordosis before and after the surgery and degenerative change of C7-T1 

segment were checked.

Results: Mean age of patients at surgery was 58.4 years with a mean follow-up period of 60.3 months. Combined anterior-posterior surgery was done in 73 

patients (C3-7; 63, C4-7; 10, disease; 55, trauma; 18 patients). Anterior surgery was done in 69 patients (C3-7; 49, C4-7; 20, disease; 37, trauma; 32 patients). 

Preoperative lordosis of C2-7 was 6.9° (range; -13~19.2°) by Harrison tangent method in average, which measured a mean of 16.3° (range; -4.5~35.8°) at 

last follow-up (immediate postoperative; 17.4°, at 6 months; 17.1°). One hundred twenty three patients (86.6%) showed an excellent or good outcome, 

fourteen (9.8%) fair, and five (3.5%) poor at last follow-up. Radiographic instability at the adjacent segment was shown in twelve (8.4%) patients (combined 

anterior-posterior; 8 anterior; 4 patients C2-3; 1, C3-4; 3, C7-T1; 8, disease; 8, trauma; 4). Only five patients (3%) suffered from adjacent segment disease 

with clinical and radiographic evidences. Of five ASD patients (all were C7-T1 level), four (80%) were combined anterior-posterior surgery and one (20%) 

anterior surgery patients (p=0.36). There was no evidence of nonunion or delayed union with last F/U radiograph. Neck pain and radicular arm pain were 

improved only with medical treatment and there was not any case needed an additional surgery in order to correct the instability. 

Conclusion: In this study, only 3% of patients showed the evidence of ASD and no one showed the evidence of nonunion. Furthermore even in the 

ASD patients, an extra-operation was not necessary. Therefore, multilevel cervical fusion, which preserving C7-T1 segment, is safe, effective and reliable 

procedure, especially in the aspect of fusion and ASD.
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Introduction: Gait analysis has the advantages of providing detailed and quantifiable information regarding gait parameters, which may contribute to the 

detection of any subtle preoperative impairment and postoperative improvement. The purpose of this study is to evaluate the role of gait analysis as a tool for 

measuring subclinical gait abnormalities, and to investigate which parameters will improve after decompressive surgery in cervical myelopathy (CM) patients.

Materials and Methods: This is a retrospective review of prospectively collected data. 62 consecutive patients who underwent decompressive surgery for CM 

at a single institution and could accomplish gait analysis before and 6 months after surgery by using a computerized three-dimensional analysis system were 

included. Data was collected from both extremities for each patient, and thus a total of 124 cases were analyzed. Since gait analysis was impossible for patients 

who could not walk independently, all included patients had a Japanese Orthopedic Association (JOA) lower limb motor dysfunction grade between 2-4. “Normal 

(grade 4)” patients were classified as Group A (60 cases), and "Able to walk unaided, but slowly (grade 3)" or "Needs walking aid only on stairs (grade 4)" were 

classified as Group B (64 cases).

Results: Significant changes frequently detected after surgery in both groups were increased stride length, decreased maximal hip extension angle, and 

increased maximal knee flexion angle in swing phase. Although the group A patients had no subjective gait difficulties preoperatively, they showed significant 

improvements in decreased step width, increased stride length, decreased double limb support time, increased ankle plantar flexion angle at push off, and 

decreased maximal ankle dorsiflexion angle in mid-stance phase after surgery. In group B (the patients with subjective gait difficulty), there were significant 

changes in the increased maximal hip flexion angle, decreased maximal hip extension angle, increased maximal knee flexion angle in swing phase, and increased 

maximal ankle flexion moment. A comparison between preoperative results of group A and B showed that group B had significantly poorer stride length, 

velocity, standing phase time, and double limb support time than Group A, and lower maximal knee flexion angle in swing phase, and a higher maximal knee 

extension angle at mid-stance phase

Conclusion: In our study, decompressive surgery improved stride length, maximal hip extension angle, and maximal knee flexion angle (more stable stance 

and more comfortable foot clearance) prominently in CM patients. Interestingly, even in patients without subjective gait abnormality, subtle changes were 

detected, which manifested through difficulties in foot clearance and pushoff. These parameters could be utilized for early detection and diagnosis of mild 

gait abnormalities. Patients with subjective preoperative gait difficulty showed significant improvements in hip and knee flexion angle (more powerful and 

comfortable hip and knee motions) as well as ankle flexion moment (more powerful push-off).
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Introduction: Postoperative infections are reported in 5 – 25% of patients after scoliosis surgeries, require long time to recover from, may cause 

complications like loss of skin and connective tissue, and require long time to treat if they are treated without removal of the instrumentation. 

When removing the instrumentation under general anesthesia, patients should be anesthetized multiple times, and there are possible risks to 

cause spinal instability. We attempted to evaluate the outcomes of controlling postoperative infections after scoliosis surgeries using Alternative 

Implant Removal Technique under local anesthetics

Materials and Methods: Among patients who developed postoperative infections after scoliosis surgeries from 2014, 7 patients who were 

treated with Alternative Implant Removal Technique were included (group A). We compared the outcomes of them with those of patients 

who developed postoperative infections after scoliosis surgeries and were treated with VAC (vacuum assisted wound closure) devices without 

removal of the instrumentation (group B). For clinical evaluation, we measured the period of hospitalization, timing of negative transference of 

germs, changes of biochemical markers (ESR and CRP), the number of operations, and the period of treatment after infection. For radiologic 

evaluation, we measured scoliosis angle and balance of sagittal plane and coronal plane before and after operations..

Results: A total of 20 patients were included in this study. 7 patients were included in group A (Alternative Implant Removal Technique ), and 13 

patients were included in group B. Period of hospitalization was 169.0±137.4 days (group A: 90.1±27.0, group B: 194.5±150.1), and the number 

of operations was 39.3±24.3 (group A: 28.6±9.3, group B: 45.6±28.4), showing statistically significant difference between the groups (p= 0.02, 

0.01). Biochemical marker(CRP) normalized in 154.8±128.5 days after infection, in 95.1±37.2 days in group A and in 188.1±150.1 days in group B, 

showing statistically significant difference between the groups (p<0.001). The degree of change of scoliosis angle, coronal balance, and sagittal 

balance was 26.9±14.6° right after operations were performed and was 26.5±14.1° after postoperative infections were treated, respectively, 

showing postoperative infections did not significantly affect spine correction if they were treated properly (p= 0.82).

Conclusion: It is considered that Alternative Implant Removal Technique under local anesthetics is more effective for controlling infection 

after scoliosis surgery than existing VAC technique.
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Introduction: Recent reports on minimally invasive direct lateral interbody fusion(DLIF) have presented promising surgical results with the 

effectiveness of indirect decompression, better fusion rates and deformity correction in addition to its minimally surgical approach for adult 

spinal deformity(ASD). However, there are little reports on direct comparison to the conventional open posterior fusion for ASD.

Materials and Methods: To evaluate the additional advantage of DLIF for ASD, patients who had undergone minimally invasive DLIF 

followed by open posterior spinal fusion (DP group) were compared with patients who had undergone posterior spinal fusion (PF group). 

For assessment of supplementary advantage of DLIF, radiological deformity correction rates and clinical results were evaluated. In addition, 

indirect decompression effects of the DLIF were also evaluated cross-sectional area (CSA) and foraminal height (FH) at the index level for 

the patients who had undergone staged operation.

Results: From 2011 Jan. to 2014 Nov. 108 patients who had undergone surgical intervention for spinal stenosis with ASD were screened. 

Preoperative coronal Cobb’s angle (CA) >10, sagittal vertical axis deviation (SVA) >7cm), more than 4 levels fusion, and minimal 24 months 

follow-ups were inclusion criteria. Three column osteotomy or percutaneous pedicle screw fixation were excluded. A total of 77 patients 

(42 DP group and 35 PF group) were enrolled in this study. Mean 2.2 level DLIF was performed for the apex of the deformity. There are 

no significant differences in clinical outcomes. Supplementary DLIF provided further radiological correction of coronal (ΔCA: 14.8±6.0 in 

DP; 12.6±6.6 in PF group) and sagittal (Δlumbar lordosis: 11.4±10.5; 8.2±9.7) deformity, however, there were no statistical significances. 

DLIF contributed 69.3% in coronal correction and 54.3% in sagittal correction when it is performed with PF. Significant increase of CSA 

of spinal canal (10.5%; p=0.000) and FH (8%; p=0.001) at the DLIF level was noted. DP group showed complications; thigh weakness, 

paresthesia and pain that are specific for DLIF.

Conclusion: DLIF showed contribution to correction at certain parts. But, DP has no advantages for deformity correction in comparison 

with PF. Furthermore, more complications that are related to DLIF were occurred. Future investigations should aim to more clearly define 

reasons that warrant the DP.
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Introduction: To compare the radiographic outcomes in adult spinal deformity correction whether anterior longitudinal ligament (ALL) 

release is or not

Materials and Methods: From Janurary 2008 to December 2014, 41 adult spinal deformity patients (men=15, women=26; mean age 70.26 

years) who were diagnosed with degenerative lumbar disease(Lumbar degenerative kyphosis 31 patients, degenerative lumbar scoliosis 10 

patients) were enrolled. All patients had 4-level lumbar interbody fusion for L2-S1 and were followed-up for at least 2 years. The patients 

were divided into two groups whether the ALL release was performed. The ALL release group (n=21) performed oblique lateral interbody 

fusion. The ALL preserve group (n=20) performed direct lateral interbody fusion. Radiographic studies were taken preoperatively, at 2 

months postoperatively and at final follow up. Lumbar lordosis and segmental lordosis angles were evaluated on the radiographs.

Results: Lumbar lordosis angle were 13.91° and 21.81° preoperatively (ALL release/ALL preserve) and increased to 56.06° and 53.65° at 2 

months postoperatively, and decreased to 49.51° and 48.80° at the final follow-up. The ALL release group presented more restoration of 

lumbar lordosis than the ALL preserve group (p=0.041). However, there was no significant difference between two groups in the loss of 

total correction (p=0.27). The correction angle of segmental lordosis was 9.45°/5.85°(ALL release/ALL preserve) in L2-3, 12.29°/5.28° in 

L3-4, 16.20°/9.49° in L4-5 and 11.12°/11.12° in L5-S1. The correction angle of segmental lordosis at L3-4 and L4-5 was significantly higher 

in the ALL release group (p=0.009/ p=0.009). However, there was no statistical difference between two groups in the loss of segmental 

correction (p=0.48).

Conclusion: The ALL release group presented better restoration of lumbar lordosis and segmental lordosis compared to the ALL preserve 

group.
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Introduction: Natural history of congenital scoliosis may in part be undesirable. Surgery alters the natural history of congenital scoliosis 

in a favourable and reproducible manner. The purpose of this study is to identify the mid- or long-term results of spinal fusion surgery in 

patients with congenital scoliosis less than 10 years of age at a single institute.

Materials and Methods: All patients from 2006 -2012 with congenital hemivertebra were included. Out of the 67 patients who underwent 

hemivertebra excision for congenital scoliosis only 15 were under the age of 10 years with a follow up period was more than 5 years. 

Posterior hemivertebra excision and stabilisation with the help of pedicle screws were attempted for correction. Pre and Postoperative 

Cobbs angle, Coronal balance and Spinal vertical axis were measured to evaluate changes in deformity with the growth of the patient. 

Radiologic parameters were recorded at the 1st,3rd, 5 소 year till the final follow up. For measurement of clinical satisfaction, we used 

TAPS (Trunk Appearance Perception Scale).

Results: The present mid to long term follow study concludes that Cobb’s angle and Coronal balance deteriorate with the growth of the 

child after surgery in children less than 10yrs of age.

Conclusion: In mid to long term follow up of Hemivertebra excision for congenital scoliosis patient under 10 years, Cobbs angle and 

Coronal balance deteriorate and we assume that it is related to continued vertebral deformity as patient grows. 
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Introduction: Pedicle subtraction osteotomy (PSO) is a widely used tool to correct sagittal imbalance. The level of PSO should impact the 

degree of sagittal correction. However, several intraoperative and postoperative complications including large intraoperative blood loss 

and neurologic deficits often occur when performing PSO, especially in the revision surgery. There was no study to compare the surgical 

result according to the level after PSO for iatrogenic flat back deformity. The purpose of this study is to compare alignment correction 

according to the PSO level in the revision surgery.

Materials and Methods: This is a retrospective study with consecutive cases in a single institute. A total of 28 patients (all females) 

underwent lumbar PSO for iatrogenic flat back deformity. Preoperative and postoperative standing whole spine radiographs were analyzed 

by regional curves, pelvic parameters, and global balance. Correlation between the PSO level and sagittal correction was investigated.

Results: PSO distribution by level was L3 (10 patients) and L4 (18 patients). Preoperative demographic and radiographic data showed no 

significant differences. After surgery, sagittal alignment improved in all patients. At last follow-up, both group showed loss of correction 

developed with similar ratios in the pelvic incidence-lumbar lordosis mismatch (<10°) and the sagittal vertical axis (<4cm). However, the 

ratio of loss of correction in pelvic tilt (<20) was different (L3 osteotomy, 100%; L4 osteotomy group, 67%). Major and minor complication 

rates were not different between both groups.

Conclusion: Despite a high complications rate, PSO corrected sagittal alignment in the iatrogenic flat back deformity. PSO level did not 

impact the degree of sagittal correction except pelvic tilt at last follow-up.
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Introduction: Pseudarthrosis after pedicle subtraction osteotomy (PSO)is a frequent indication for revision surgerywhich also leads to pain 

and disability.However, minimal data exits regarding non-operative management as a treatment option for probable pseudarthrosis after 

PSO. We hypothesize that not all patients with pseudarthrosis after PSO need revision surgery.Therefore, the purpose of this study was 

to report radiographic and clinical outcomes at a minimum of 5 years after detection for nonoperative management and to analyze the 

characteristics of probable pseudarthrosis after PSO.

Materials and Methods: Nineteen consecutive patients withimplant breakage indicating probable pseudarthrosis after PSO surgery (13 

women/6 men, average age at surgery, 58yrs) without severe pain and disability were treated with non-operative management(average f/

u, 5.8 years; range, 5-10 years). Non-operative management included medication, intermittent brace wearing, and avoidance of excessive 

back strain. Radiographic and clinical outcome analysis was performed. In addition, the patients were grouped according to pelvic 

incidence(PI) and sagittal vertical axis(SVA) for comparison of clinical outcomes.

Results: SVA(P = 0.608), proximal junctional angle (P = 0.388), thoracic kyphosis(P = 0.771) achieved by a PSO were maintained after 

detection of pseudarthrosis through ultimate follow-up. Lumbar lordosis (LL)(P = 0.042) and PSO angle (P = 0.044) decreasedat ultimate 

follow-up. There was no significant change in Oswestry Disability Index (ODI) scores (36 vs. 40.3, P = 0.103) and Scoliosis Research Society 

(SRS) total score(67.4 vs. 62.9, P = 0.104),or subscales of pain (2.9 vs. 2.7, P = 0.061), self-image (3.3 vs. 3.0, P = 0.190), function (3.0 vs. 

2.8, P = 0.053), satisfaction (3.9 vs. 3.8, P = 0.604), and mental health (3.7 vs. 3.6, P = 0.272) between detection of pseudarthrosis and 

ultimate follow-up. Patients with SVA greater than 11 cm presented significantly worse ODI and SRS total score, as well as the pain, self-

image, and function subscales (P <0.05). ODI and all SRS subscores of the patients witha PI > 60° demonstrated a trend toward worse 

than the patients with a PI ≤ 60°, but the differences were not significant. The common characteristics of probable pseudarthrosis were 

unilateral rod breakage(n=13) at any site and bilateral rod breakage(n=3) at the non-PSO site (lumbosacral junction) in which anterior 

spinal fusion atL5-S1 was performed.

Conclusion: Non-operative management of probable pseudarthrosis after PSO offers acceptable radiographic and clinical outcomes evenat 

5 years after detection of the pseudarthrosis. However, the outcome scores decreased as the SVA increased. The patients with unilateral 

rod breakage at any site or bilateral rod breakage at non-PSO site may lead to successful results by non-operative management.
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Introduction: Distal fusion level selection in AIS with major TL/L curves is debatable. Recently, 2 methods were suggested to decide distal fusion 

level selection. One is the static method based on lower end vertebra and last touching vertebra. The other is the dynamic method based on 

the findings by bending radiographs. However, the comparison between 2 methods has not been researched. So, the purpose of this study was 

to compare the reliability of 2 methods to predict radiological outcomes of corrective surgery for adolescent idiopathic scoliosis (AIS) with major 

thoracolumbar/lumbar (TL/L) curve.

Materials and Methods: One-hundred AIS patients with TL/L curves who underwent corrective surgery by stopping distal fusion at L3 were 

included. Whole spine standing radiographs and bending radiographs were obtained preoperatively. They were followed up more than 2 years. 

They were divided into 2 groups by the dynamic and static method, respectively. The standard to stopping distal fusion at L3 was as follows: 

lower end vertebra ≥L3 and last touching vertebra ≥L4 for the static method, and L3 crosses midline with a rotation of less than grade II in 

bending radiographs for the dynamic method. Radiological outcomes were assessed by reviewing postoperative radiographs. Radiologically 

poor results were defined as (1) coronal decompensation >20mm, (2) LIV+1 tilt >10°, (3) LIV disc wedging >5°, and (4) progression of distal 

lumbar curve >5°. Reliability tests were conducted to compare the predictability of radiological outcomes by 2 methods. In addition, radiological 

parameters were compared between 2 methods.

Results: Among 100 patients, 24 showed unsatisfactory outcomes (24%). Sensitivity was 0.77 and 0.58 for the dynamic and static method, 

respectively (95% CI, -0.02, 0.40). Specificity was 0.54 and 0.68 for each method (95% CI, -0.30, 0.03). Overall reliability showed no difference 

between 2 groups (P=0.07). In addition, no difference of radiological parameters could be found when they were compared by both method.

Conclusion: Although the dynamic method is considered as more sensitive one to predict poor radiological outcomes when stopping fusion at 

L3 in patients with major TL/L curves, specificity is lower than that by the static method. No superiority to discriminate radiological measures 

between 2 methods was observed. Thus, it is advised to consider both the dynamic and static method to select distal fusion level in AIS with 

major TL/L curves.
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Introduction: The pedicle screw instruments used for adolescent idiopathic scoliosis (AIS) surgery were made of stainless steel in the 

past and those were made of titanium alloy recently. To the best of our knowledge, there was no report on comparison between these 

instruments in deformity correction of AIS surgery. The purpose of this study is to compare the results of two different rods (stainless steel 

and titanium rods) in a correction of single thoracic AIS using pedicle screw instrumentation.

Materials and Methods: One hundred forty-one patients with single thoracic AIS treated by pedicle screw instrumentation were 

retrospectively reviewed after a follow-up of 2 years. The patients had the main thoracic curve of 40° to 75° and were divided into two 

groups based on rod materials; S group (stainless steel rod, n=90) and T group (titanium rod, n=41). The diameter of stainless steel rod 

was 7.0mm and that of titanium rod was 6.35mm or 6.0mm. Standing long-cassette radiographic measurements were analyzed including 

various coronal and sagittal parameters for preoperative, early postoperative and 2-year postoperative follow-up. There were no significant 

differences in the preoperative curve characteristics between the two groups.

Results: In the S group, the preoperative main thoracic curve of 51.3±8.4° was improved to 20.2±7.6° (61% correction) and the lumbar 

curve of 32.3±8.4° spontaneously reduced to 13.6±8.2° (60% correction) at 2 years postoperatively. In the T group, the preoperative main 

thoracic curve of 49.5±8.4° and lumbar curve of 30.3±8.9° was improved to 19.9±7.4° (60% correction) and 11.3±5.4° (63% correction) 

respectively. The corrections of coronal curves were not statistically different between the two groups (P>0.05). The thoracic kyphosis 

was changed from 16.8±8.5° to 24.3±6.1° in the S group and from 19.6±11.2° to 26.6±8.5° in the T group. There were no significant 

differences in the changes of sagittal curves, coronal and sagittal balances and fusion extent between the two groups (P>0.05).

Conclusion: In correcting single thoracic AIS using pedicles screw instrumentation, stainless steel and titanium rods showed similar 

correction for coronal and sagittal curves.
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Introduction: Fusion level may influence postoperative surgical outcomes, and improper fusion level may result in under or over-correction of major 

and compensatory curves which could cause trunk imbalance and decompensation. There is little information on the surgical outcomes with regard 

to the distal fusion level (L3 versus L4) in rigid curve with major thoracolumbar and lumbar (TL/L) adolescent idiopathic scoliosis (AIS).

Materials and Methods: AIS Patients in rigid curve (L3 does not cross center sacral vertical line [CSVL] or L3 rotation is more than grade II by 

preoperative lumbar bending X-rays) with major TL/L curves (n=28) treated by pedicle screw instrumentation (PSI) with rod derotation (RD) and 

direct vertebral rotation (DVR) methods with a minimum 2-year follow-up were divided into L3 and L4 groups by lowest instrumented vertebra (LIV). 

Adding-on or a lowest instrumented vertebral tilt of more than 10° or coronal balance (CB) of more than 15 mm were considered unsatisfactory 

results.

Results: The groups were not found to be statistically different in operative time, blood loss and follow-up period. There was no significant difference 

in TL/L (major) curve between the L3 and L4 groups postoperatively (P = 0.162) and at the last follow-up (P = 0.952). Additionally, there was no 

significant difference in thoracic (minor) and compensatory (caudal) curve postoperatively (thoracic curve: P = 0.426, compensatory curve: P = 0.762) 

and at the last follow-up (thoracic curve: P = 0.620, compensatory curve: P = 0.762). The overall prevalence of unsatisfactory results was 42.9% (12/28 

patients), and the prevalence was 61.1% (11/18) in the L3 group and 10% (1/10) in the L4 group, which was significantly different (P < 0.05).

Conclusion: An unsatisfactory result occurred more often in the L3 group than in the L4 group, and an unsatisfactory result had a significant influence 

on progression of TL/L (major) and distal compensatory curves, which closely correlated with deterioration LIV disc angle in the L3 group. Therefore, 

if the curve is rigid, LIV should be extended to L4 so as to avoid the adding-on phenomenon in the treatment of major TL/L AIS using RD with DVR 

following PSI.
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Introduction: Lumbar interbody fusion has been popularized for the surgical treatment of degenerative lumbar spine diseases. According to the 

direction of approach, various surgical techniques have been used, and each technique has the unique advantages and disadvantages. Especially, 

oblique lumbar interbody fusion (OLIF) approach is considered the solution to the troubles of anterior and lateral lumbar interbody fusion techniques. 

However, current studies are limited to small cohort sizes, shortterm follow-up, and short level correction for degenerative lumbar diseases but 

adult spinal deformity should be correct much more lumbar lordosis or long level fusion. The purpose of this study is that surgeons have caution and 

conduct OLIF carefully through investigate the unexpected perioperative complication of OLIF technique.

Materials and Methods: From April 2015 to May 2017, retrospectively reviewed 37 patients who were diagnosed with adult spinal deformity and had 

OLIF surgery. All patients underwent staged operation by one spine surgeon. First, patients had OLIF surgery to correct lumbar lordosis and to support 

anterior body. After 1 week from OLIF, they had secondary operation via posterior approach with or without pedicle subtraction osteotomy (PSO) 

depending on demand of target correction angle of lumbar lordosis. During 1 week after OLIF surgery, perioperative complication was investigated. 

The collected data were classified into radiological states and clinical symptoms. Radiologic results including the cage location and sagittal alignment 

were also assessed with plain radiography.

Results: A total of 43.2% (16/37) of patients who underwent OLIF surgery experienced a perioperative complication. Patients were age 69.69 ± 7.4. 

The procedure was performed in the lumbar spine at L1-L2 in 7, L2-L3 in 33, L3-L4 in 30, and L4-L5 in 21 patients. It was done at 1 level in 2, 2 levels 

in 10, and 3 levels in 23 patients. The most common complications were subsidence (37.8%), and other complication such as postoperative ileus 

(16.2%), incisional pain (8.1%), transient hip flexor weakness (10.8%), and transient thigh pain/numbness (5.4%) were reported. No patient suffered 

permanent neurologic injury. No cases of superficial or deep infection, ureteral injury, sympathectomy affecting the lower extremities, or visceral injury 

were seen.

Conclusion: Many studies demonstrated OLIF technique has lots of advantages. However, in treatment modalities for adult spinal deformity, such as 

flat back deformity should be correct through long level fusion, there were only few study reported about perioperative complication of OLIF surgery. 

The most common complication was subsidence, and its incidence was 37.8%. Because adult spinal deformity patients were usually old age and 

have osteoporotic bone quality. Furthermore over correction bigger than lumbar lordosis at full extension view, more subsidence was occurred. So, 

immoderate cage insertion to correct too much lumbar lordosis could make unexpected perioperative complication. Thus, surgeons should have 

caution and recognize limitation of OLIF technique.
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Introduction: While most studies of DMD scoliosis focus on technical and radiographic indices, but survival rate and ADL are more 

important factors. The objectives of the current study were to compare the pulmonary function, survival outcome, and functional level in 

surgically and conservatively treated patients with DMD who have scoliosis.

Materials and Methods: 187 patients with DMD scoliosis were consulted for surgery, and in close consultation, 93 patients underwent 

surgery, 94 patients refused. FVC, radiographic parameters, functional status, according to the Vignos scale were measured at the time of 

consultation and at the time of the final follow-up. Mean follow up period was 5.57± 3.1 year. The death of the patient was confirmed by 

the Korea National Statistical Office

Results: All radiographic parameters were significantly improved in the surgical group compared with the conservative group. The Vignos 

scale was significantly different between the surgical and nonsurgical groups. Both groups showed a decrease in FVC at the time of the 

final follow-up, but the deterioration of FVC was significantly slower in the surgical group than in the nonsurgical group. The death was 22 

patients in control group and 8 patients in surgery group.

Conclusion: Surgery in patients who had MD scoliosis significantly decreased the rate of deterioration of FVC and functional scale 

compared with patients treated conservatively. Furthermore, surgery significant decreased the rate of mortality for long therm follow up.
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Introduction: Sagittal balance is crucial to maintain spinal function and many spinal pathologies are related with its impairment. However, 

the available data on spinal sagittal alignment in asymptomatic population are not enough to decide the normative reference values 

especially for Korean patients. Authors report the result of interim analysis of radiographic parameters of spinal sagittal alignment in 210 of 

about 500 asymptomatic Korean adults.

Materials and Methods: Radiologic parameters related with pelvis and spinal balance (pelvic incidence, pelvic tilt, sacral slope, T1 

slope, T1 pelvic angle, spinal sagittal balance (C7 plumb line distance), maximal kyphosis, thoracic kyphosis, proximal thoracic kyphosis, 

thoracolumbar angle, lumbar lordosis, spinal coronal balance) were evaluated in 210 asymptomatic Korean adults. Correlations between 

parameters and clustering of specific parameter were analyzed to find if there exist any distinct pattern of sagittal spinal alignment.

Results: Mean PI, PT, SS were respectively 44.2°+-11.7°, 13.9°+-8.8°, 30.3°+-8.1°. Mean T1 slope, T1 pelvic angle, C7 plumb were 

respectively 15.2°+-5.9°, 12.4°+-8.5°, 14.8mm+-28.5mm. Mean T1 to T12 angle, T5 to T12 angle, T12 to S1 were respectively 29.9°+-8.6°, 

20.3°+-8.3°, 44.2°+-9.0°. Mean coronal balance was -3.7mm+-12.6mm. Cluster analysis showed distinct 3 groups according to PI value, the 

low-PI group (30.2° +- 4.6°, 56 patients), the mid-PI group (43.9°+-4.4°, 101 patients), and the high PI group (59.8°+-6.2°, 53 patients). 

The three groups showed statistically significant difference especially for pelvic tilt, sacral slope, T1 pelvic angle, sagittal balance, thoracic 

kyphosis, TLA and lumbar lordosis.

Conclusion: We identified 3 distinct groups according to the PI in asymptomatic Korean adult population. More data collection and analysis 

would reveal several distinct patterns of sagittal spinal profile and reference values in each groups. We suggest the normative reference 

standard value of spinal sagittal alignment should be sought in the context of possible grouping of sagittal spinal profile rather than in 

overall population.
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Introduction: Sagittal imbalance is associated with poor outcomes in lumbar degenerative disease. Many researchers reported lumbar 

interbody fusion can achieve high fusion rate and improvement of sagittal imbalance. But, it is not well known the effect of lumbar 

interbody fusion on correction of sagittal imbalance.

Materials and Methods: 32 patients of lumbar degenerative disease who underwent 1-level or 2-level lumbar interbody fusion were 

included. Spine radiograph were measured before and after surgery. 20 patients underwent 1-level lumbar interbody fusion(Group A, 

Group A-1 : L4-5, Group A-2 : L5-S1) and 12 patients underwent 2-level lumbar interbody fusion(Group B, Group B-1 : L3-5, Group B- 2 : 

L4-S1). As lumbo-pelvic parameters, LL(lumbar lordosis), PT(pelvic tilt), SS(sacral slope), PI(pelvic incidence) were measured on radiograph 

by one observers. Measurements were performed using PiViewSTAR version 5.0(INFINITT).

Results: In all groups, LL, SS were significantly increased, PT was decreased and PI showed no significant change after surgery. In 

comparison of Group A(1-level) vs Group B(2-level), there was no evident difference between two groups in an aspect of change of 

lumbo-pelvic parameters. In addition, comparison between the levels of fusion showed no significant difference statically.

Conclusion: Lumbar interbody fusion improved lumbo-pelvic parameters in patients having lumbar degenerative disease with sagittal 

imbalance. We have not found any differences between fusion levels and there were no superior outcomes of 2-level fusion to 1-level 

fusion in an aspect of correction of lumbo-pelvic parameters. Although it is required to establish better surgical technique and indication, 

we can anticipate improvement of sagittal imbalance after lumbar interbody fusion.
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Introduction: Osteoporotic vertebral fractures commonly involve the cranial half of the vertebral body, but the associated causes have 

not been clearly established yet. The aim of this study was to determine structural differences between the cranial and caudal half of the 

vertebral bodies in the thoracolumbar spine by analyzing trabecular structures and measuring bone density.

Materials and Methods: Twenty vertebral bodies (T10 through L2) were removed from 4 cadavers. The trabecular structure was analyzed 

by using micro-computed tomography, and bone density was measured by using dual-energy X-ray absorptiometry (DEXA) scans. During 

the period from July 2016 to December 2016, 20 female subjects aged ≥55 years also underwent a DEXA scan with separation of the 

cranial and caudal half of the vertebral bodies in the thoracolumbar spine.

Results: Results from the cadaver studies revealed a trabecular bone volume fraction of 18.40% ± 0.22% in the cranial and 21.35% ± 1.24% 

in the caudal (p = 0.025). The separation between the trabeculae was 0.81 ± 0.02 mm in the cranial and 0.76 ± 0.02 mm in the caudal (p 

= 0.046). The structure model index was 1.64 ± 0.02 and 1.57 ± 0.01 in the cranial and lower, showing more flatter structure (p = 0.004). 

The BMD of cadavers was 3.20 ± 0.48 g/cm2 and 3.59 ± 0.92 g/cm2 in the cranial and caudal (p = 0.019). The BMD of patients was 0.78 ± 

0.03 g/cm2 in the caudal and 0.74 ± 0.03g/cm2 in the cranial without significant difference.

Conclusion: The cranial half of thoracolumbar vertebral bodies in patients was found to possess biomechanical susceptibilities in 

comparison with the caudal half structures, confirming its dominant role in causing osteoporotic vertebral fractures.

Acknowledgment: This work was performed without financial support. All authors report no conflicts of interest.
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Introduction: The roles of cages in lumbar interbody arthrodesis are to provide stability and fusion bed through the void of it. Generally, the ratio of 

fused area of local bone inside cages at regions exposed to endplates was less than 50% in lumbar interbody fusion and need for additional extra-

cage bone grafting have been suggested. However, there have been no description about extragraft bone bridging to determine interbody fusion 

status. So the purpose of this study to first report extra-cage bone bridging patterns and usefulness of anterior bone bridging (ABB) cage, with has 

specific design for anterior hole with ogival shape in lumbar interbody arthrodesis.

Materials and Methods: Among 113 patients who underwent transforaminal lumbar interbody arthrodesis using ABB cages. Bone bridging was 

evaluated at intra-cage area (InGBB), extra-cage area (ExGBB) and anterior bone bridging (medial, lateral, superior and inferior aspect of both right 

and left side) in 45 patients with 62 levels who took a postoperative 1 year CT scan prospectively . In InGBB and ExGBB, each bridging pattern was 

staged as 1 (No bridging at superior and inferior endplate), 2 (Bridging at superior or inferior endplate), 3 (Bridging at superior and inferior endplate, 

but clear radiolucent line in void [transverse direction]) and 4 (Bridging without radiolucent line in void (transverse direction). In anterior bone bridging, 

the pattern was staged as 0 (no ABB), 1 (incomplete ABB) and 2 (complete ABB through anterior channel). Lastly, according to the sum of stages of 

InGBB and ExGBB, they were divided into “Apparent fusion”, “Probable fusion”, “Probable non-fusion” and “Apparent non-fusion” groups.

Results: The average stages of InGBBs were 3.41 in right and 3.45 in left with no statistically difference. (p=0.054). In ExGBB, the average scores 

significantly higher in anterior (2.81) compared with 2.5 in posterior, 1.78 in right and 1.73 in left side (p<0.05). Based on suggested fusion criteria, 

“apparent fusion” were 34.68% and “probable fusion” was 50.8%. The “probable nonfusion” and “apparent non-fusion” rates were 13.71% and 0.81%, 

respectively. In case of anterior bone bridging graded as 0, 1, and 2 were not significantly different between right and left side, however, medial aspect 

of both sides showed higher score than lateral, superior and inferior aspect (p<0.05).

Conclusion: In evaluating interbody fusion status, ExGBB, especially anterior ExGBB could be one of important bridging pattern and ABB cage 

with anterior hole can get the another bone bridging between grafted bone anteriorly and grafted bone within the cages, especialy medial side. 

The advantages of ABB cage may provide more stable and multi-bone bridging, however, further studies are needed to support its biomechanical 

superiority and clinical benefits.
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Introduction: In the spinal surgery, a surgical drain is generally used with the expectation of reducing the hematoma-related complications. However, 

no published data have been supported the significant effect of a drain for the prevention of epidural hematoma formation. Nevertheless, the drain is 

routinely used in the spinal surgery even in the minimally invasive techniques, and no papers have been published concerning this topic in Korea. The 

purpose of the present study is to evaluate the necessity and clinical usefulness of a drain after degenerative lumbar spinal surgery.

Materials and Methods: With the reference point of October 2016, in all degenerative lumbar spinal surgeries before that date, we routinely used a 

drain, and we did not use a drain after that date. We observed the newly developed postoperative neurological deficit, reoperation rate for hematoma 

evacuation, and surgical site infection. To evaluate the clinical usefulness of a drain in spinal fusion, single or double-level posterior interbody fusion 

supplemented by pedicle screw instrumentation without the use of a drain were classified separately and compared to the control group performed 

same procedures using a drain. For the control group, age-and-sex matched patients were recruited. We compared surgical factors, clinical 

parameters, and laboratory findings between the drain and no-drain groups.

Results: Total 107 spinal surgeries were performed without a drain, including 66 fusion (single or double-level in 48 and greater than triple level fusions 

in 18) and 41 decompression alone surgeries. There was not observed postoperative neurological deficit, reoperation for hematoma evacuation, 

and surgical site infection. In the comparative analysis of fusion surgery with or without a drain, there was no significant difference in demographics, 

diagnosis, medical status, mean fused segments, hemostatic agent usage, intraoperative blood loss, hospital stay, and transient recurred leg pain after 

the postoperative lucid interval (presumed to be a hematoma or nerve root irritation related) of two groups. In the no-drain group, time to walk was 

1.9 days, which is significantly shorter than 3.1 days in drain group (p<0.001). Use or no use of a drain did not significantly alter perioperative laboratory 

results (serial follow-up of hemoglobin and hematocrit levels). Perioperative transfusion was not observed in both groups.

Conclusion: In the spinal surgery without the use of a drain greater than one-hundred cases, neurological deficit, additional surgery due to epidural 

hematoma, and surgical site infection were not observed. Based on the comparative analysis, no-drain spinal fusion did not significantly increase the 

hematoma related complications. Degenerative lumbar spinal surgery may not need to routinely use a drain.
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Introduction: The recommended treatment for spinal stenosis, when conservative treatment fails, is a decompression of the stenotic area. 

This involves removal of the spinous process, lamina, and the posterior musculoligamentous complex. This approach provides excellent 

improvement in symptoms, but is also associated with potential postoperative lumbar spinal instability. We retrospectively assessed the 

results of surgery for postoperative instability, and to determine the factors contributing to its formation.

Materials and Methods: From March 1, 2006 to December 31, 2013, 89 patients underwent the first time single level decompressive 

laminectomy without fusion and discectomy. Of these 89 patients, 78 with a follow-up period of at least 3 years were selected. The risk of 

postoperative instability was evaluated on the basis of dynamic radiographs of the lumbar spine. We assessed the following contributing 

factors to lumbar spinal instability: age/sex, disc space narrowing, body mass index (kg/m2), effect of the lordotic angle on lumbar spine, 

asymmetrical paraspinal muscle volume, and surgical method and level.

Results: Spondylolisthesis occurred in 8 patients (10.3%). A significant increases of patients with slipping was seen in the order ages and 

asymmetrical paraspinal muscle volume(p-value< 0.01). Postoperative instability was associated with an aggressive bony resection(p-value 

<0.015).

Conclusion: Asymmetry of paraspinal muscle volume and aggressive facet resection during the primary surgery are the most important 

factors associated with lumbar spinal instability. So, We concluded that the choice of surgical treatment and postoperative observation are 

important in considering the risk factors of patients who undergo decompression for the treatment of stenosis.

Acknowledgment: I am very grateful to have participated in the presentation of this talk and the paper work with the help of various 

professors through the life of my residents for two years. I sincerely thank prof.Kim and prof.Shim for pointing me to a careful and 
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Introduction: The causes and treatment of continuous and discontinuous multiple thoracolumbar and lumbar spine fractures are quite 

different. This study was aimed to compare the causes and levels of injury, and functional outcomes of the continuous and discontinuous 

fractures retrospectively.

Materials and Methods: From February 2004 to January 2016, 82 patients who had acute thoracolumbar and lumbar fractures and had 

posterior fusion surgery were evaluated. Osteoporotic fractures were excluded and minimal follow up period was 1 year. They were divided 

into two groups (group A: continuous, group B: discontinuous). The authors investigated the causes of injury, the locations of the injured 

spine, range of fusion levels, and functional outcomes based on their general characteristics. In continuous group, fusion was done to 

one level below the unstable fracture. While in discontinuous group, fusion was done down to the lower fracture when upper and lower 

fracture are all unstable and the patient had neurologic deficit as well.

Results: Group A was 37 patients and group B, 45 patients. Causes of injury were traffic accident (group A: 13, group B: 7), fall down from 

heights (group A: 19, group B: 32) and others. Most of the locations of vertebral fractures were at thoracolumbar junction (group A: 21, 

group B: 25). Most of the numbers of fusion levels were 3 segments (group A: 12, group B: 14) and 4 segments (group A: 9, group B: 10). 

According to Korean ODI, group A was 21.2 and group B was 20.0. Clinical results were worse with longer fusion in both groups. There 

was no surgery-related complication, but, one case in group B had additional anterior decompression.

Conclusion: Clinical result was worse and fusion was longer in continuous fracture group, while, better and shorter in discontinuous group 

without lower fracture fusion. The Authors recommend not to fuse the lower fracture in discontinuous multiple thoracolumbar and lumbar 

fractures when decompression was not necessary.
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Introduction: Recently, various synthetic cages are commonly used while performing lumbar interbody arthrodesis and one of their roles could be 

provide fusion bed through the void. As evaluating radiographic fusion status, intra-graft bone bridging is focused. Generally, extra-graft bone 

bridging can also be observed as well as intra-graft bone bridging, however, there have been no radiographic fusion criteria describing extra-graft 

bone bridging or explaining its significance. So, the purpose of this study to introduce new criteria for fusion classification, which include extra-graft 

bone bridging in assessing lumbar interbody fusion status on CT scan

Materials and Methods: The criteria consist of intra-graft bone bridging (InGBB) and extra-graft bone bridging (ExGBB). InGBB was defined as bone 

bridging located thorough void of cage. ExGBB was defined as any bone bridging outside of the cages and was evaluated at anterior, posterior, left, 

and right peripheral margins of disc space. The best one of these margins could represent the status of ExGBB in the segment. All bridging should 

be identified and coronal and sagittal CT scan simultaneously. Each bridging scores were graded as follows: 1 (No bridging at superior and inferior 

endplate), 2 (Bridging at superior or inferior endplate), 3 (Bridging at superior and inferior endplate, but clear radiolucent line in void) and 4 (Bridging 

without radiolucent line in void. According to the sum of stages of InGBB and ExGBB, they were divided into “Apparent fusion”, “Probable fusion” , 

“Probable non-fusion” and “Apparent non-fusion” groups. We prospectively collected postoperative- 1 year multi-directional CT-scan in 45 patients 

with 62 surgical levels who underwent lumbar interbody arthrodesis using two PEEK cages. Two orthopaedic surgeons participated in evaluation 

twice with time interval of 4 weeks

Results: In intra-class correlation, InGBB showed 0.925 and 0.874 in right cage and 0.978 and 0.915 in left cage. ExGBB showed 0.938 and 0.937 in 

anterior, 0.865 and 0.954 in posterior, 0.885 and 0.85 in right, and 0.745 and 0.9 in left. In inter-class correlation, the data was corrected secondly 

evaluated by each rater. The value was 0.559 in right InGBB, 0.484 in left InGBB, 0.648 in anterior ExGBB, 0.45 in posterior ExGBB, 0.494 in right 

ExGBB, and 0.508 in left ExGBB. According to one rater, each percentage of the group was 27.4% in “Apparent fusion”, 51.6% in “Probable fusion”, 

19.4% in “Probable non-fusion” and 1.6% in “Apparent non-fusion”. Somewhat differently, it was 41.9% in “apparent fusion”, 50% in “Probable 

fusion”, 8.1% in “Probable non-fusion” and 0% in “Apparent non-fusion” by the second reviewer (LDH)

Conclusion: In evaluating reliability of new fusion criteria, intra-observer reliability was quite higher than inter-observer reliability. In evaluating ExGBB, 

considered as bone remodeling sign, anterior bone bridging was relatively higher reliability than other ExGBBs
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Introduction: Both frailty and LSS are related with decreased physical functioning and inactivity in elder people. However, there has been no study 

examining the association between frailty and LSS. Therefore, the purpose of this study was to investigate the prevalence of frailty in patients with LSS 

and a propensity score-matched control group, and to analyze the association between LSS and frailty.

Materials and Methods: This study included 2 groups: 1 consisting of patients with LSS (LSS group) and the other including healthy elderly subjects 

without degenerative spinal disease (control group). Baseline sociodemographic data, variables regarding frailty assessment, and clinical outcomes 

were collected. The frailty was assessed with Fried criteria, and the participants were categorized into robust, pre-frail, and frail. Using propensity score 

matching, 142 well-matched pairs in the LSS and control groups were produced. Among all participants, risk factors for frailty were identified using 

multivariate logistic regression.

Results: Totally, 843 subjects participated (142 in LSS group and 701 in control group) in this study. After the propensity score matching (142 in each 

group), the LSS group had significantly higher prevalence of frail than the control group (P < 0.001): 59 (41.5%) participants in the LSS group were 

frail, whereas 10 (7.0%) participants in the control group were frail. Within LSS group analysis showed that participants with frailty had significantly 

higher disability and lower quality of life compared to those in a robust state. Among all participants, LSS and age were found to be significant risk 

factors for frail in multivariate logistic regression model.

Conclusion: The present study highlights a strong association between symptomatic LSS and frailty. Furthermore, symptom severity and disability 

caused by LSS are significantly related with frailty. Therefore, appropriate treatment of LSS may be a preventive and therapeutic strategy for frailty in 

patients with LSS and frailty. Likewise, early detection and appropriate treatment for frailty in patients with LSS is of paramount importance.
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Introduction: No predictive formula for lumbar or lower lumbar lordosis in old asymptomatic men was performed among the same ethnic 

background. The purpose of this study is to make simple and useful equation to achieve postoperative sagittal balance predicting ideal 

lumbar lordosis and lower lumbar lordosis in old age subjects. We predicted formula for optimum lumbar lordosis (LL) and lower lumbar 

lordosis (L-LL) with variables including pelvic incidence with stepwise regression analysis. Then we confirmed the result of the PI – LL, and 

compared that of PI – L- LL.

Materials and Methods: Standing sagittal radiographs of the whole spine including the pelvis in 150 adult male volunteers (average 

age: 64.1±6.4) without back pain, or surgery in spine or lower extremity was analyzed. Volunteers with scoliosis, spondylolisthesis, 1–3 

segmental disc space narrowing, and/or compression fractures in radiographs were excluded. The following parameters were included: C7 

Plumbline (C7 PL), Thoracic kyphosis (TK, T5 upper endplate (UEP) - T12 lower endplate (LEP)), LL (T12 LEP-S1 UEP), L-LL (L4 UEP-S1 UEP), 

pelvic parameters including PI. The values PI - LL, and PI - L-LL were calculated, and the formula using simple linear regression analysis was 

performed. A P value of

Results: The average age, height, weight, and body mass index (BMI) were 64.1 ± 6.4 years, 167.0 ± 5.5cm, 67.3 ± 9.8kg, and 24.1 ± 3.1 

respectively. The average TK was 30.0° ± 8.8°, LL was -57.5° ± 9.0°, LLL was -41.7 ± 7.0°, PI was 48.6 ± 8.6°, and sacral slope (SS) was 37.3 

± 6.8°. The formula was established as follows: PI –LL = 0.392 * PI - 27.804 (R² = 0.1709) and PI – LLL = 0.7761 * PI – 28.251 (R² = 0.4942).

Conclusion: The values of PI - LL and PI - L-LL increase as pelvic incidence increase. This result will be important references in understanding 

of normal spinal anatomy and spinal surgery. 0°, PI was 48.6 ± 8.6°, and sacral slope (SS) was 37.3 ± 6.8°. The formula was established as 

follows: PI –LL = 0.392 * PI - 27.804 (R² = 0.1709) and PI – LLL = 0.7761 * PI – 28.251 (R² = 0.4942).
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Introduction: Spinopelvic fixations involving the S2-alar-iliac (S2AI) screws and iliac screws are commonly adopted in various spinal fusion 

surgeries. In addition, there are many reports regarding the instability and fracture of two types of fixations after operation. However, 

there is little literature related to the biomechanical studies for safety assessment of bone and screw after spinopelvic fixation technique 

under extreme conditions. Hence, in the present study, the material damage on both bone and screw in spinopelvic fixation region under 

various dynamic loadings were quantitatively predicted based on computational biomechanical approach.

Materials and Methods: A three-dimensional finite element (FE) model of the spinopelvis was generated. The pedicle screw were placed 

on the L3-S1 with three different lengths of S2AI screws and iliac screws, namely, 60mm, 75mm, and 90mm, respectively. In order to 

consider the material nonlinearity and damage of both bone and screw under severe loading conditions, the Johnson-Cook viscoplastic 

model and Tsai-Wu quadratic multiaxial failure criterion are adopted during FE analysis (FEA). A various types of dynamic loadings, namely, 

uniaxial compression, flexion, extension and axil rotation were applied to the spinopelvic FE model, and the failure of bone and screw was 

predicted through the calculation results.

Results: As the screw length is increased, the probability of failure occurrence (failure index) of screw is increased in both screw types. In 

particular, the failure index of S2AI screw is significantly large under flexion with compression among others. Moreover, the failure index of 

iliac screw is much higher than that of S2AI screw under all of loading conditions. On the other hand, as the screw length is increased, the 

failure index of bone is decreased in both screw types. In addition, the failure index of bone near S2AI screw is much higher than that of 

bone near iliac screw under all of loading conditions.

Conclusion: In the present study, the safety assessment of bone and screw in two types of spinopelvic fixation was predicted through the 

computational biomechanics. Furthermore, the failure index regarding various screw types, lengths and dynamic loading conditions was 

quantitatively evaluated.
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Introduction: The aim of this study was to investigate the relationships between nerve root variations and residual symptoms after lumbar 

diskectomy. The authors also assessed the therapeutic effect of conservative treatment of nerve root variation.

Materials and Methods: We retrospectively analyzed 95 patients with residual symptoms (without recurrence of disc herniation) after they 

underwent L4-5 or L5-S1 discectomy and their postoperative MRI from March 2009 to February 2016. Variation types (enhancement, 

thickness, displacement, and perineural fibrosis) of nerve roots, incidence and presence of combined pathologies were examined through 

postoperative MRI at discectomy levels. We assessed whether the variation of nerve roots was associated with residual symptoms. In 

addition, a short-term treatment response was examined through the visual analogue scale(VAS) when conservative treatment (medication) 

was applied to the each variation of nerve root.

Results: The enhancement, displacement and perineural fibrosis of the nerve roots were not associated with the clinical symptoms, but the 

thickening of the nerve roots were associated with them. In all variations, the VAS score was improved after medication. However, there 

was no significant difference between variations. Patients with combined pathology showed a higher association with clinical symptoms 

than patients with one variation did. There was a significant difference in VAS score after medication (p < 0.05).

Conclusion: The thickening of nerve roots in patients with residual symptoms who underwent diskectomy may be associated with clinical 

symptoms. With combined variations, the response to medication would be poor.
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Introduction: We evaluated the types and prevalence of coexisting spine lesions found on whole spine T2 sagittal screening performed at 

the time of routine lumbar spine MRI and evaluated the efficacy of such screening in degenerative diseases of the lumbar spine.

Materials and Methods: We reviewed 1689 consecutive cases where whole spine T2 sagittal screening had been performed with routine 

lumbar spine MRI in patients with lumbar spinal degenerative diseases. Primary diagnoses were categorized into simple disc herniation/

degeneration or mild spondylosis and degenerative spinal stenosis. Coexisting spine lesions were documented and statistical analysis was 

performed to investigate significant differences according to sex, age, and initial diagnosis. Electronic medical records were reviewed to 

determine whether additional interventions were necessary following such findings.

Results: 481 patients had coexisting spine lesions with a M:F ratio of 178:303 and a mean age of 60.0 years. Common coexisting spine 

lesions in the cervical spine were degenerative spinal stenosis including cervical myelopathy, disc herniation/degeneration, and ligament 

ossification disease. Common coexisting spine lesions in the thoracic spine were ligament ossification disease, occult fractures, disc 

herniation/degeneration, and hemangioma. There was no difference in the prevalence of coexisting spine lesions between male and 

female patients. Older patients showed a significantly higher prevalence of coexisting spine lesions than younger patients; 15.6% in 

patients ≤40 years of age, 25.8% in patients 40 to 60 years of age, and 36.1% in patients ≥60 years of age. The primary diagnosis was not 

significantly correlated with prevalence of coexisting spine lesions. 48 of 481 patients with coexisting spine lesions warranted additional 

intervention such as epidural steroid injection, vertebroplasty/kyphoplasty, and decompression with or without fusion. Cervical myelopathy 

(11 of 15 cases) was the most common cause for cervical spine surgery and occult fracture (10 of 12 cases) was the most common cause 

for thoracic spine surgery.

Conclusion: Coexisting spine lesions were identified in 28.2% of lumbar degenerative spinal disease patients with routine whole spine T2 

sagittal screening. 48 of 481 patients required additional intervention. Considering the minimal extra time and social costs in performing 

whole spine screening, its application to routine spine MRI can be considered in evaluating lumbar spinal degenerative diseases.
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Introduction: Loss of muscle mass and muscle weakness with aging have been documented in many studies. These changes can affect physical 

function, balance and falls in seniors. Because of annoying chronic back pain, leg pain and claudication, patients with lumbar spinal stenosis, 

mostly elderly, also have lower physical functional status. Consequently, it might cause vicious circle of muscle weakness. However, relationship 

is not clear between lower physical activity, sarcopenia and functional status in lumbar spinal stenosis.

Materials and Methods: Prospective, cohort study was performed. One group was a spinal stenosis group consisting of female patients over 

50 years old were enrolled, who were planning spine surgery because of spinal stenosis(n=57). The other group was a control group consisting 

of female patients over 50 years old with only lower back pain(n=104). Their anthropometric data such as BMI, waist circumference and body 

fat percentage were collected. We measured the level of physical activity using Global Physical Activity Questionnaire(GPAQ) and calculated 

metabolic equivalents(MET). Muscle mass was analyzed using bio-impedance equipment. For evaluating muscle strength, hand grip strength 

and core muscle strength were measured. Also, we performed timed-up-and-go test(TUGT), sit to stand test and one leg stand test to check 

physical performance. Oswestry disability index(ODI) survey and Eq5D were investigated for evaluation of physical functional status. The core 

muscle strength was measured by using pressure gauge (Chattanooga Stabilizer Pressure Biofeedback, USA). It was placed behind lumbar area 

in a supine position and the maximal pressure was measured when the patients extend their trunk until the lumbar lordosis become flat on the 

floor.

Results: The level of physical activity was 8.3±16.2MET/hr/week in spinal stenosis group and 16.2±17.MET/hr/week in control group. (p=0.007). 

There was no difference in muscle mass measured using bio-impedance analysis(p=0.104). The hand grip strength didn’t show differences 

between two groups. However, the core muscle strength was significantly lower in spinal stenosis group than in control group(p=0.018). 

The level of physical activity showed good correlation with core muscle strength(r=0.233, p=0.005) and all of physical performance tests. 

Furthermore, in multiple regression analysis, core muscle strength showed strong correlation with both ODI(p=0.001) and Eq5D(p=0.001)

Conclusion: The core muscle strength has been spotlighted as one of the important factors influencing not only sports-related activities but 

also daily-living activities, even in elderly people. In this present study, the decline of physical activity level in patients with spinal stenosis was as 

half as the level of control group and correlated with weakness of core muscle strength. The core muscle strength significantly associated with 

functional disability measured by ODI% scores and Eq5D. With thoracolumbar spine, the core muscle is the key support structure keeping the 

body stand upright and balanced. Therefore, core muscle strengthening is necessary for better physical function in spinal stenosis patients
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Introduction: Giant spinal schwannomas are defined as those that extend over more than two vertebral levels, those that have an extraspinal 

extension of more than 2.5 cm, and those lesions that erode the vertebral bodies and extend posteriorly and laterally into the myofascial 

planes. Surgical management of these conditions is often challenging due to its invasiveness and compressive effect on adjacent neurovascular 

structures. The objective of this study was to review clinical outcomes following resection of giant spinal schwannomas.

Materials and Methods: The authors conducted a retrospective review of 15 patients with giant spinal schwannomas, surgically treated at 

department of orthopedic surgery, Seoul National University Hospital, between January 2003 and March 2016.

Results: Tumor size ranged from 2.5 cm to 23.3 cm with a median size of 5.3 cm. There were 6 females (40%) and 9 males (60%), and the 

median age was 41 years old (range 16–69 years old). The median follow-up duration was 48 months (range 12 ~ 141 months). Six (40%) of 

the lesions were located in the lumbar region, four (26.7%) in the thoracic region, three (20%) in the sacral regions, and two (13.3%) in the 

cervical region. Classification according to Sridhar, 8 patients had type V (giant invasive tumors), 3 had type IVb (giant dumbbell type) and 4 

had giant paraspinal type. Seven patients (46.7%) required fusion surgery with implant fixation. Gross total resection (GTR) was done in 14 

patients and subtotal resection was done in one patient, whom had tumor on sacral region. After GTR, no tumor recurrence was found. One 

patients (6.7%), who experienced recurrence on follow up after subtotal resection, did not require further surgery due to mild symptoms. 

Other complications such as surgical site infection or cerebrospinal fluid leakage were not observed.

Conclusion: Giant spinal schwannomas are predominantly benign and slow growing, and total resection is the treatment of choice 

for symptomatic or growing tumors. Resection of the tumor with minimal neurologic injury is important for good surgical outcome. 
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Introduction: To compare postoperative narcotic consumption and pain scores between multimodal analgesia (MMA) and 

patientcontrolled analgesia (PCA) following 1 or 2 level lumbar fusion.

Materials and Methods: Patients undergoing 1 or 2 level lumbar fusion followed by either MMA or PCA at our spine center were compared 

in terms of inpatient pain scores, amounts & rates of narcotic consumption, rates of opioid induced side effect (nausea, vomiting, ileus, 

constipation, urinary retention) during the hospital day. And the cost of two group until POD3 was also investigated.

Results: 70 patients met inclusion criteria. Of these, 23 (32.9%) received MMA and 47 (67.1%) received PCA. Baseline demographic and 

comorbidity was similar between two groups. There were no differences in Numeric Rating Scale pain score, amounts & rates of narcotic 

consumption, rates of opioid induced side effect between two groups.(p>0.05 for each) However, the cost of the PCA protocol is 8 times 

that of the multimodal protocol. The cost of the PCA protocol is 150,790 won, and the cost of the multimodal protocol is 19,040 won

Conclusion: These findings suggest that, MMA and PCA resulted in similar analgesia and narcotic consumption and side effect for patients 

during the inpatient stay following 1 or 2 level lumbar fusion. Therefore, If the effects are similar between the two cohorts, the multimodal 

protocol can be beneficial in terms of cost.
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Introduction: The incidence of cardiovascular and neurovascular diseases of elderly population has been increased. As the average age of 

spinal surgery patients is increasing, it has become more popular to take antiplatelet drugs. There has been a great concern on the adverse 

effects of antiplatelet drugs on a spine surgery. To our knowledge, though there have been many studies on the above subject, their 

results were conflicting. We wanted to verify the consequences of those drugs on a spine surgery in terms of intraoperative bleeding and 

postoperative spinal epidural hematoma complication.

Materials and Methods: Those who underwent posterior thoracolumbar decompression and instrumentation by the senior author during 

2016 were reviewed. One hundred thirty-four cases who underwent MRI at postop 7days were selected out of total 249 cases. They were 

divided into two groups, antiplatelet drug taker (ADK) and antiplatelet drug non-taker (ADNK). For the homogenous stratified sampling, 

less than 65years old female cases were excluded from ADNK. Finally, 100 cases, 21 ADK and 79 ADNK were included. The homogeneity 

between the two groups were investigated on demography, surgical and coagulation related factors. First, the amount of bleeding per 10 

minutes was compared. Second, the cauda equina compression by epidural hematoma was measured by the cross-section area of thecal 

sac in maximal compression site by epidural hematoma in T2 MR axial image at day 7 and compared between the two groups.

Results: Both groups had homogeneity on age, sex as demographic factors and on number of fusion segments, operation time, whether 

virgin or revision operation as surgical factors and on number of platelets, prothrombin time, activated partial thromboplastin time, 

platelet function analysis (EPI) as coagulation related factors. Intraoperative bleeding per 10min was 43.5+/-12.7ml in ADK and 43.8+/-

9.8ml in ADNK. There was no significant difference between the two groups (P=0.905). The cross-section area of thecal sac at maximal 

compression site by epidural hematoma was 132.5+/-51.9mm2 and 123.2+/- 50.4mm2 respectively and there was no significant difference 

between the two groups (P=0.459).

Conclusion: Antiplatelet medication did not increase intraoperative bleeding and postoperative spinal epidural hematoma complication. 

Therefore, it would be safer to perform spinal surgeries with taking antiplatelet drugs in patients who are expected to develop 

cardiovascular and neurovascular complications.
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Introduction: Blood loss is an exceedingly common complication of spine surgery, and Cell Saver intraoperative cell salvage has been used 

to decrease reliance on allogeneic blood transfusions for blood volume replacement. Cell-saver use has been advocated to further reduce 

the need for transfusion, but recent reports have called its efficacy into question.

Materials and Methods: Between October 2013 and December 2016, 118 consecutive patients underwent revision spinal surgery and 

long level lumbar laminectomy and fusion(≥3 levels) to treat degenerative lumbar spinal stenosis. Forty-four of these patients had cell 

saver used during their procedures, whereas 74 did not. Operative blood loss, autologous and allogenic blood transfusions, postoperative 

hemoglobin, postoperative hematocrit, and patient factors were retrospectively analyzed.

Results: Intraoperative cell salvage transfusion volume of the cell save group was average 490mL. Use of Cell Saver correlated with 

increased age (65.6 vs. 69.3), longer level spinal fusion surgery (3.1 vs. 3.9). A significant increase in the volume of allogenic blood 

transfusions was found in the cell saver group (527mL vs. 835mL). The cell saver group also had a significantly increased blood loss 

compared with the non cell saver group (1260mL vs. 1907mL). The cell saver group had significant high postoperative 1day hemoglobin 

level compared with the non cell saver group (11.2 vs. 10.5). There was no significant difference in the rate of postoperative infection and 

transfusion-related complication between cell saver and non cell saver group.

Conclusion: Cell saver usage tends to correlate with older age and longer level surgery. Use of autologous cell saver transfusion did not 

reduce the requirement for intraoperative or postoperative allogeneic blood transfusion in multilevel degenerative lumbar spinal stenosis 

surgery. Infection and transfusion related complication was not increased with cell saver usage.
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Introduction: Sacroiliac joint (SIJ) fusion has been pioneered for patients with unremitting SIJ pain in some countries. However, techniques 

have not been standardized in various grades of sacral dysplasia. This study evaluated the technical adequacy of SIJ fusion with lateral 

trans-articular approach when considering the sacral dysplasia.

Materials and Methods: CT images of pelvic girdle from 44 human cadavers (54.1±9.6 years) were selected. One side of 3D model 

of sacrum was reformatted into the lateral plain radiograph after marking the sacral-sided SIJ. An axial image to cross the proximal 

endplate of S1 with consecutive axial images were made to the sacral end. Sacrums with less than 50% SIJ support for S1 were classified 

as dysplastic (DYS) and others were as non-dysplastic (NDS). Proximal (PS) and distal virtual screws (DS) with 10-mm diameter were 

introduced onto the iliac bone to the SIJ with 5-mm safety margin on lateral image. The middle screw (MS) was introduced onto the 

center between two screws. After insertion, each screw was advanced on a corresponding axial image with 5-mm safety margin to the 

canal or foramen with the trajectory vertical to the sagittal plane. Entry points of screws to the proximal endplates of S1 or S2 and to the 

anterior body and screw length to the targeted end or the violating point were measured. Trans-articular fixation (TAF) was determined in 

percentage. Parameters in different types of sacral dysplasia and screw were compared statistically.

Results: Twenty-six of NDS and 18 of DYS were included. Entry points of PS, MS and DS were significantly more proximal and anterior in 

NDS than in DYS. Available length of PS (NDS, 44.4+/-6.8 mm; DYS, 45.5+/-6.8 mm) were not significantly different between two types 

of sacrum, but MS and DS were significantly longer in DYS (MS, 33.9+/-3.8 mm; DS, 38.2+/-3.5 mm) than in NDS (MS, 29.8+/-2.9 mm, P 

<0.001; DS, 33.8+/-5.7 mm, P =0.006). TAF was significantly higher in PS than in others in both sacrum types and was higher in NDS than 

in DYS.

Conclusion: Although the entry points of three screws on lateral image are placed more distally and posteriorly, longer screws are available 

in DYS than in NDS. However, the current guideline makes the lower rate of trans-articular fixation especially in MS and DS and in DYS. 

To have a secure and safe SIJ fusion with lateral trans-articular approach, the surgeon should understand the anatomic variation of sacral 

dysplasia and 3D orientation of sacral canal and foramen.
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Introduction: Diffuse idiopathic skeletal hyperostosis (DISH), also known as Forestier’s disease is characterized by the ossification of the 

enthuses. The diagnosis was based on chest or whole spine lateral plane film. Recently the diagnosis by using chest CT or thoracolumbar 

CT has been reported and diagnosis by these films has been reported more reliable. The purposes of this study were to investigate the 

prevalence of DISH, and evaluate the relationships between the OPLL or OYL and DISH by using whole spine CT.

Materials and Methods: Whole spine CTs of 16 year-old patients and over who were examined at our institution from February 2011 to 

December 2016 were used for investigation. The diagnosis of DISH was done according to the Resnick’s criteria. Cases of spinal traumatic 

fracture, tumor, ankylosing spondylitis and operation were excluded. The prevalence at each decades and location of DISH were evaluated. 

The prevalence of OPLL or OYL at DISH patients was investigated.

Results: Overall incidence of DISH was 24.4% (40 of 164 cases). There was no DISH below fourth decade. The percentile incidences of 

DISH in fifth, sixth, seventh, eighth and ninth decade was 20% (4 of 20 cases), 32.3% (10 of 31 cases), 40% (10 of 25 cases), 34.5% (10 

of 29 cases) and 27.3% (6 of 22 cases), respectively. Strong positive correlation between decade and incidence of DISH was noted (r=0.853, 

p=0.007). DISH patients had more Ossification of Yellow Ligament (OYL) (22.5%) and Ossification of posterior longitudinal ligament (OPLL) 

(37.5%). Most common location of DISH was middle (90%) and lower (87.5%) thoracic spine. There was 1 case of DISH which involve at 

only cervical spine.

Conclusion: The incidence of DISH diagnosed by using CT is higher than expected. Whole spine CT is valuable modality to evaluate the 

location of DISH including cervical and lumbar spine and coincidence rate of OYL and OPLL.
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Introduction: This study was performed to investigate the factors contributing to the level of knee pain in nationally representative 

noninstitutionalized women aged 50 years or older by controlling important confounding factors.

Materials and Methods: Women aged 50 years or older were selected and included in the data analyses from the Korea National Health 

and Nutrition Examination Survey (2010 to 2013). Those with malignant diseases and those who were using osteoarthritis medication 

were excluded. Significant factors contributing to the level of knee pain were analyzed using multivariate regression analysis.

Results: 5148 women (average age, 62.9 years [SD, 9.3 years]) were included. For women without knee osteoarthritis, level of hip pain 

(p<0.001), presence of back pain (p<0.001), age (p<0.001), and BMI (p<0.001) were found to be significant factors contributing to the level 

of knee pain. For women with knee osteoarthritis, the radiographic grade of knee osteoarthritis (p<0.001), presence of back pain (p<0.001), 

level of hip pain (p<0.001), presence of depressive symptoms (p<0.001), and BMI (p=0.026) were factors that significantly contributed to 

the level of knee pain.

Conclusion: Women without knee osteoarthritis tended to report increasing knee pain in accordance with increasing age. BMI is 

considered to be a significant controllable factor in knee pain in women regardless of the presence of radiographic knee osteoarthritis. The 

study results provide a basis for the recent use of antidepressant medication for patients with knee osteoarthritis. Attention needs to be 

focused on concomitant musculoskeletal problems such as lumbar spinal and hip diseases in women with knee pain.
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Introduction: Treatment of patellar instability is based on the identified anatomical abnormalities of lower extremity including 

patellofemoral joint. However, it has been reported that there is a problem in the accuracy and reproducibility of each measurement of 

knee joints. We evaluated whether there are any differences of educated observers and training residents.

Materials and Methods: Using the computed tomography and plain film, the reported patellofemoal indices were measured in 23 knees 

without patellofemoral instability and 23 knees with patellofemoral instability. The measured indices were Blackburne-Peel ratio(BPR), 

Caton-Deschamps ratio(CDR), Modified Insall-Salvati ratio(MISR), Dejour classification(DC), sulcus angle(SA), congruence angle(CA), 

Wiberg classification(WC), patellar tilting angle(PTA), tibial tuberosity-trochlear groove distance(TT-TG), and trochlear depth(TD). Two 

orthopedic surgeons and 2 residents measured the patellofemoral indices respectively, and repeated twice. Bland–Altman analyses were 

adopted to assess intraosbsever and interobserver reliability.

Results: Intraobserver’s reliability of CA, PTA, and TT-TG was very good in all knees and the other results varied from good to poor. 

Interobserver’s reliability of BPR, CDR, MISR was very good in unstable knees and TT-TG was very good in normal joints only. TT-TG in the 

unstable joints had low interobserver reliability because of the inconsistency between surgeons and training residents.

Conclusion: Tibial tuberosity-trochlear groove distance, which is the standard of tibial tuberosity transfer operation, should be used with 

caution in determining the treatment method, because this showed poor interobserver’s reliability in abnormal knee joints.
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Introduction: The tibial tubercle-trochlea groove (TT-TG) distance is an important parameter to the determination of patella femoral 

malalignment. The differences in TT-TG distance measurement results between conventional computed tomography (CCT) and magnetic 

resonance imaging (MRI) suggest that a newly developed 3 dimensional (3D) CT imaging modality has the potential to improve the 

accuracy of TT-TG measurement. Purpose is to compare the accuracies and reliabilities of TT-TG distance measurement between CCT and 

3D CT.

Materials and Methods: Patients who had undergone surgery for patellar instability between March 2010 and June 2016 (n = 37 knees 

of 35 patients) were enrolled. For the matched control group, patients who had acute anterior cruciate ligament (ACL) injury (< 4 weeks 

previously; n=30) were recruited. For all of the patients, a preoperative CT scan had been obtained. Two raters independently measured 

the TT-TG distances. The intra- and inter-rater CCT and 3D CT measurement reliabilities according to intra-class correlation coefficient (ICCs) 

and Bland-Altman plots were determined.

Results: With respect to the trochlear dysplasia group, the intra-rater ICC values showed excellent agreement between the CCT and 3D CT 

measurements. However, the inter-rater ICC values showed only fair-to-good agreement for CCT, with excellent agreement once again for 

3D CT. With regard to the control group, the inter-rater ICC values showed excellent agreement for both measurement protocols.

Conclusion: CCT has been considered the gold standard imaging protocol for TT-TG distance measurement. However, in trochlear dysplasia 

patients, the exact reference point is difficult to define. 3D CT imaging is technically easier more accurate for patellar instability patients 

with bony abnormality.

Acknowledgment: In case of abnormal femoral condylar morphology 3D CT accurately represents trochlear groove geometry, thereby 

giving more reliable TT-TG distance measurement.
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Introduction: To describe the clinical, arthroscopic, and MRI findings of knees with anomalous insertion of the anterior horn of the medial 

meniscus into the intercondylar notch via an anteromedial meniscofemoral ligament (AMMFL).

Materials and Methods: We retrospectively reviewed 2503 arthroscopic knee surgeries performed from July 2003 to October 2016 to 

identify knees with the AMMFL variant of anterior horn attachment with insertion at the intercondylar notch. Medical records, arthroscopic 

photographs, and MR images of identified cases were analyzed. Meniscus width and extrusion were measured on MR images. A 1-sample 

t-test and Wilcoxon’s text were used for statistical analysis.

Results: Among 2503 knees, 13 (0.52%) had an AMMFL with insertion at the intercondylar notch and were included in analysis. All 

AMMFL cases were diagnosed incidentally during arthroscopy. Knee pain characteristics were related to surgical pathology; not all patients 

had anterior knee pain. Arthroscopic examination revealed the AMMFL as a band-like structure covering the anterior ACL. The medial 

meniscus was significantly larger than reference values in 8 cases (61.5%); 3 (23.1%) had incomplete discoid meniscus. Twelve knees 

(92.3%) had meniscus tears. On MRI, AMMFL appeared as a low-signal linear structure arising at the free edge of the anterior horn and 

coursing superiorly along the anterior ACL. The mean medial meniscus width was greater than reference values at the mid-body (P = 0.030), 

anterior horn (P = 0.007), and posterior horn (P = 0.007). One knee had medial meniscus extrusion.

Conclusion: : AMMFL was very rare in this study and was not detected on preoperative MRI. Anterior knee pain was not consistently 

present and significant meniscal extrusion was rare. The medial meniscus was generally larger than normal in knees with AMMFL; discoid 

meniscus was often present. This finding may be related to meniscus hypermobility, which raises the risk of meniscal tears.
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Introduction: Platelet rich plasma (PRP) has gained popularity as a promising cell source for regenerative medicine for a long time, but the 

efficacy of PRP has been found to vary. In addition, the distribution of growth factors and catabolic cytokines in PRP in osteoarthritis has 

not been investigated. To investigate the distribution of growth factors and catabolic cytokines in PRP in patients with osteoarthritis and 

to determine the relationship of concentration of growth factors and catabolic cytokines with the cellular composition of PRP and patient 

demographics.

Materials and Methods: Platelet rich plasma was obtained from 105 participants with knee osteoarthritis using a commercial system 

(Biomet, GPS III). The levels of platelet-derived growth factor (PDGF), transforming growth factor (TGF), vascular endothelial growth factor 

(VEGF), epidermal growth factor (EGF), fibroblast growth factor (FGF), insulin-like growth factor (IGF), interleukin-1 (IL-1), interleukin-1 

receptor antagonist (IL-1ra) and metalloproteinase-13 (MMP-13) were measured with an enzyme-linked immunosorbent assay (ELISA). 

Results: Growth factors showed variable concentrations (PDGF-AA: 1651.9±881.9 pg/ml, PDGF-BB: 3801.6±2109.2 pg/ml, PDGF-AB: 

10712.5±5678.6 pg/ml, TGF-β1: 10821.0±5167.3 pg/ml, VEGF: 204.3±221.0 pg/ml, EGF: 131.6±91.8 pg/ml, FGF-b: 20.4±23.9 pg/ml, IGF-

1: 59181.4±17054.2 pg/ml). Catabolic cytokines and the antagonist showed a relatively low variation in concentration (IL-1β:0.14±0.12 pg/

ml, MMP-13: 15.5±23.7 pg/ml, IL-1ra: 232.4±126.9 pg/ml). FGF-b showed the highest variation, followed by IL-1β and MMP-13. Significant 

correlations were found between leukocytes and EGF (r=0.211, p=0.031), leukocytes and VEGF (r=0.195, p=0.046), leukocytes and IL-1ra 

(r=0.305, p=0.002), platelets and PDGF-BB (r=0.270, p=0.005), platelets and PDGF-AB (r=0.231, p=0.018), platelets and VEGF (r=0.200, 

p=0.041), and platelets and IL-1β (r=-0.220, p=0.025).

Conclusion: Concentration of growth factors and catabolic cytokines in osteoarthritis showed a large variation, and platelet concentrationin 

PRP showed a positive correlation with anabolic signaling and a negative correlation with catabolic signaling. The variability of growth 

factors and catabolic cytokines in platelet rich plasma in osteoarthritis and their relationship with platelet concentration should be taken 

into consideration during clinical application.

Acknowledgment: None

Keywords: Osteoarthritis, Platelet rich plasma, Growth factor, Catabolic cytokine, Variability



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

56

 Presentation No. 94  

Title: Analysis of variation of mechanical tibiofemoral alignment in full-limb radiography according to the lower limb rotation

Authors: Hyung Joon CHO1 , Jung Dong SUH1 , Kuen Tak SUH1

Presenter: Hyung Joon CHO Corresponding Author: Hyung Joon CHO Field: Knee

Affiliation: 1. PUSAN NATIONAL UNIVERSITY YANGSAN HOSPITAL { Orthopaedic }  

Introduction: Measurement of mechanical tibiofemoral angle (mechanical TFA) on full-limb radiographs is a standard for assessing coronal 

alignment of the knee. However, the measured mechanical TFA on full-limb radiography may commit an error due to the inadequate 

position of lower limb or anatomical deformity of lower limb. The purpose of this study is to estimate the variation of mechanical TFA 

in full-limb radiographs according to the rotation of the lower limb and to identify anatomical features responsible for the variation of 

mechanical TFA according the lower limb rotation.

Materials and Methods: We enrolled the 102 subjects who will be scheduled to total knee replacement arthroplasty in our hospital. 

Radiographic evaluations were carried out using full-limb anteroposteior radiographs in different 2 positions: feet straight ahead and feet 

externally rotated 15°. We measured the mechanical TFA from each position, and analyzed the differences according to the lower limb 

rotation. Regression analyses were performed to determine associations between geometrical characteristics of lower extremities, such 

as flexion contractures of knee joints, and bowing of femur and tibia, and the differences of mechanical TFA according to the lower limb 

rotation.

Results: Compared with the position with no foot rotation, external foot rotation produced greater measured varus alignment (mean 

differences: - 2.2 °, range: 3.7 ~ -8.9°). Flexion contracture of knee joints and anterior femoral bowing were found to be the major 

contributors to divergences of mechanical TFA according to the lower limb rotation.

Conclusion: We found that external rotation of lower limb could show more varus alignment compared to the neutral foot position, when 

measuring lower limb alignment from full-limb radiographs. These differences in the measurement of mechanical TFA at the different 

lower limb rotation could be increased in cases with flexion contracture of knee joints and anterior femoral bowing.
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Introduction: Some children with severe Legg-Calvè-Perthes disease present late in the transitional stage (late fragmentation to early 

reossification stage), with an already collapsed and deformed femoral head. Triple innominate osteotomy (TIO) and shelf acetabuloplasty 

(SA) have been selectively performed as containment surgery for hips with ‘reducible subluxation’ presented in the transitional stage. The 

purpose of this study was to assess hip remodeling after TIO in comparison with SA for hips with ‘reducible subluxation’.

Materials and Methods: Twenty hips treated with TIO and 18 hips treated with SA, which were followed more than 2 years were subjected 

to the study. Thirteen hips were in Joseph stage IIb and 7 in stage IIIa in TIO group, whereas 11 hips were in stage IIb and 7 in stage IIIa 

in SA group. The mean age at surgery was 7.8 years (5.1 to 10.8) in TIO group and 8.8 years (7.1 to 10.3) in SA group (p >0.05). The 

mean duration of follow-up was 5.1 ±1.7 years in TIO group and 9.1 ± 3.0 years in SA group. Various radiological parameters determining 

remodeling of the acetabulum and femoral head were compared.

Results: One hip was lateral pillar B/C border and 19 C in TIO group, and 1 hip was B, 5 B/C border, and 12 C in SA group (p=0.046). 

Preoperatively, head sphericity index, Sharp angle, Tőnnis angle, center-edge angle, and center-head distance discrepancy (CHDD) were 

not significantly different between the groups. At the latest follow-up, there were 5 Stulberg class II, 13 class III, and 2 class IV in TIO 

group, whereas there were 5 class II, 9 class III, and 4 class IV in SA group. Mose sphericity index was 3.5 ± 1.7mm in TIO group but 4.8 

± 1.9mm in SA group (p=0.033). Sharp angle and Tőnnis angle were significantly smaller with  larger center-edge angle in TIO group. On 

preoperative arthrogram, epiphyseal extrusion index was more severe in TIO group (0.42 ± 0.05) compared to SA group (0.38 ± 0.05) 

(p=0.019). However, it showed better improvement in TIO group (0.17 ± 0.06) compared to SA group (0.28 ±0.09) (p <0.001). Head 

sphericity index, sphericity deviation score, extent of head enlargement, articulo-trochanteric distance, alpha angle, and CHDD were not 

significantly different.

Conclusion: TIO provides better hip remodeling compared to SA for hips presented in the transitional stage.
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Introduction: The limbus is a pathological lesion that forms in developmental dysplasia of hip (DDH) and is regarded as a potential block 

to concentric reduction in children. The various classifications for types of limbus on arthrogram had been proposed, but it has limitations 

because they are 2 dimensional representation of 3 dimensional structure focusing on the superior part of the limbus. The purpose of this 

study was to fully investigate the shape of the limbus by assessing findings of arthroscopy, arthrography, and magnetic resonance imaging 

(MRI).

Materials and Methods: Twelve patients who underwent arthroscopic-assisted reduction for DDH were retrospectively reviewed. The 

mean age at the time of operation was 10.2 months (range, 3–31 months). The shape of the limbus on arthrogram was classified according 

to the Miyake classification in AP view taken before reduction in neutral position, after closed reduction, and after arthroscopicassisted 

reduction. The images of the limbus on arthrogram, arthroscopy and postoperative MRI were analyzed.

Results: The shape of superior limbus on arthrogram, which was inverted in 10 hips and everted in 2 hips in neutral position, changed to 

be blockade in 2, inverted in 2, intermediate in 4, everted in 2 after attempted closed reduction. After arthroscopic assisted reduction, 

their shape was transformed to everted in 7 and normal in 5 on arthrogram. On arthroscopy, labrum before reduction in all cases was 

represented as a ring-structure of whitish cartilage -like appearance with blunted edge of variable degree, and did not show to be inverted 

or everted. The limbus was difficult to be differentiated from acetabular cartilage. Fine blood-vessel frequently appeared on the limbus 

and acetabular floor cartilage. On postoperative MRI , in 10 of 12 superior labrum showed hypertrophied or globular compressed by 

the femoral head with intermediate or mixed MRI signal, and blunted edges. Acetabular cartilage recesses, which was represented as 

a concave recess behind the limbus at the junction with acetabular floor in arthoscopy, was noted. The remaining 2 had hypertrophied 

superior labrum with sharp edges. On the transverse plane MRI, the posterior labrum in all hips showed sharp margins with low MRI signal. 

However residual subluxation was observed in seven of 12 hips with interposed anteroinferior labrum

Conclusion: Limbus of all patients in this study were a ring-structure with blunted edge of variable degree, and did not show to be inverted 

or everted. The shape of superior limbus on arthrogram were shown differently by mechanical effect of the femoral head and its elastic 

structural property. In postoperative MRI, superior, posterior and anterior limbus showed different MRI signal and mechanical effect of 

femoral head. Anteroinferior limbus was an obstacle preventing concentric reduction.
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Introduction: Bernese periacetabular osteotomy is a widely used procedure in the management of hip dysplasia. However, in general, the 

incongruous hip joint is not indicated for Bernese periacetabular osteotomy. We report the clinical and radiological outcomes of cases 

where the Bernese periacetabular osteotomy was performed on incongruous hip joints associated with various hip disorders.

Materials and Methods: Ten dysplastic hips in 8 patients (6 unilateral, 2 bilateral; mean age at the time of surgery 18.4 years) with 

incongruous joints were treated using Bernese periacetabular osteotomy : 4 with developmental dysplasia of hip, 3 with Legg-Calvé-

Perthes disease, and 1 with epiphyseal dysplasia. In patients with dysplastic femoral heads, combined femoral procedures (such as varus/

valgus femoral osteotomy) were performed simultaneously. Clinical results were evaluated using a Modified Harris Hip Score(MHHS) and 

the Non-Arthritic Hip Score(NAHS). Radiologic results were evaluated using acetabular angle(AA), center edge angle(CEA) and head 

coverage(HC). To compare clinical and radiologic result before and after surgery, we used a Wilcoxon signed-rank test. Values of p < 0.05 

were considered statistically significant. All data analyses were performed using SPSS version 24 software.

Results: Post-operative functional hip scores showed a statistically significant improvement compared to their pre-operative values 

(p<0.05). Mean MHHS improved from 64.7 points to 86.1, and NAHS improved from 67.9 points to mean 91.1. Radiographic parameters 

all improved towards normal, which means statistically significance (p<0.05): mean AA improved from 51.5º to 37.1º, mean CEA improved 

from 2.9º to 24.7º and mean HC improved from 49.1% to 78.2%. Significant complications such as nonunion or infection were not noted 

at the latest follow-up.

Conclusion: Bernese periacetabular osteotomy is of considerable value in hip preservation, even for the incongruous hip joint.
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Introduction: The purpose of this study was to compare the radiological and clinical results of single screw fixation with the results of 

valgus flexion femoral osteotomy, for moderate and severe slipped capital femoral epiphysis.

Materials and Methods: From 2006 to 2016, we treated 30 patients with moderate and severe slipped capital femoral epiphysis. Severity 

of slip was evaluated by the Southwick Angle Classification. Patients were divided into 2 groups according to their surgical treatment: 

Group A received single screw pinning and had a mean angular-slip angle of 42°(32-57). Closed reduction was not fulfilled in group A; 

Group B received single screw fixation plus valgus-flexion femoral osteotomy, and had a mean angular-slip angle of 56°(42-65). Mean 

valgus correction was 19°(16-32) and the mean flexion correction was 23°(15-36). Mean age at the time of surgery was 11.2 years. We 

evaluated AP and frog-leg lateral radiographs taken pre- and postoperatively and at the last follow up. The Hip range of motion (ROM) 

and the Harris hip scores were also evaluated at the last follow up. Mann-Whitney U test were used to compare clinical results between 

the Group A and the Group B. To compare values of clinical results before and after surgery, we used a Wilcoxon signed-rank test. Values 

of p < 0.05 were considered statistically significant. All data analyses were performed using SPSS version 24 software.

Results: The radiological and clinical results were satisfactory in both groups A and B, but 4 patients in group A had impingement and a 

limitation of ROM (flexion and abduction) at the last follow up. The range of internal rotation was decreased in the group A with a higher 

incidence of out-toeing gait.(p<0.05) Mean Harris hip score at the last follow up was 92.3 in group A and 96.5 in group B.

Conclusion: To optimize radiological and clinical results of surgery for moderate and severe slipped capital femoral epiphysis, we prefer the 

valgus flexion femoral osteotomy rather than single screw fixation.
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Introduction: Most fractures of the forearm in chindren are treated nonoperatively with closed reduction and casting. However, operative 

treatment is needed such as failure of closed reduction, open fractures and unstable fractures. The aim of this study is to analyse the result 

of unstable diaphyseal forearm fractures in children treated with elastic stable intramedullary nailing (ESIN).

Materials and Methods: Between 2005 and 2016 twenty one children (mean age, 9.1 year) with minimum 1 year follow-up (mean 19 

months) were enrolled at our institution retrospectively. Operative indication was an unacceptable angulation, unstable or displaced 

fracture after casting. Both bone fractures were in 18 cases, radius only in 2 and ulna only in one. Elastic nail size was 2.5mm or 3mm 

depending on the intramedullary canal size. 17 cases were reduced closed, followed by nailing, while 4 fractures required open reduction 

of either one bone or both bones prior to nailing. Radiologic outcome was assessed by union time and bony alignment, and clinical 

outcome was done by range of motion and complication.

Results: Bony union of all fractures was achived by an average of 8.4 weeks. Range of motion was not restricted in all cases at latest 

follow-up. Three patients experienced complications by nail end irritation. Each case was EPL (extensor pollicis longus) rupture, superficial 

infection, and skin irritation. There was no refacture or malunion.

Conclusion: Our study suggests that ESIN osteosynthesis for pediatric diaphyseal forearm fractures shows satisfactory results and few 

complications. Careful management of nail end is necessary to prevent complication.
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Introduction: Missed Monteggia fractures present substantial reconstructive and functional challenges to surgeons and patients 

necessitating thorough radiographic evaluation to identify radial head subluxation or dislocation. The lateral humeral line (LHL) has been 

recently recommended as an adjunct to the radiocapitellar line (RCL) in evaluating the radiocapitellar (RC) alignment on anteroposterior (AP) 

radiographs of skeletally immature elbows. The RC alignment is considered to be wellmaintained when the LHL lies laterally of the radial 

neck and the RCL intersects the capitellum. The purpose of this study was to investigate the accuracy of LHL and RCL in the evaluation of 

pediatric RC alignment.

Materials and Methods: Of 51 patients who underwent surgical treatment for fractures of the proximal or diaphyseal ulna or of the 

olecranon between January 2005 and December 2016, those 25 patients with Montteggia Bado III fractures confirmed by intraoperative 

arthrography were selected. The LHL and RCL on the elbow AP radiograph were measured and compared with intraoperative arthrography 

findings.

Results: On AP radiographs, the LHL passed laterally of the radial neck in 9 of 25 patients (36%). The RCL intersected the capitellum in 8 of 

25 patients (32%).

Conclusion: Compared with arthrography, LHL and RCL were not accurate in determining RC alignment. The limitations of LHL and RCL on 

AP radiographs should be taken into consideration in planning management of ulnar or olecranon fractures.

Acknowledgment: no

 Presentation No.101  

Title: Ultrasound for the diagnosis and treatment of an atypical pulled elbow

Authors: Woo Young JANG1 , Seul Gi KIM1 , Soon Hyuck LEE1

Presenter: Seul Gi KIM Corresponding Author: Soon Hyuck LEE Field: Paediatrics

Affiliation: 1. KOREA UNIVERSITY ANAM HOSPITAL { Orthopaedic }  

Introduction: Ultrasound (US) is proposed as a reliable armamentarium to illustrate several characteristic findings of a pulled elbow. The 

purpose of this study was to determine the usefulness of US findings in the diagnosis and treatment of an atypical pulled elbow.

Materials and Methods: We retrospectively reviewed the medical records and images of 19 (12 males) consecutive patients who had a 

pulled elbow and who presented with an atypical history or failed reduction between April 2015 and February 2017. The mean age at 

presentation was 4.6 years (range, 1.3 to 8.6 years). Of the 19 elbows, 12 were left elbows. The incidence of characteristic US findings, 

pre- and post- reduction, was investigated.

Results: The incidences of characteristic US findings before reduction were as follows: an entrapped supinator (100%), absent annular 

ligament (uncovered cartilage sign, 74%), coronoid and olecranon fossa effusion (100%), and a deep synovial fringe (63%). After 

reduction, the characteristic US findings included a disentangled and swollen supinator (100%), restored annular ligament (100%), 

subsupinator effusion (58%), and a retrieved synovial fringe (58%).

Conclusion: Ultrasonography can be useful for detecting an atypical pulled elbow and it can also be useful for evaluating adequate 

reduction in children.
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Introduction: Supracondylar humeral fractures are the most common elbow fractures in children accounting for about 3 % of all 

pediatricfractures. There is a certain group of medial oblique high supracondylar fracture which is extremely unstable and hard to reduce. 

The aim of this study was to evaluate the prevalence and the treatment outcome after closed reduction and percutaneous pinning of this 

type of fracture.

Materials and Methods: We analyzed 595 Gartland type 3 supracondylar humeral fracture patients who underwent the surgical treatment 

by 3 pediatric orthopaedic surgeons from 2000 to 2016. Fracture line from the medial cortex above olecranon to the lateral cortex 

around or below olecranon was defined as the medial oblique high supracondylar humeral fracture. Postoperative and final Baumann, 

humerocapitellar and carrying angles were measured by 2 orthopaedic surgeons and also those of a contralateral elbow were measured.

Results: 13 patients (2.1%) had the medial oblique high supracondylar humeral fracture and average age was 5 years and 10 months(2-

12y) and BMI was 17.1kg/m² (13.2-21.6). Operation time was 42 minutes (15-95 min) and casting duration was 35.5 days (28-39 days). 

Average postoperative Baumann angle was 14.5 degree and significantly small than normal side which was 19.5 degree (p=0.007). 

Final carrying angle and Baumann were 4.7 and 11.3 degree respectively and also small than normal side (p=0.004, 0.012). According to 

Flynn criteria, both cosmetic and functional factor score was 2, which represented excellent satisfaction. 4 patient showed cubitus varus 

deformity finally.

Conclusion: Medial oblique high supracondylar humeral fracture is very rare. It is exceedingly difficult to reduce and there is a high chance 

of cubitus varus deformity even after the surgical treatment. However, closed reduction and cross percutaneous pinning with kirschner 

wires is enough to maintain the reduction. Careful medial pinning and sufficient postoperative casting is needed.
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Introduction: Angiogenesis is closely associated with osteoblast differentiation. Previously, we demonstrated that bone formation can be 

accelerated by treatment with COMP–Angiopoietin1 (COMP-Ang1), a known angiogenic factor. In this study, we aimed to identify a novel 

drug that can activate endogenous Ang1 expression as a pharmacological treatment for ischemic osteonecrosis.

Materials and Methods: Ang1 expression was examined in U2OS osteoblast-like cells treated with 770 drugs from a library of Food and 

Drug Administration (FDA)-approved drugs by using ELISA for Ang1. Metformin was selected as a novel drug candidate. Metformin is the 

first-line medication for the treatment of type 2 diabetes. ELISAs were performed to test whether Ang1 is induced in a dose-dependent 

manner in human osteoblast-like cell lines, U2OS and MG63. The effects of metformin on osteoblast differentiation and mineralization 

were evaluated. The expression of proteins related to bone formation and differentiation, such as type I collagen, osteocalcin, bone 

sialoprotein, distal-less homeobox 5 , Runt-related transcription factor 2, osterix, and ALP, was tested. Rats were divided into the following 

groups; the sham-operated group, the bovine serum albumin (BSA)- injected group, and the metformin-injected group. At 8 weeks post-

surgery animals were sacrificed and radiologic and histomorphometric assessments were performed.

Results: Metformin induced Ang1 expression in a dose-dependent manner in both U2OS and MG63 cells, which was confirmed by ELISA 

and Western blotting. Also, metformin activated ALP activity in U2OS and MG63 cells as well as ALP expression. Furthermore, metformin 

enhanced the expression of COL1A1, Runx2, OC, BSP, Dlx5, and OSX mRNA and proteins. Radiographs showed better preservation 

of femoral head architecture in the metformin group than in the BSA group. Histological findings and immunostainings revealed that 

metformin group animals showed well preserved femoral head morphology and higher levels of vascularity in the secondary ossification 

center of infarcted femoral heads.

Conclusion: We demonstrated that metformin increased Ang1 expression and induces bone formation, differentiation, and 

mineralizationin U2OS and MG63 cell lines, which suggests that metformin could be a potential bone production agent. The results of this 

study demonstrate that metformin increases vascularity and new bone formation in ischemic femoral heads, and suggest that metformin 

could be used to treat ischemic osteonecrosis.
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(No. NRF-2015R1A2A2A01003762).
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Introduction: Periosteum contains enriched pools of osteogenic progenitors and is highly proliferative, thus giving this tissue a pivotal 

role in maintaining the diameter of the diaphyseal cortex and in recovery from fractures. Although periosteal proliferation has not been 

detected in normal bone, intense periosteal proliferation has been observed in pathologic states such as fracture, inflammation, and bone 

tumors. However, the mechanism by which periosteal osteoprogenitor proliferation is regulated remains poorly understood.

Materials and Methods: Osteoblast/osteocyte-specific conditional knockout mice were developed lacking Smad4 and Osx, two factors 

that are essential for osteoblast differentiation and matrix mineralization. To evaluate the level of Cre activity, Col1a1-Cre mice were 

crossed with R26R mice and X-gal staining was performed. Immunohistochemical staining and real-time RT-PCR was performed to assess 

extracellular matrix changes and proliferation in the cortical bone and periosteum.

Results: In Smad4Col and OsxCol mice, osteocalcin, Dmp-1, and sclerostin expression were significantly decreased in the cortical bone. 

Interestingly, although Cre activity was not observed in the periosteum, the proliferation of periosteal osteoprogenitors was enhanced in 

Smad4Col and OsxCol mice, as assessed by 5’-bromo-2’deoxyuridine incorporation and proliferating cell nuclear antigen localization. Since 

Wnt signaling is a major factor affecting periosteal proliferation, we evaluated Wnt signaling in the periosteum. The expression levels of β

-catenin and Lef-1 were increased in the periosteal osteoprogenitors. Moreover, the mRNA levels of β-catenin, cyclin D1, Lef-1, and Axin2, 

all of which are Wnt target genes, were significantly increased in the periosteum of both Smad4Col and OsxCol mice.

Conclusion: Extracellular proteins secreted by mature osteoblasts and osteocytes suppress the proliferation of periosteal osteoprogenitors 

by blocking Wnt signaling in a paracrine manner. Our data suggest a new concept of periosteal bone healing and periosteal bone 

formation.
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Introduction: Limb lengthening, despite the complications and arduous nature of treatment, is still a popular option amongst 

achondroplastic patients desirous of gaining additional height. Although several studies have shown the functional and psychosocial 

outcomes of these procedures, the long-term effects on the patients’ quality of life (QOL) have not yet been established. We asked 

whether limb lengthening with deformity correction in patients with achondroplasia would improve the QOL on a long-term manner and 

which segments would yield the best improvement.

Materials and Methods: We retrospectively reviewed 25 patients (average age, 10.92 years) diagnosed with achondroplasia who 

underwent limb lengthening between 2004 to 2014. Patients answered a set of questionnaire, including Lysholm Knee Scores, SF-36, 

AAOS Foot and Ankle and Lower Limb Scores, Modified SRS 22, and Rosenberg Self-Esteem Scores before and after surgery. The post-

operative questionnaires were answered on follow up, average of 54.48 months (range, 12 to 134).

Results: The mean scores of all questionnaires comparing pre and post operative status of all patients revealed no statistically significant 

differences except for the self image subdomain of Modified SRS 22 in the overall group and tibia lengthening group. A head on 

comparison between groups and a three-way comparison were done as well which likewise did not showed any statistically significant 

differences in any parameters.

Conclusion: Our data suggest that despite the inability to establish a positive significant difference in the questionnaires of the patients, 

limb lengthening can still increase or maintain the patients’ QOL on a long-term basis.
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Introduction: Although cervicothoracic scoliosis frequently occurs in patients with congenital muscular torticollis (CMT), the relationship 

between scoliosis and CMT has not been evaluated.The purpose of this study was to evaluate (1) the prevalence of scoliosis in patients 

with CMT, and the relation of its direction and severity to CMT, (2) the improvement of scoliosis after surgical release in patients with CMT, 

(3) how improvement of scoliosis is different between patients who are still growing and patients who are fully-grown, and (4) factors 

affecting the improvement of scoliosis after surgical release in patients with CMT.

Materials and Methods: We retrospectively reviewed the records of 108 patients who underwent surgical release of the 

sternocleidomastoid (SCM) muscle between March 2007 and September 2015 by a single surgeon with a minimum 1-year follow-

up. Eighty-nine of the 108 patients, who were confirmed as having cervicothoracic scoliosis with CMT, were included in this study. 

Preoperative and the latest follow-up radiologic evaluations were studied. Radiologic outcomes were assessed for the cervicomandibular 

angle (CMA), Cobb’s angle of the cervicothoracic scoliosis, and direction of convexity in the scoliosis curve. Patients were divided into 

two groups: Group 1, age < 15 years and Group 2, age ≥ 15 years. Preoperative radiologic parameters and the postsurgical changes were 

compared between the two groups. Correlation analysis and multivariable regression analysis were performed to determine the factors 

affecting the improvement of scoliosis.

Results: The prevalence of scoliosis in patients with CMT was 82.4% in this study. The direction of the head tilt was identical to that of 

the convexity in the scoliosis curve. The preoperative Cobb’s angle was significantly correlated with the preoperative CMA (r = 0.440, p < 

0.001). All the radiologic parameters, such as the Cobb’s angle, as well as the CMA, improved significantly after surgical release (p values 

< 0.001). The improvement of the Cobb’s angle in Group 1 was significantly higher than in Group 2 (p < 0.001). The improvement of the 

Cobb’s angle after surgical release was significantly correlated with age (r = –0.474, p < 0.001) and the preoperative Cobb’s angle (r = 0.221, 

p = 0.036). Using multivariable regression analysis, age and preoperative Cobb’s angle were shown to be predisposing factors affecting the 

improvement of scoliosis.

Conclusion: Cervicothoracic scoliosis was frequently accompanied by CMT and closely related to CMT in terms of direction and severity. The 

result of this series showed that SCM release is a beneficial treatment to resolve both CMT and cervicothoracic scoliosis. The improvement 

of scoliosis was greater when the SCM release was performed before the patient reached the end of growth.

Acknowledgment: Each author certifies that his institution approved the human protocol for this investigation, that all investigations were 

conducted in conformity with ethical principles of research.
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Introduction: To evaluate the result of trampoline fracture of the proximal tibia treated with external fixator or conservative management 

at a minimum 2 years follow-up.

Materials and Methods: From March 2011 to May 2015, a retrospective review was performed on 16 children (age under 7 years) who 

presented with a trampoline fracture of the proximal tibia.

Results: A fracture was associated with a specific type of injury to the proximal tibia when children are using a trampoline with another 

heavier person even without falling off the trampoline. This fracture was linear and complete, often non-displaced. There were 5 cases of 

Salter-Harris type II injury and 11 cases of pure metaphyseal fracture. Mean bony union duration was 4.7 weeks. There was neither delayed 

union nor nonunion. All fractures healed within acceptable angulations. None of the patients developed valgus deformity with follow-up. 

Mean leg length discrepancy was 4.6 mm at last follow up.

Conclusion: Unlike "other" proximal tibial metaphyseal fractures, proximal metaphyseal fracture by trampoline injury in children is not 

associated with a risk of subsequent valgus deformity and leg length discrepancy at a minimum 2 years follow-up.

Acknowledgment: No benefits in any form have been or will be received from a commercial party directly or indirectly related to the 

subject of this study by any of the authors.
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Introduction: There has been a growing concern about trampoline-related injuries among young children. A series of published policy 

statements have repeatedly recommended that children younger than 6 years should not use trampolines. However, there is a lack of 

literature on injuries from trampoline-related accidents among young children. The purpose of this study was to identify the distinct 

features of trampoline-related orthopedic injuries in children younger than 6 years.

Materials and Methods: We retrospectively reviewed the medical records of pediatric patients who visited our regional emergency center 

due to trampoline-related orthopedic injuries between 2012 and 2015. Patients were divided into 2 groups: Preschooler group (younger 

than 6 years) and Schooler group (older than 6 years). The features of injury between the two groups were compared.

Results: Out of 208 patients, 108 (52%) were male and 100 (48%) female. The mean age was 5.4 years. There were no seasonal 

variations. A fracture was sustained in 96 (46%) patients. The Preschooler group accounted for 66% of the subject pool. Anatomical 

location of injury was significantly different between the two age groups. Proximal tibia fracture was more frequent in the Preschooler 

group than Schooler group (34% and 6%, respectively). Distal tibia fracture was more prevalent in the Schooler groups than in the 

preschooler group (44% vs. 13%, respectively). Surgical treatment was more frequently needed in the schooler group.

Conclusion: A distinct pattern of trampoline-related injuries in children younger than 6 years is observed in the anatomical locations of 

injury. The fracture commonly occurred more proximally to the knee in younger children and more distally to the ankle in older children.
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Introduction: The purpose of this study was to determine whether healthy children with fractures have a higher prevalence of vitamin D 

deficiency than that of healthy children without fractures.

Materials and Methods: We evaluate 160 patients with fracture who surgically treated at our institution from 2013 to 2016. We measured 

the serum 25(OH)D which was known as the best indicator of Vitamin D status. We compared the serum 25(OH)D levels of the patients 

with control group health children. Control group composed of the children who visited our pediatric department for the evaluation of 

short stature. A serum 25(OH) D level of <10 ng/ml was considered deficient, a level between 10 to 20 ng/ml was insufficient, 20 to30 ng/

ml was adequate, and > 30 ng/ml was considered optimal.

Results: There were 114 boys and 46 girls in patient group and 118 boys and 92 girls in control group. The mean age of the patient group 

was 8.1 ± 3.5 years and 7.5 years ± 3.7 in control group. The mean serum 25(OH)D was 21.4 ng/ml in patient group and 23.20 ng/ml in 

control (p=0.020). In fractured group, 9 patients (6.5%) had vit D deficiency, 62 patients (38.8%) had insufficiency and 17 patients (10.6%) 

had optimal levels. In control group, 5 patients (2.4%) had vit D deficiency, 64 patients (30.5%) had insufficiency and 29 patients (13.8%) 

had optimal levels.

Conclusion: We observed high prevalence of Vitamin D deficiency/insufficiency in children with fracture who need surgical treatment. We 

think that hypovitaminosis D has a role in children with fracture. More attention to vitamin D and its role in optimization of bone health is 

needed.
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Introduction: Crouch gait is characterized by increased knee flexion during the stance phase of the gait cycle and leads to anterior knee 

pain, gait deterioration, and decreased walking ability without intervention. Among variable surgical treatments, distal femur shortening 

osteotomy (DFSO) can be an alternative option to address these difficult problems. The purpose of this study was to analyze the effect of 

DFSO and patella tendon advancement (PTA) on the knee and the pelvis in cerebral palsy (CP) diplegic patients with severe crouch gait.

Materials and Methods: In this retrospective study, thirty-three patients, with Gross Motor Function Classification System for Cerebral Palsy 

(GMFCS) levels II-III, and a mean age of 12.2 years, were followed for a minimum of 2 years. All subjects were evaluated with preoperative 

and postoperative gait analysis. Kinematic and kinetic parameters and radiographic measurements were included in the analysis in order to 

assess changes in gait function. The mean follow-up period was 26.9 months.

Results: There was no evidence of damage to the neurovascular structure. There was no improvement or deterioration of GMFCS levels 

in any patients after surgery. Knee extension improved by a mean of 25 degrees throughout the gait cycle and maximum and average 

knee extensor moment decreased postoperatively. There was a significant decrease in ankle dorsiflexion after surgery. However, the mean 

anterior pelvic tilt increased by 9.9 degrees. The Koshino index of patella height improved from 1.57 preoperatively to 1.25 postoperatively.

Conclusion: DFSO is an effective and safe method for the correction of severe crouch gait in CP patients comparable to distal femur 

extension osteotomy without neurovascular complications. However, an increase of anterior pelvic tilt also developed after DFSO.
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Introduction: The purpose of this study was to evaluate the radiologic outcome of percutaneous medial hemi-epiphysiodesis using 

transphyseal screw for caput valgum associated with developmental dysplasia of the hip

Materials and Methods: Eighteen hips (18 patients) treated with screw hemi-epiphysiodesis and followed more than two years were 

included in this study. The mean age at the time of screw placement was 8.3 years (4.3 to 10.7 years) and that at the latest follow-up visit 

was 12.2 years (9.4 to 16.4 years). The screw in 5 hips was changed into a longer one at postoperative 21.8 months (14 to 28 months) 

because proximal femur outgrew the screw. The screw in 11 hips was removed at the mean age of 10.9 years (8.0 to 14.5 years). We 

retrospectively analyzed the change in the various radiologic parameters over time.

Results: The mean Hilgenreiner-epiphyseal angle (HEA) of treated side was 5.1 ± 11.3º preoperatively and increased to 20.6 ± 11.3º at  the 

latest follow-up (p=0.001). The mean difference of the HEA between the treated and untreated sides was 16.9 ± 15.1º preoperatively but 

decreased to 2.4 ± 12.4º at the latest follow-up (p = 0.008). The mean head-shaft angle of treated side was 169.5 ± 10.5º preoperatively 

and also decreased to 150.0 ± 10.0º at the latest follow-up (p <0.001). The mean articulotrochanteric distance of the treated side was 

3.2 ± 5.5 mm longer than that of the untreated side preoperatively, but 5.6 ± 9.1 mm shorter at the latest follow-up (p = 0.001). The 

mean femoral-neck-length ratio (treated/untreated) was 0.93 ± 0.17 preoperatively but decreased to 0.79 ± 0.28 at the latest follow-

up (p=0.056). The lateral center-edge angle (LCEA) increased significantly only in the untreated side (p = 0.002). The mean LCEA of the 

treated side was 2.1 ± 7.8º smaller than that of the untreated side preoperatively, but 8.1 ± 9.1º smaller at the latest follow-up (p=0.009). 

The hips with smaller preoperative HEA which had needed more correction than the hips with larger HEA showed the greater amount of 

change of the HEA (p = 0.015, r = -0.564). The amount of the change of the HEA did not correlate with the amount of the change of the 

LCEA.

Conclusion: Percutaneous medial hemi-epiphysiodesis using transphyseal screw can correct caput valgum deformity associated with DDH 

effectively. However, this remains coxa breva deformity and does not seem to affect acetabular coverage significantly.
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Introduction: The purpose of this study was to evaluate the radiologic outcome of percutaneous medial hemi-epiphysiodesis using 

transphyseal screw for caput valgum associated with developmental dysplasia of the hip

Materials and Methods: Eighteen hips (18 patients) treated with screw hemi-epiphysiodesis and followed more than two years were 

included in this study. The mean age at the time of screw placement was 8.3 years (4.3 to 10.7 years) and that at the latest follow-up visit 

was 12.2 years (9.4 to 16.4 years). The screw in 5 hips was changed into a longer one at postoperative 21.8 months (14 to 28 months) 

because proximal femur outgrew the screw. The screw in 11 hips was removed at the mean age of 10.9 years (8.0 to 14.5 years). We 

retrospectively analyzed the change in the various radiologic parameters over time.

Results: The mean Hilgenreiner-epiphyseal angle (HEA) of treated side was 5.1 ± 11.3º preoperatively and increased to 20.6 ± 11.3º at the 

latest follow-up (p=0.001). The mean difference of the HEA between the treated and untreated sides was 16.9 ± 15.1º preoperatively but 

decreased to 2.4 ± 12.4º at the latest follow-up (p = 0.008). The mean head-shaft angle of treated side was 169.5 ± 10.5º preoperatively 

and also decreased to 150.0 ± 10.0º at the latest follow-up (p <0.001). The mean articulotrochanteric distance of the treated side was 

3.2 ± 5.5 mm longer than that of the untreated side preoperatively, but 5.6 ± 9.1 mm shorter at the latest follow-up (p = 0.001). The 

mean femoral-neck-length ratio (treated/untreated) was 0.93 ± 0.17 preoperatively but decreased to 0.79 ± 0.28 at the latest follow-

up (p=0.056). The lateral center-edge angle (LCEA) increased significantly only in the untreated side (p = 0.002). The mean LCEA of the 

treated side was 2.1 ± 7.8º smaller than that of the untreated side preoperatively, but 8.1 ± 9.1º smaller at the latest follow-up (p=0.009). 

The hips with smaller preoperative HEA which had needed more correction than the hips with larger HEA showed the greater amount of 

change of the HEA (p = 0.015, r = -0.564). The amount of the change of the HEA did not correlate with the amount of the change of the 

LCEA.

Conclusion: Percutaneous medial hemi-epiphysiodesis using transphyseal screw can correct caput valgum deformity associated with DDH 

effectively. However, this remains coxa breva deformity and does not seem to affect acetabular coverage significantly.
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Introduction: Mutation in the gene encoding type II collagen (COL2A1) is responsible for a wide variety of phenotypes from prenatally 

lethal dwarfism to mild conditions recognized in late childhood or even in young adulthood. They frequently affect the axial skeleton. 

However, the hip affection specific to type II collagenopathy is not fully recognized in orthopedic community. This study was conducted to 

overview the various hip pathologies and orthopedic intervention in type II collagenopathy patients.

Materials and Methods: Forty-four probands and their 14 affected parents and 5 siblings harboring pathogenic mutation of COL2A1 

were subjects of this study. Medical records and the plain radiographs were reviewed retrospectively. Hip pathology was categorized as 1) 

dislocated/subluxated with marked head deformity or destruction; 2) precocious osteoarthritis with the head in acetabulum; 3) dysplastic 

acetabulum with the head in-situ; 4) deformed or flat femoral head with variable ossification; 5) osteonecrosis of the femoral head; 6) coxa 

vara; 7) only under-ossification; 8) well developed hip joint without precocious osteoarthritis. Surgical procedures performed were reviewed.

Results: Osteonecrosis of the femoral head was noticed in 5 probands, 1 parent, and 1 sibling, who were treated by femoral and/or pelvic 

osteotomies (6) or by conservative method (1). One parent showing crushed femoral head with complete dislocation with Kniest dysplasia 

was treated by proximal femoral extension osteotomy, resulting in equivocal functional improvement. Two patients (one parent and one 

8-year-old proband) showed marked head deformity with subluxation, but were left alone for later THRA. Three of seven patients with 

coxa vara underwent femoral valgization osteotomy. Ten patients presented with femoral head deformity-flattening or femoral head 

uncovering. Four of them underwent femoral valgization osteotomy with or without shelf acetabuloplasty to obtain better congruity. 

Underossification (age 1.8 to 7.3 years) or partial ossification (age 5.1 to 9.6 years) of the femoral head was detected in seven patients, 

who did not have any surgical intervention. Three patients with clinical diagnosis of Czech dysplasia or SED, Stanescu type showed joint 

space narrowing and painful limitation of motion. They are waiting for THRA. Six patients (age 2.2 from 12.9 years) did not show any hip 

pathology.

Conclusion: Patients with type II collagenopathy present with various hip pathologies which evolve with age. Containment surgery for 

osteonecrosis of the femoral head, femoral valgization osteotomy for coxa vara or deformed femoral head were surgical treatment applied 

in childhood or adolescence. More severe hip pathology requires THRA in the later life.
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Introduction: Slipped capital femoral epiphysis(SCFE) is one of the common hip disorder in adolescents, but it is easy to miss the golden 

time of treatment due to misdiagnosis. As the obesity population increases in Korea, the incidence of SCFE gradually increases. In situ 

pinning is known as the gold standard for SCFE treatment, but procedures such as open reduction and internal fixation have been 

introduced, recently. However, these procedures are technically demanding with relatively high complication rate such as avascular 

necrosis(AVN) or chondrolysis and unknown long-term follow-up. We performed in situ pinning without reduction in thirty SCFE patients 

regardless of the degree of slippage, and report the treatment results in this paper.

Materials and Methods: 34 patients were reviewed who were surgically treated with a diagnosis of SCFE between 1994 and 2015. 

The exclusion criteria were follow-up loss patients within 1 year, unapprociate radiological study, bilateral SCFE, associated with severe 

syndromology. The medical record of 28 patients with SCFE treated with in situ pinning technique was retrospectively reviewed for 

demographic data, the severity of femoral epiphyseal slippage defined by Southwick angle, outcome of surgery. Radiological study 

including standard anteroposterior and true lateral or frogleg lateral pelvis radiographs had been obtained at the time of diagnosis, 

immediate postoperative and final follw up. Postoperative Southwick angle, acetabulotrochanteric distance(ATD) were checked on initial 

pelvis AP X-ray. On every visit to outpatient department, AP pelvis and frog-leg lateral X-ray were taken to evaluate the complications such 

as further displacement, AVN, and chondrolysis.

Results: 22 boys and 6 girls are involved in this study, average age was 9.8 years old, right side was 13 and left were 15 hips. 18 patients 

had mild slippage, 9 patients had moderate slippage, and only 1 patient showed the severe slippage on first visit. All the patients were 

treated with in situ pinning. 27 out of 28 patients had satisfactory results without AVN or chondrolysis at the final follow-up. No further 

displacement was developed in all patients group. Only one patient who had complications of AVN was one of two patients who had been 

showed visually distinguishable change of SA after surgery. SA between preoperative and postoperative, postoperative and last follow up 

showed no significant difference. ATD between preoperative and postoperative showed no difference, but between postoperative and 

last follow up had tendency of decreasing. It might be due to remodeling of greater trochanter and decreasing distance from acetabulum 

to greater trochanter.

Conclusion: As is known in situ fixation technique generally had good radiological outcome in the treatment of SCFE regardless of severity 

of slippage. Although late complication such as osteoarthritis or impingement syndrome should be evaluated through longer follow-up 

and large cohort study.
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Introduction: We tried to study about the difference in overgrowth rate between ender nail(TEN) and minimal invasive plate osteosynthesis 

(MIPO) in osteosynthesis of femoral shaft fracture and find the factors that could affect the overgrowth rate.

Materials and Methods: We studied 17 patients who had osteosynthesis with MIPO technique in 5 to 10 years old, could be observed more 

than 2 years and whose leg length discrepencies(LLD) were possibly measured in scanogram. The patients who had underlying disease, 

pre-trauma LLD, refracture and multiple trauma were excluded. We observed the other 17 patients who had TEN for osteosynthesis in 

same age and checked their LLD in post operative 2 years scanogram. Finally we compared these 2 groups’ LLDs.

Results: In the group which had MIPO technique for osteosynthesis, there were 12 cases of length unstable, 2 cases of proximal LLD and 

3 cases of distal LLD. The overgrowth length was 4.5±6.3mm in MIPO technique group and 11.3±6.5mm in TEN group. And the surgery 

time was 143.1±32.1min in MIPO technique group and 110.8±44.3min in TEN group. There was statistically significant difference in two 

groups about the surgery time. In MIPO technique group, the length stable cases showed low percentage of overgrowth.

Conclusion: In the age between 5 to 10 years old children, MIPO technique in femoral shaft fractures showed better results at the aspect 

of overgrowth. And in the difficult case in stabilization of fracture site with TEN, MIPO technique though to be more appropriate than 

TEN.

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article.
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Introduction: An FCL screw differs from a traditional locking screw by not engaging the cortex closest to the plate. This can be 

accomplished by overdrilling the near cortex, and in the case of the MotionLoc screw (Zimmer, Warsaw, Indiana), the core diameter of the 

screw is smaller at the near cortex. All combined, these factors provide increased motion at the near cortex. This controlled micro motion 

may contribute to enhance distraction osteogenesis. The purposes of this study were to (1) compare the amount of regenerated bone 

using lengthening and then plate (LATP) technique between FCL and conventional locking (CL) constructs.

Materials and Methods: This is a retrospective study comparing two treatment groups. Between December 2012 and November 2016, 

22 patients underwent deformity correction and femoral lengthening with LATP technique. From December 2012 to December 2014, CL 

constructs were used for 10 segments and from January 2015 to November 2016, FCL constructs were used for 12 segments. The groups 

were comparable in terms of age, sex distribution, BMI, distraction rate, and final length gain. Conversion from external fixation to internal 

fixation was performed at the time of completion of lengthening and deformity correction which were 6 weeks after in FCL group and 8 

weeks after in CL group. Patients using FCL constructs with the LATP technique (12 patients, 12 femur) were compared with patients using 

CL constructs (10 patients, 10 femur) regarding the amount of bone regeneration at the anterior, posterior, medial, and lateral cortices of 

the lengthened area for each 2, 6, and 12 weeks postoperatively using a pixel value ratio method. In addition, both groups were compared 

by callus shape and type at the end of the distraction phase.

Results: The meal pixel value ratios in the FCL and CL groups were 0.84 ± 0.06 and 0.87 ± 0.05 postoperatively; 0.88 ± 0.08 and 0.93 ± 0.05 

at 2 weeks; 0.92 ± 0.06 and 0.94 ± 0.05 at 6 weeks; and 0.94 ± 0.06 and 0.96 ± 0.06 at 12 weeks postoperatively. The increment of ratio 

of pixel ratio in FCL and CL groups were 4.76 and 6.89 (post-op ~ 2 weeks); 9.52 and 8.04 (post-op ~ 6 weeks); 11.90 and 10.34 (post-op 

~ 12 weeks). A greater percentage of femur having the generally favored fusiform-shaped callus were seen with the FCL constructs (8 of 

10 segments) than with the CL constructs (four of 62 segments; p\0.001).

Conclusion: The FCL constructs showed increment of pixel ratio and much better proportion of fusiform callus shape suggesting that it 

enhance the formation of distraction osteogenesis compared to CL constructs. However, due to the small population involved, further 

studies are needed to determine whether the FCL construct enhances distraction osteogenesis

Acknowledgment: no
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Introduction: Titanium elastic nail (TEN) has become more common in the treatment of pediatric femur fracture over past years. However 

subtrochanteric femur fractures continue to remain a difficult subset of fractures to be managed without loss of reduction and nonuinon. 

The purpose of this study is a retrospective review of 13 patients who sustained subtrochanteric femur fracture treated with TEN at a single 

tertiary referral center by a modified technique for improvement of stability.

Materials and Methods: We evaluated pediatric patients suffered from subtrochanteric fracture of with TEN from 2009 to 2015 in both 

radiologic and clinical aspects until the end of growth. The modification point was that violation of the great trochanteric apophysis or 

penetration of proximal femur cortex. Fracture alignment and union were measured on radiographs, and complications were identified 

from review of patient charts.

Results: All fractures healed properly. Complications included repositioning/removal of nails before radiographic union (n = 4), irritation 

(n = 1) at nail insertion site, and limb length discrepancy (n = 1); despite these complications, there were 10 excellent, 3 satisfactory 

outcomes.

Conclusion: This fixation techniques benefits patients through early mobilization, shorter hospitalization, and few complications, 

additionally exellent cosmetic merit.

Acknowledgment:  None.
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Introduction: Iliotibial band and quadriceps muscle produce distraction-resisting force during femoral lengthening. A tight iliotibial band through 
its attachment of the lateral retinaculum into the patella could cause lateral patella tracking, patella tilt and compression. A tight quadriceps 
muscle which is directly attached to the patella could cause patella alta. We asked (1) Does the position of the patella changes during femoral 
lengthening?, (2) What are contributory factors associated with the changes?
Materials and Methods: From Jan. 2011 to Nov. 2015, total 51 patients(99 femurs) of femoral lengthening with lengthening nail had full regular 
followup for at least 1 year. We checked the position of the patella using plain radiograph obtained before surgery and at each follow-up. CT 
scan was done preoperatively to evaluated the rotational alignment. We evaluated the amount of patella tilt by lateral patellofemoral angle and 
congruence angle, the patella shift by lateral patella shift, and the patella height by Insall- Salvati ratio and Blackbure-Peel ratio. Patient-associated 
factors including the tightness of the soft tissues checked by Ober’s test or Ely’s test and Distraction-associated factors including final length gain 
were analyzed for the contributory factors
Results: Based on linear mixed model, the change of lateral patellofemoral angle, congruence angle and lateral patella shift, was significant as 
time pass (p<0.001). These values were significantly larger than preoperative ones, and continued after one year of surgery. These differences 
were largest during 8 to 12 weeks after surgery (Mean difference 9.62, SD 8.89, p<0.001). Patients with increased preoperative femoral 
anteversion more than 25º, or increased lateral patellofemoral angle more than 3º showed more distinguishable changes (p=0.016). Blackburne-
Peel ratios were also increased during lengthening. But, the average BP ratios after 1 year of operation was 0.83 which is not enough to define as 
patella alta. Other distraction- or patient- related factors including Ober or Ely test didn’t affect the position of the patella.
Conclusion: Our results show the possibility of the adverse effect of femoral lengthening on the patellofemoral joint. Preventive release of soft 
tissues could be considered to avoid over-pressure on patellofemoral joint during femoral lengthening, specially when preoperative femoral 
anteversion is more than 25º, or lateral patellofemoral angle more than 3º. Further studies are necessay.
Acknowledgment: We thnks to JungHo Park PT. for his devotional contribution to our patients
Keywords: lengthening, distraction osteogenesis, femur, patella, patellofemoral joint
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Introduction: A lateral condylar humeral fracture is one of common fractures in children. Although some surgical techniques were introduced, 
open reduction and percutaneous pinning (ORPP) with K-wires is usually performed to achieve anatomical reduction. The purpose of the present 
study is to introduce our surgical method of arthroscopy-assisted closed reduction and percutaneous pinning (A/S-CRPP) and present the clinical 
and radiological results.
Materials and Methods: Seventy-three children, who were diagnosed and treated as having a lateral condylar fracture at authors’ institute from 
March 2015 to October 2016, were retrospectively reviewed. Among them, 14 cases without surgical treatments due to minimal (≤2mm) 
displacement were excluded. Two patients who were lost to follow up within postoperative 3 months were also excluded. Finally, 10 patients 
who underwent CRPP because of intact cartilaginous continuity confirmed on preoperative MRIs were excluded, and 47 displaced (>2 mm) 
fractures of the lateral humeral condyle without intact cartilaginous continuity were reviewed. The A/S-CRPP is basically performed as follows. 
The anterolateral portal is used to evacuate the hematoma and remove the soft tissues which are trapped in the metaphyseal fracture gap. 
Closed reduction is done by the authors’ method with 1 temporary K-wire fixation. An anteromedial portal is made with an inside-out technique 
and the reduction status is arthroscopically evaluated. If the reduction status is insufficient; temporary K-wire is removed, then re-reduction 
and fixation are performed after applying a modified reduction force according to arthroscopic findings. If the sufficient reduction is achieved, 
additional 1 or 2 K-wires were inserted. To evaluate the learning curve effect, the first 6 months after study beginning (before July 2015) was 
regarded as the ‘initial period’
Results: There were 12 cases during the initial period (the first 6 months after study beginning), and 35 cases afterward. For 9 patients (19.1%, 
9/47), the surgical technique was converted form A/S-CRPP to ORPP because of unacceptable reduction. Among them, 8 conversions (66.7%, 
8/12) happened in the initial period, and the other 1 happened afterward (2.9%, 1/35) but it also happened within the first 1 year after study 
beginning. Of the 38 patients with A/S-CRPP, there were 2 postoperative radial nerve palsies but all were completely resolved within 5 months. 
During the follow-up, there was no case with the evidence of avascular necrosis or non-union. Six patients showed limitation of motion > 10° 
compared with the contralateral normal elbows, but all had flexion contracture <5° and further flexion >130°. Five patients showed mild (5-10° 
compared to the opposite side) cubitus varus and 1 showed mild (5-10°) valgus.
Conclusion: Authors suggest a new surgical technique of A/S-CRPP. Although more studies are needed, it seems to be a safe and appropriate 
surgical technique for treatment of displaced lateral condylar humeral fractures.
Acknowledgment: None
Keywords: lateral condylar humeral fracture, arthroscopy
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Introduction: In adult, recent studies suggest conservative treatment of mid-shaft clavicle fractures may result in poor functional outcome. 

And various surgical methods and its outcome has been compared in adult. But these have not been demonstated in adolescents. We 

compared outcome of conservative treatment with figure of eight brace(FO8) with surgical treatments including plate fixation(OPL), 

minimally invasive plate osteosynthesis(MPL), and IM nailing with threaded Steinmann pin(TSP).

Materials and Methods: Adolescents ten to nineteen years of age with an isolated, mid-shaft clavicle fracture sustained between 2010 

and 2015 were recruited for this study. Length of hospitalization, period to implant removed, operative time was assessed retrospectively. 

Shoulder range of motion and functional outcome assessed with DASH score and Constant-Murley score. patient-oriented outcomes were 

obtained with satisfactory survey. Injury, post operative and final radiographs were assessed for shortening, angulation and union.

Results: Ninty patients (sixteen of whom were female) with an average age (and standard deviation) of 15.0 ± 2.7 years and a mean 

duration of follow-up of 2 ± 1 years were included in the study. The Length of hospitalization of TSP and MPL group is shorter than OPL 

group. DASH scores and Constant scores were lower in the FO8 group. Compared with the uninjured limb shortening of FO8 group(10.5 

± 7.5mm) is severe than surgical group(p = 0.04). In surgical group OPL group(3.6 ± 5.8mm) shows better result than MPL group(10.7 ± 

11.5mm) and TSP group(9.7 ± 5.6mm) (p = 0.01). Angulation of FO8 group is severe than surgical group(p = 0.03). In surgical group OPL 

group and TSP group show better result than MPL group(p = 0.05). TSP group and MPL group show fast union than FO8 group and OPL 

group.

Conclusion: In adolescent mid-shaft clavicle fracture, Surgical treatments show better result compared to conservative treatment. And 

intramedullary fixation and plating produce shows good functional and radiologic results.

Acknowledgment: We would like to graciously thank the esteemed Dr. Kwang-Won Lee and Dr. Whoan-Jeang Kim
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Introduction: Trigger thumb is an uncommon anomaly of children. Its management is controversial, ranging from observation to surgical 

ralease. The purpose of this study was to determine the clinical outcome in children undergoing open surgical release and conservative 

treatment such as observation, splinting, and passive exercise.

Materials and Methods: Data from 2003 to 2016 on three hundred and ninty-six children with 498 trigger thumbs were collected. 

retrospectively. The data from medical records was obtained. To compare the final outcome between conservative and operative 

treatment, analyses into age of onset, gender, predomonance of thumb, sucess rate of conservative treatment, time to conversion from 

conservative to operative method and recurrence were carried out retrospectively.

Results: Among total 396 children, below 36-months of age were 298 and above 3-years of age were 98 (range from 6 weeks to 12 

years). There were 212 girls and 184 boys. In all, 102(25.5%) of the children presented with bilateral trigger thumbs, whilethe right thumbs 

was singly involved in 151 and left thumb in 143 of the children. The conservative treatment was done in 63 children, 39 patients were 

failed and then treated by operative treatment. The recurrence after surgery was absent.

Conclusion: The operative treatment of trigger thumb in children is seemed to be superior to the conservative method, espicially in older 

children.

Acknowledgment: The study was conducted at the St. Vincent's Hospital, the Catholic University.
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Introduction: The aim of this study was to investigate the relationship between adolescent hallux valgus (AHV) and flat foot and to 

evaluate the association between flat foot and the severity of AHV.

Materials and Methods: We enrolled 174 patients with painful or asymptomatic AHV in this retrospective study. Patients who were 

older than 18 years or who had no weight-bearing radiographs of the feet were not included. Another 55 normal participants were 

used as a control group. The AHV group was divided into subgroups according to the treatment method or severity of hallux valgus. Ten 

radiographic indices were measured including hallux valgus angle (HVA), intermetatarsal angle (IMA), distal metatarsal articular angle 

(DMAA), calcaneal pitch angle, tibiocalcaneal angle, talocalcaneal angle, naviculocuboid overlap, talonavicular coverage angle, lateral talo-

first metatarsal angle, and AP talo-first metatarsal angle. Groups were compared regarding age, sex, and radiographic parameters.

Results: There was no significant difference in the calcaneal pitch angle between the AVH group and control group. Naviculocuboid 

overlap, talonavicular coverage angle, and lateral talo-first metatarsal angle, were significantly larger in the AHV group than in controls. 

Naviculocuboid overlap and lateral talo-first metatarsal angle were higher in group treated with surgery than the asymptomatic group. No 

significant radiological differences were seen between groups divided by the severity of hallux valgus.

Conclusion: AHV was not associated with radiographic parameters felt to be representative of a flat foot; however it seems that the 

degree of pronation deformity of foot is associated with the severity of symptoms in patients with AHV.

Acknowledgment: None
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Introduction: Osteochondral lesion of the talus is uncommon in children and adolescents. Surgical procedures may differ from those for 

adults to avoid iatrogenic physeal injury. The purpose of this study was to evaluate clinical and radiological outcomes of surgical treatment 

in this age group.

Materials and Methods: We retrospectively reviewed 24 patients (M:F=14:10) who underwent surgical treatment in a tertiary children’s 

hospital between 2003 and 2016. Inclusion criteria were children and adolescents who were 18 years old or younger at the time of surgical 

treatment and minimal follow-up for 12 months. Surgery was indicated when conservative treatment failed to improve pain, when the 

lesion was unstable based on MR imaging study, and when the lesion worsened in the follow-up radiographic evaluation. One patient 

had bilateral involvement and a total of 25 ankles were evaluated. The mean age at surgery was 13.6 years (range, 9 to 18), and the mean 

follow-up was 35.3 months (range, 12 to 80). Radiographic healing of the lesion was assessed as complete healing, incomplete healing, no 

change, and worsening. Clinical outcomes were evaluated using AOFAS score and pain grade. We evaluated association of the age at the 

time of surgery and the lesion grade based on MRI with clinical and radiological outcomes.

Results: The lesions were located medial (n=23) or lateral (n=2) talar dome. Retrograde tunneling with bone graft (n=10) or retrograde 

multiple drilling (n=3) was performed in case of softened but intact overlying cartilage on the talus. The lesions with detached overlying 

cartilage were treated with debridement of the cartilage combined with multiple drilling (n=5) or microfracture (n=2). When there was a 

large osteochondral fragment, internal fixation (n=4) or osteochondral autograft transfer system (OATS) (n=1) was performed. All but 2 

surgical procedures (1 OATS and 1 multiple drilling) were conducted arthroscopically. Radiological healing was observed in 21 cases (21/25, 

84%); complete healing in 7 cases and incomplete healing in 14 cases. The remaining 4 cases showed no radiographic changes. Before 

operation, 19 patients reported pain during daily activity of living and the remaining five had pain during non-strenuous exercise. At the 

final follow-up, four patients were pain-free, 17 reported pain only with strenuous exercise, and 3 with non-strenuous exercise. The AOFAS 

score was 68.6 (range, 20 to 88) before operation and 80.125 (range, 63 to 88) at the final follow-up. The presence of pain at the final 

follow-up was not associated with radiographic healing of the lesion. Age at surgery and preoperative lesion grade based on MRI were not 

associated with the radiographic healing of the lesion, pain or AOFAS score.

Conclusion: Surgical treatment for osteochondral lesion of the talus is beneficial in pain relief and radiographic healing of the lesion in 

children and adolescents.

Acknowledgment: The authors have nothing to declare.
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Introduction: The aim of this study was to analyze the trends in age at onset by analyzing patients diagnosed with Freigberg disease in 

ourhospital and the result of it.

Materials and Methods: From February 2004 to April 2017, 14 patients who were diagnosed with Freigberg disease were analyzed for the 

duration of disease, age at onset and treatment outcome.

Results: To identify the progression stage of the disease, each patient group was classified according to Smillie's 5-step classification using 

simple radiographs. Also the age at which the patients in the early stages began to complain was analyzed. Two of the 14 cases were 

in the first stage on plain radiography and 11 cases were classified as the second stage with fracture of the subdural cartilage fracture 

with bone resorption. One case was third stage which central depression, but the plantar part of cartilage was normal. All cases were 

unilateral, 8 cases on the right side, and 6 cases on the left side. Thus, no significant difference in the location of the onset was found. 13 

cases were located at the 2nd metatarsal head and 1 case was observed at the 3rd and 4th PIP joints. All 7 cases underwent surgery were 

Smillie classification stage 2. and resectional arthroplasty was performed in 3 cases, chondroplasty and synovectomy in 2 cases, loose 

body removal and OR & pinning were performed in 2 cases, respectively. The mean age of 14 cases was 28.3 years, and 8 cases were 

younger than 28.3 years. The mean age of the 8 cases was 13.75 years and the mean age was 47.8 years in 6 cases older than 28.3 years. 

The incidence of age-specific illnesses was bimodal incidence. Of the 14 reported cases, 5 cases were observed in once, 3 cases were 

discontinued after surgery, and 5 cases were followed up for more than 2 months. The average follow - up period was 6.6 months. All 5 

cases underwent surgery showed symptom improvement.

Conclusion: The age-specific incidence of Freiberg disease was high incidence of puberty at around 13 years of age and late onset at 

around age 48. Further research is needed to determine the timing of the first symptom in patients with late-onset disease.

Acknowledgment: Sung Soo Kim, Myung Jin Lee
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Introduction: To analyze the clinical characteristics, the treatment, and the outcome of avulsion fracture of the anterior talofibular ligament 

(ATFL) of children.

Materials and Methods: From January 2011 to January 2017, 52 children with avulsion fracture of ATFL were treated in our hospital. 

Among those, four patients were injured at the talar attachment and 48 patients at the lateral malleolus. The age at the time of injury 

ranged from 3 to 16 years.The patients presented to our hospital from 8 hours to 1 months after injury. All cases were diagnosed by simple 

X-ray, and 4 cases of the avulsion at talus were confirmed by 3D CT. Treatment included immobilization and short leg cast for 4 weeks for 

nondisplaced fracture or open reduction and fixation for significantly displaced fracture. Therapeutic effects were evaluated on the basis 

of the AOFAS Ankle Hindfoot Scale.

Results: The operative treatment was perfomed in all cases at the group of the avulsion at the talus, on the other hand it was done in 

only two patients at the group of the avulsion at lateral malleolus. Follow-up radiographs did not show avascular necrosis, nonunion, 

and malunion in any patients. The mean AOFAS hindfoot score was 96 points. The clinical result was found to be excellent in 46 patients 

including all 4 patients of avulsion at talus, good in 4 patients, and fair in 2 patients.

Conclusion: The avulsion fracture of the ATFL at the talus is a frequently missed injury. The diagnosis and differential disgnosis among 

os subfibulare and avulsion fracture of the ATFL at the lateral malleolus must rely on thorough check-ups combined with standard 

radiographs and CT scan. Depending on the type and the displacement of the fracture, proper treatment option could be implemented for 

desirable clinical effects.

Acknowledgment: This study was conducted at the St. Vincent's Hospital, The Catholic University.

Keywords: avulsion fracture, anterior talofibular ligament, children



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

72

 Presentation No. 126  

Title: Number of circulating endothelial progenitor cells in patients with critical limb ischemia and chronic kidney disease

Authors: Jiwon PARK1 , Doo Jae LEE1 , Hyuck Soo SHIN1 , Ji Hye KIM1 , Kook Hwan OH2 , Dong Yeon LEE1

Presenter: Jiwon PARK Corresponding Author: Dong Yeon LEE Field: foot and Ankle

Affiliation: 1. SEOUL NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY HOSPITAL { Others (Department of 

Nephrology) } 

Introduction: Cardiovascular disease is a major cause of morbidity and mortality among patients with chronic kidney disease (CKD). 

Clinically, critical limb ischemia (CLI) is defined as hypoperfusion of the lower extremity causing ischemic rest pain, tissue loss, or 

gangrene in the presence of peripheral artery disease (PAD). Recently endothelial progenitor cells (EPCs) have been reported to circulate 

in substantial numbers under ischemic conditions and to contribute to vascular regeneration. We investigated the mobilization of EPCs 

according to the CKD stages and explored the risk factors of CLI in CKD patients.

Materials and Methods: Thirty-seven CKD patients with critical limb ischemia (CLI group) and 113 consecutive CKD patients without CLI 

(CKD group) who visited outpatient clinic were enrolled in this study. CKD was an estimated GFR (eGFR) of less than 60 ml/min/1.73m2. 

Medical records were reviewed and existence of PAD was determined using the ankle- brachial index (ABI) and toe-brachial index (TBI). 

Peripheral blood samples were taken from each patient. After isolating mononuclear cells (MNCs) by centrifugation, we performed 

FACS analysis on freshly isolated MNCs using antibodies to the cell surface markers; CD34, vascular endothelial growth factor receptor 2 

(VEGFR2). MNCs were also cultured in endothelial cell growth medium and numbers of EPC colony forming units (CFU) were counted. 

Plasma levels of EPC mobilizing cytokines, such as, VEGF and SDF-1 were determined by ELISA.

Results: FACS analysis of freshly isolated MNCs showed that VEGFR2 positive cell fraction was significantly smaller in CLI patients (CLI 5.75 

± 4.03 %, CKD 2.72 ± 5.46 %, p<0.01). However, plasma levels of VEGF and SDF-1 significantly higher in CLI patients (p<0.01) Numbers 

of EPC CFU significantly lower in CLI patients (CLI 13.5 ± 17.3, CKD 6.1 ± 8.0, p<0.01). There was a tendency that EPC CFU decrease with 

progression of CKD in both CLI and CKD patients. However, we cannot find differences in any parameters between PAD and non-PAD 

group in CKD patients.

Conclusion: There was a tendency that EPC CFU decrease with progression of CKD although there was no difference in the prevalence of 

PAD across the CKD stages. Presence of critical limb ischemia was related with decreased number of circulating EPCs in patients with CKD. 

We carefully suggest that circulating EPC can be a surrogating marker of development of CLI in CKD patients.

Acknowledgment: This study was supported by the Seoul National University Hospital Research Fund (03-2011-0430) and by Basic Science 

Research Program through the National Research Foundation of Korea (NRF) funded by the Ministry of Science, ICT & Future Planning 

(NRF-2012R1A1A2044067).
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Case: Skin malignant tumors of the foot are generally regarded as less aggressive, but lymphatic metastasis with localized bone infiltration 

tends to be found in advanced stages. Diabetic foot wounds are usually long standing and could possibly cause malignant skin cancers. 

Especially, plantar ulcer at the tip of the toe or metatarsal head is a common site of diabetic foot ulcer, if skin malignant tumor develops at 

this site, it is misdiagnosed as diabetic foot ulcer and treated. Malignant skin cancer is neglected like this, it can lead to a disastrous clinical 

outcome. In this case report, we report five cases of malignant skin cancer in diabetic foot wound that we experienced.

Acknowledgment: none
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Introduction: Many studies have suggested that sarcopenia affects the prognosis of various chronic diseases. Although diabetic foot 

complications are very high mortality with low 5-year survival rates, studies on the factors affecting the prognosis of patients with diabetic 

amputation are scarce. The purpose of this study was to evaluate the prognosis of patients with diabetic amputation according to the 

presence of sarcopenia.

Materials and Methods: Among the 378 patients who visited our clinic from 2005 to 2010 at the Asan Medical Center and performed 

amputation due to diabetes mellitus, we studied 143 patients who underwent abdominal CT at the time of amputation. Amputation 

included both below knee amputation and below ankle amputation (TMT amputation, ray amputation, and toe amputation). The 

diagnosis of sarcopenia was made by measuring the area of paraspinal, psoas, and abdominal wall muscularture at the level of L3 in 

abdomen CT. The area of the paraspinal, psoas, and abdominal wall muscularture was divided by the square of the height and was less 

than 55 (male) and 30 (female) was defined as sarcopenia. Survival was assessed for each patient as of March 2017, and the survival period 

after amputation of the diabetic foot was examined. We used the FAAM (Foot and Ankle Ability Measure) score for surviving patients to 

assess their current activities in everyday life.

Results: Of the total 143 patients, a total of 102 patients were associated with sarcopenia, and 41 patients were not. Of the 102 patients 

with sarcopenia, 68 (66.7%) expired and 36 (35.2%) survived. Of the 41 patients who did not have sarcopenia, 23 (56.1%) expired and 

18 (43.9%) survived. Of the 106 men, 82 (77.4%) and 20 of the 37 women (54.1%) were involved in sarcopenia. (P = 0.007). The 5-year 

survival rate after amputation was 52% (51.0%) in 102 patients with sarcopenia and 25% (61.0%) in 41 patients without sarcopenia. 

The 5-year survival rate (P = 0.278). The FAAM score for survivors was 50.3 points in patients with sarcopenia and 55.6 points in patients 

without sarcopenia (p = 0.332).

Conclusion: Sarcopenia affects the prognosis of patients who have undergone diabetes amputation. Therefore, it is necessary to consider a 

method to prevent sarcopenia in diabetic patients.
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Introduction: The purpose of our study was to identify the risk factors for complications associated below knee amputation.

Materials and Methods: All patients who underwent below knee amputation from 2010 to 2015 were enrolled into our study. 

Postoperative complications including mortality, superficial and deep infection, wound dehiscence, hematoma within 1 year of index 

surgery were analyzed and the effect of risk factors on complications were assessed.

Results: 64 patients were included in this study, the average age was 64.9 years old and 75% was male. 18 complications occurred 

in 64 patients(28%) and common complications were deep infection(12 cases), superficial wound infection(5 cases). Mortality ratio 

was 13% and conversion rate from a below knee amputation to above knee amputation were 14%. Previous peripheral vascular 

surgery(thrombectomy, stent or bypass) was only independent risk factor for complications associated with below knee amputation.

Conclusion: Attention should be paid to patient with previous peripheral revascularization when below knee amputation was performed.

Acknowledgment: I would like to thank my colleagues.
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Introduction: To investigate the measured values of the talus in Koreans.

Materials and Methods: We measured 100 tali from 50 cadavers that have been donated between December 2012 and December 2016. 

Of the cadavers, 28 were male and 22 were female. Their mean age was 75 years. The length and width of the talus were measured using 

a digital goniometer and vernier caliper.

Results: The values of cadaveric measurement, mean maximal width and length, width and length of the dome anterior, width and length 

of the posterior facet, height and length of the trochlear medial facet, and height and length of the trochlear lateral facet were 43.6±2.6 

mm, 56.5±3.3 mm, 32.5±2.0 mm, 42.2±2.7 mm, 22.2±2.2 mm, 34.7±2.0 mm, 15.3±1.3 mm, 33.3±2.9 mm, 25.3±3.3 mm, and 30.8±2.4 

mm for men and 38.9±1.6 mm, 53.6±2.4 mm, 27.9±2.1 mm, 37.4±3.2 mm, 20.6±0.8 mm, 31.9±1.2 mm, 13.6±2.6 mm, 28.4±2.5 mm, 

24.9±2.1 mm, and 28.9±1.4 mm for women, respectively. The size of the talus showed an accuracy of 86% when anteroposterior diameter 

was greater than 59 mm. A difference in the size of the right and left talus was not observed. The mean inclination and declination angles 

were 24.4°±4.2° and 28.2°±5.4° for men, and 24.6°±3.6° and 24.7°±6.7° for women (p=0.980, p=0.018), respectively, at least 15°, which 

showed a big difference for every object up to 37°.

Conclusion: This paper, to the best of our knowledge, is the first study to measure the talus in Koreans. There were differences by gender 

and ethnicity in the in measured talus values. The measurements were smaller than European-Americans and greater than Japanese.
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Introduction: Transfixing screw fixation is well established method for treatment of the syndesmotic injury of ankle fracture. The strategy of 

transfixing screw fixation including screw number, size, material, the number of cortex involved, and penetrating angle is still controversial. 

Several previous studies have described that transfixing screw insertion at 25 to 30-degree angle from neutral position is effective in 

maintaining a syndesmotic reduction. The purpose of this fresh frozen cadaveric study is to demonstrate the optimal degree of transfixing 

screw insertion after syndesmotic reduction in the Pronation External Rotation (PER) type ankle fractures, and to study reliable parameters 

to evaluate the syndesmotic reduction.

Materials and Methods: Twenty paired fresh frozen anatomic specimens of the ankles (ten left ankles, ten right ankles) were obtained 

from six female cadavers and four male cadavers. Both the left ankle and the right ankle were taken from ten cadavers. Before dissection, 

an ultrasonographic image was taken by a single radiologist and CT scans were taken preoperatively with 1mm slice cutting. Preparation 

for syndesmotic model was performed by cutting and dissection of anterior interior tibiofibular ligament (AITFL), interosseous ligament 

and membrane. Two types of screw placement were set. Ten of the 4.5mm long cortical screws were inserted into right ankle of the 

fresh frozen cadaver at an angle of 25 to 30 degrees from neutral position. The other 10 screws were inserted into the left ankle of the 

fresh frozen cadaver at a 0 degree angle from neutral position. Postoperative CT scan was performed after screw insertion. Anterior 

fibular distance(AFD), posterior fibular distance(PFD), anterior translation distance(AT), diastasis, anterior-posterior translation(APT) were 

measured in 2D axial section of preoperative and postoperative CT scan. In addition, we performed 3D reconstruction using Mimics® 

Innovation Suite from preoperative and postoperative CT data to compare and analyze the volume of the syndesmotic space in three 

dimensions. The ratio of preoperative and postoperative measurement parameters were analyzed statistically using Wilcoxon matched 

pairs signed ranks test.

Results: The syndesmotic space was increased from 953mm3 to 1347mm3. The transfixing screw fixation induce the significant difference 

in syndesmotic space regardless of insertion angle. There was no statistically significant difference in AFD, PFD, AT, diastasis, APT and 3D 

reconstructed volume according to transfixing screw insertion angle when each measured value was compared through left and right ratio 

and absolute volume value.

Conclusion: In PER type ankle fracture, transfixing screw insertion should be considered for the ankle stability. But, regardless of the 

insertion angle, transfixing screw insertion would have a significant therapeutic effect on ankle syndesmotic injury.

Acknowledgment: The researcher claims no conflicts of interest.
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Introduction: Sinus tarsi pain is very common, however, etiology of this condition has not been well understood. The purpose of this study 

was to evaluate differences of MRI findings between persons with and without sinus tarsi pain and to investigate the relationships of sinus 

tarsi pain and accessory anterolateral talar facet (AALTF).

Materials and Methods: We reviewed MR images of 120 ankles with sinus tarsi pain in 115 consecutively registered patients. And age- and 

sexmatched MR images of 120 ankles without pain were also reviewed. We compared the presence of AALTF, subjacent talar or calcaneal 

cyst, bone marrow edema, sinus tarsi fat obliteration at the Gissane angle, and coalition between persons with and without sinus tarsi 

pain. We also compared Gissane angle, talar infero-lateral surface angle, and calcaneal cortical thickness. Of persons with sinus tarsi pain, 

we compared these parameters between persons with and without AALTF.

Results: AALTF was present in 61 ankles (50.8%) with sinus tarsi pain and 34 ankles (28.3%) without sinus tarsi pain (P<0.001). Bone 

marrow edema (P=0.001) and sinus tarsi fat obliteration (P=0.009) were significantly more frequent in persons with sinus tarsi pain. 

Presences of subjacent talar or calcaneal cyst (P=0.108) and coalition (P=0.605) were not different. The Gissane angle was significantly 

smaller in persons with sinus tarsi pain than in persons without sinus tarsi pain (P<0.001) and talar inferolateral surface angle (P=0.032), 

and calcaneal cortical thickness (P<0.001) were significantly larger in persons without sinus tarsi pain. Of persons with sinus tarsi pain, 

bone marrow edema was significantly more frequent in persons with AALTF and talar infero-lateral surface angle (P=0.032) and calcaneal 

cortical thickness were significantly larger in persons with AALTF.

Conclusion: The MRI findings of patients with sinus tarsi pain showed higher prevalence of AALTF, bone marrow edema, and sinus tarsi 

fatobliteration. The presence of AALTF could be a cause of sinus tarsi pain.
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Introduction: Full weight bearing(standing) 3D CT is excellent tool for foot and ankle which bears weight and has 3-dimensional complex 

structure, however, it’s expensive and so used in few hospital. The aim of this study was to evaluate the cost-effective usefulness of axial 

loading CT by comparing specific bony alignment(angle) with standing radiographs and to assess the reproducibility according to degree 

of axial loading.

Materials and Methods: From January 2016 to May 2017, 80 patients(156 of 160 feet) who were taken foot radiographs with full weight 

bearing in standing position and 3D CT with axial loading device in supine position designed by author, were included. According to 

degree of axial loading (axial loading force x 100 / body weight), the patients were randomly assigned to three groups: Group A(30~50% 

(n=21, 40 feet)), Group B(50~70% (n=32, 63 feet)), Group C(70~100% (n=27, 53 feet)). The following angles were measured by two 

orthopedists three times: hallux valgus angle(HVA), 1st-2nd intermetatarsal angle(IMA1-2) and talonavicular coverage angle(TNCA) on 

dorsoplantar projection of foot and calcaneal pitch angle(CPA), talo-1st metatarsal angle(T1MA), and talo-calcaneal angle(TCA) on lateral 

projection of foot. The angles were digitally measured and agreement between two imaging methods(standing radiographs and axial 

loading CT) according to degree of axial loading was analyzed statistically using paired t- test.

Results: In group A(30~50% axial loading), All angles except HVA, IMA1-2(p>0.05) differed between two imaging methods(p<0.05). 

In group B(50~70% axial loading), TNCA, T1MA, TCA(p<0.05) differed between two imaging methods but HVA, IMA1-2, CPA(p>0.05) 

had no differences. In group C(70~100% axial loading), All angles had no differences between two imaging methods(p>0.05). Intra- and 

interobserver reliability of alignments for all two imaging methods was excellent (>0.75).

Conclusion: All angles of foot and ankle had no differences between standing radiographs and axial loading 3D CT when more than 70% 

of axial loading was applied, indicating that axial loading 3D CT has weight bearing and standing effect and axial loading 3D CT can be be 

substituted for expensive full weight bearing 3D CT.

Acknowledgment: Thanks for other co-authors
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Introduction: The purpose of the present study was to evaluate the clinical outcomes and associated repair integrity in a consecutive 

series of patients treated with the arthroscopic technique using suture anchors for intratendinous partial-thickness rotator cuff tears. Our 

hypothesis was that clinical results would be improved in patients with intratendinous partial-thickness rotator cuff tears who underwent 

arthroscopic repair.

Materials and Methods: Thirty consecutive patients with intratendinous partial-thickness rotator cuff tears included. After arthroscopic 

repair with suture anchors, rotator cuff repair integrity was determined by MRI or ultrasonography after operation. The mean age and 

follow-up period for the patients were 51.8 years (range, 19–65) and 29.4 months (range, 24–55), respectively. Five outcome measures 

were used before surgery and at the final follow-up: a visual analog scale (VAS) pain score, the American Shoulder and Elbow Surgeons 

(ASES) score, the Shoulder Rating Scale of the University of California at Los Angeles (UCLA), the Constant–Murley score, and range of 

motion (ROM).

Results: The radiological follow-up rate was 93.3%, and the follow-up rate for clinical evaluation was 96.6%. Mean UCLA score improved 

from 21.2 ± 4.1 preoperatively to 31.1 ± 3.5 at the final follow-up (P = 0.000). Mean ASES score improved from 39.8 ± 14.3 to 72.8 ± 20.5 (P 

= 0.000). Mean Constant–Murley score improved from 57.2 ± 17.4 to 76.0 ± 13.4 (P = 0.000). Mean VAS score improved from 5.8 ± 1.6 to 

2.5 ± 2.6 (P = 0.000). Mean ROM (forward flexion) improved from 149.8 ± 33.8° to 172.4 ± 9.1° (P = 0.001). The postoperative radiological 

examination showed cuff integrity without a re-tear in 89.2% of patients.

Conclusion: Arthroscopic repair for intratendinous partial-thickness rotator cuff tears showed a re-tear rate of 10.7% on radiological 

follow-up and resulted in significant improvement of functional outcomes and clinical results compared with before the operation.
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Introduction: We will confirm the radiologic change and its clinical outcome in patients who leave the tear of rotator cuff without 

appropriate treatment about the patients who have been diagnosed with tear of rotator cuff.

Materials and Methods: Rotator cuff tear size and fatty infiltration change of our research subjects was confirmed by comparing the initial 

MRI and final follow up MRI. It was confirmed using the pain VAS score on initial and final follow up MRI about change of the patient 

pain and compared with American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES) scoring on initial and 

final follow up MRI for functional change. Treatment history between the initial and the final follow up was investigated divided into five ; 

medication treatment, steroid injection, physical therapy, extracorporeal shockwave therapy(ESWT), and groups that do not have received 

all the treatment.

Results: The mean follow-up period of patients is 20.1 months, and it was confirmed the increase in size of the tear of rotator cuff of 

average 6.2mm during that period. Women were increased by an average of 5.66mm, men by an average of 6.85mm. But there was no 

difference between the sexes with increasing the tear size. There was no significance difference when it was compared with change of 

tear size between labor groups and non-labor groups. (p-value = 0.986) The mean of shoulder exercise group is higher but there was no 

significance difference between shoulder exercise groups and the other group. (pvalue= 0.083) The tear size of steroid injection groups 

increased significantly compared with non-steroid injection groups (pvalue= 0.049), and in particular, an increase in tear size was more 

statistically significant in patients with a history of more than 3 steroid injections. (p-value = 0.010)

Conclusion: It was confirmed the increase in size of the tear of rotator cuff of average 6.2mm during that period , and that steroid injection 

history might be possible the risk factor for increase of the rotator cuff tear size. More than three times the steroid injection therapy history 

can be seen as a strong factor for increase of the rotator cuff tear. When these patients are admitted, it should recommend aggressive 

treatment such as surgery because it is easy to failure in conservative treatment.
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Introduction: It is difficult that we estimate intra-operative blood loss in arthroscopic rotator cuff repair. The estimated blood 

loss(EBL) has been regarded as to be minimal and not clinically important. The purpose is to assess the EBL through the comparison of 

preoperative(Preop) and postoperative(Postop) hemoglobin(Hb) in arthroscopic rotator cuff repair.

Materials and Methods: From January 2015 to May 2017, 244 patients (221 men and 23 women, aged 36~82) were included, who 

underwent rotator cuff repair by one shoulder surgeon. There were 166 small-to medium tears, 46 large tears and 32 massive tears. The 

Preop and the Postop 7th day Hb were compared according to the rotator cuff tear size.

Results: Overall, mean Preop Hb was 13.74 g/dL and mean Postop Hb 12.92 g/dL(the difference in Hb levels 0.82). Depending on the tear 

size, 13.68 g/dL - Hgb 12.96 g/dL(0.72) in the small to medium tears, 13.94 g/dL - 13.01 g/dL(0.93) in the large tear group, and 13.75 g/

dL - 12.59 g/dL(1.16) in the massive tears. There was significant difference among the gap between the Preop Hb and Postop 7th day Hb 

levels depending on the tear size (P= 0.006). In 16 cases, the gap is greater than 2 g/dL

Conclusion: The blood loss during arthroscopic rotator cuff repair is greater than the EBL we think. The larger the size of the rotator cuff 

tear, the greater the blood loss during the arthroscopic surgery. In case at risk of anemia, we should consider the blood loss and make an 

operative plan.

Acknowledgment: I really appreciate my patients who let me do the surgery.
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Introduction: The dilemma associated with choosing and continuing conservative treatment for high-grade partial-thickness rotator cuff 

tears (HG-PTRCTs) is caused by the possibility of anatomical deterioration, tear progression, and conversion to a full-thickness rotator cuff 

tear (FTRCT). However, little information is available on the prevalence or timing of tear progression. The purpose of the current study 

was to evaluate HG-PTRCT progression with a minimum follow-up of 1 year by magnetic resonance imaging (MRI) and to document the 

prevalence and timing of tear progression.

Materials and Methods: Patients with HG-PTRCT (tear involvement >50% of the mediolateral length of the footprint) of the supraspinatus 

underwent follow-up MRI at least one year after initial presentation. Initial and follow-up MR images were used to determine whether 

tears had improved, not changed, or had aggravated. A change in tear involvement of >20% was defined as a significant change. Patients 

were categorized as follows: (1) a decrease in tear involvement of >20% (improved), (2) an increase or decrease of ≤20% (no change), or (3) 

an increase in tear involvement of >20% (aggravated). Demographic data and morphologic data were analyzed to identify variables related 

to tear progression.

Results: At initial diagnosis were 23 articular (28.4%) and 58 bursal (71.6%) side HG-PTRCTs. The study cohort was composed of 51 

females and 30 males and mean patient age was 62.3 years (range from 41 to 77 years). A significant change in tear involvements were 

observed at follow-up; in 13 patients (16%, 2 articular and 11 bursal side tears) tears were classified as aggravated (the aggravated group), 

in 48 patients (59.3%) there was no change group (the unchanged group), and in 20 patients (24.7%, 9 articular and 11 bursal side 

tears) tears were improved (the improved group). Univariate analysis showed initial tendinosis grade was significantly different in the three 

groups (p=0.007).

Conclusion: Although progression of HG-PTRCT during the long term is uncertain, observation and continued conservative treatment for a 

year after initial presentation could be conducted without much concern of tear progression. Image-based monitoring of tear progression 

could be performed after a year. Furthermore, in a considerable number of patients tears healed or reduced in size, which indicates 

decisions to undertake surgical repair at time of presentation may be unwarranted.
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Introduction: Earlier studies about human dermal matrix use for rotator cuff augmentation have had some limitations. We assessed 

the effect of acellular human dermal matrix augmentation after arthroscopic repair of large rotator cuff tears through a prospective, 

randomized, single-blinded, controlled trial.

Materials and Methods: Twenty-three patients were randomized into the allograft patch or noaugmentation groups (control). Constant, 

American Shoulder and Elbow Surgeons, and pain visual analogue scale scores were collected, and magnetic resonance imaging 

evaluation was performed preoperatively and 1 year postoperatively. We subdivided the patients according to the intraoperatively repaired 

cuff footprint coverage. We defined complete coverage as >50% of the footprint and incomplete coverage as <50%.

Results: The mean Constant and American Shoulder and Elbow Surgeons scores improved from 58.4-71.6 and 52.9-79.5, respectively, 

in the control group (P<.01), and 54.7-65.4 and 49.2-70.0, respectively, in the allograft patch group (P<.01). There were no significant 

differences in the changes in the two groups (P>.05). The mean pain visual analog scale score improved by 5.55-2.26 in the control group 

(P<.001) and 6.42-3.47 in the allograft patch group (P=.001). Pain in the control group was significantly improved (P=.021) compared 

with the allograft patch group. On follow-up magnetic resonance imaging, rotator cuff retear was confirmed in five patients (25%) in the 

control group and seven (36.8%) in the allograft patch group (P=.423). In the control group, 90.9% and 55.6% of the complete coverage 

and incomplete coverage subgroups had an intact tendon, respectively (P=.127). In the allograft patch group, 100% and 22.2% of the 

complete coverage and incomplete coverage subgroups had an intact tendon, respectively (P=.001).

Conclusion: Allograft patch augmentation in patients with large chronic rotator cuff tears did not improve functional outcomes or the retear 

rate. We do not recommend using acellular human dermal matrix augmentation in large rotator cuff tears with incomplete coverage repair.

Acknowledgment: This study was funded by the CG-bio Co. The authors thank Ms. Miseon Son for her invaluable technical assistance 
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Introduction: The purpose of this study was to investigate clinical outcomes and structural integrity after arthroscopic repair of 

anterosuperior massive rotator cuff tears (RCTs) and to compare clinical outcomes between healed and retear groups. The authors 

hypothesized that although both groups would exhibit improved clinical outcomes compared with their preoperative status, the healed 

group would have better clinical outcomes than the retear group, and in the retear group, the subscapularis retear subgroup would have 

inferior outcomes compared with the intact subscapularis repair subgroup.

Materials and Methods: This study included 73 of 90 eligible patients who underwent arthroscopic repair of an anterosuperior massive RCT. 

Functional outcomes after 2-year follow-up were assessed using the visual analog scale (VAS) pain score, subjective shoulder value (SSV), 

American Shoulder and Elbow Surgeons (ASES) score, University of California, Los Angeles (UCLA) shoulder score, and active range of motion. 

Patients were assigned to the healed group (group H, n = 34) or retear group (group R, n = 39) based on magnetic resonance arthrography 

results at 6 months postoperatively. Group R was composed of subgroup R1 (subscapularis retear) and subgroup R2 (intact subscapularis repair).

Results: Retearing occurred in 53% of patients. At 2-year follow-up, group H exhibited better outcomes for all functional scores versus 

group R, respectively (P<.001): VAS pain score (1.0 vs 2.1), SSV (90.2 vs 77.4), ASES score (90.8 vs 76.6), and UCLA shoulder score (31.0 

vs 24.9). Within both groups, all scores improved significantly compared with preoperative values (P<.001). At follow-up, group H had 

significantly better forward flexion (P = .018) and internal rotation (P = .002) than group R; within both groups, active range of motion 

improved in all planes compared with the preoperative condition (P<.001). Subgroup R1 exhibited inferior outcomes versus subgroup R2, 

respectively: VAS pain score (2.6 vs 1.5; P = .012), ASES score (70.9 vs 83.6; P = .013), SSV (70.9 vs 85.4; P = .005), and UCLA shoulder 

score (22.0 vs 28.5; P = .001).

Conclusion: After arthroscopic repair of anterosuperior massive RCTs, 53% of patients exhibited retearing. The healed group had better 

functional outcomes than the retear group. The subscapularis retear subgroup exhibited significantly inferior outcomes compared with the 

intact subscapularis repair subgroup.

Acknowledgment: The authors thank Dong-Su Jang (medical illustrator, Medical Research Support Section, Yonsei University College of 
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Introduction: Anterior-inferior shoulder instability is a common injury in young patients, particularly those practicing overhead throwing 

sports. Clinical results after arthroscopic repair are well studied and evaluated. However, the risk factors of recurrence require further 

assessment. The purpose of this study is to estimate risk factors that influence recurrence after arthroscopic Bankart repair.

Materials and Methods: A total of 170 shoulders with anterior-inferior shoulder instability were stabilized arthroscopically between 2005 

and 2014, met the inclusion criteria and the patients were able to be contacted at a minimum of 2-year follow-up. Patients were sorted 

into two groups by the recurrent dislocation or subluxation which was represented with positive for anterior apprehension test. Also, 

patients were analyzed for the statistical significance of various risk factors including age at surgery, gender, body mass index, dominance, 

number of preoperative dislocations, time interval between the first dislocation and surgery (shorter than 6 months or not), generalized 

hyperlaxity, concomitant injury (superior labrum anterior to posterior, multidirectional instability), glenoid version, and associated fractures 

with use of binary logistic regression analysis.

Results: The overall postoperative instability rate was 28.2%. Postoperative instability rate was significantly affected by number of 

preoperative dislocations (p=0.048, adjusted OR; 2-5 times, 6.41; more than 5 times, 8.77), time interval between the first dislocation and 

surgery (p=0.003, adjusted OR 5.62). The other variables were not found to be a significant risk factor.

Conclusion: Among the risk factor variables, number of preoperative dislocations and ), time interval between the first dislocation and 

surgery were significant risk factors for the recurrence of shoulder anterior-inferior instability after arthroscopic Bankart repair. The overall 

results suggest that meticulous attention to high number of preoperative dislocation or longer than 6months time interval between the 

first dislocation and surgery should be considered.

Acknowledgment: All authors fully contributed in this study.
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Introduction: The minimal clinically important difference (MCID) is the threshold value for a change that would be considered meaningful 

by the patient. The purpose of this study was to determine the MCID for the Rowe score after arthroscopic repair of anterior shoulder 

instability and to evaluate various patient and treatment related factors affecting the MCID.

Materials and Methods: One hundred ninety-eight patients who underwent arthroscopic stabilization procedure for anterior shoulder 

instability were enrolled. The Rowe score was assessed preoperatively and at a 1-year postoperative follow-up. The MCID was calculated 

for the Rowe score using an anchor-based method and a distribution-based method. The correlations between the MCID and several 

patient and treatment related factors were also evaluated.

Results: The MCID for the Rowe score was 9.7 according to the anchor-based method. By the distribution-based method, the MCID was 

5.6 with a standard deviation based estimate and 2.2 with an effect size based estimate. Dominant arm involvement was found to be 

positively correlated with MCID (p = 0.02), and body mass index was negatively correlated with MCID (p = 0.01). Age at the time of first 

dislocation and operation, number of dislocation events, gender, and interval between the first or last dislocation and the operation, were 

not related to the MCID.

Conclusion: To assess the effectiveness of arthroscopic stabilization procedure for anterior shoulder instability using the Rowe score, a 

difference of at least 9.7 in the score is clinically relevant. Dominant arm injury and body mass index were found to affect the MCID.
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Introduction: Septic arthritis presents with good joint function, but sometimes leads to poor outcomes. Concurrent systemic sepsis has 

been regarded as the poor outcome, and the exact cause remains unclear. This paper was performed to identify factors associated with 

concurrent systemic sepsis and to research results to predict poor outcomes in patients with septic arthritis.

Materials and Methods: Laboratory and medical data were reviewed for 137 adults with acute septic arthritis who underwent open or 

arthroscopic surgical debridement at our institution between January 2005 and December 2014. The patients were divided according to 

whether they had septic arthritis alone (Group A) or in combination with systemic sepsis (Group B). Systemic sepsis was defined as two 

more systemic inflammatory signs in response to an infectious process. Patient characteristics, laboratory findings, synovial fluid findings 

and cultures, and surgical results were compared between two groups.

Results: Of the 137 patients, 41 (29.9%) had initial systemic sepsis at the diagnosis of septic arthritis. Independent t test revealed that 

duration of prodromal symptom (p=0.012), serum neutrophil percent (p=0.008), C-reactive protein (p=0.001), Charlson comorbidity index 

(p=0.001), positive culture in synovial fluid (p=0.001), and Staphylococcus isolate in synovial fluid (p=0.001) had significant correlations 

with the group B. Repeated debridement was performed for those who had recurrence of infection, and this procedure was more often 

in group B (23 versus 21 joints, 23.9 versus 51.2%, p=0.012). Progression of arthritis occurred more often in group B (16 versus 17 joints, 

16.7 versus 41.5%, p=0.001).

Conclusion: Septic arthritis combined with systemic sepsis was related to duration of prodromal symptom, serum neutrophil percent, 

Creactive protein, Charlson comorbidity index, positive culture in synovial fluid, and a Staphylococcus isolate in synovial fluid. Concurrent 

systemic sepsis led to poor outcomes in patients with septic arthritis in terms of recurrence of infection and progression of arthritis.
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Introduction: Repetitive throwing activities apply significant shear stresses across the posterior part of the glenoid, overuse or adaptive 

change in skeletally immature athlete may be different from the adult players. The purpose of this study is to evaluate the characteristics of 

internal impingement-induced posterior glenoid lesion (PGL) on magnetic resonance imaging (MRI) in adolescent baseball players.

Materials and Methods: We retrospectively analyzed 72 adolescent baseball players (age; 12-17, mean 15.1 years, mean Body Mass Index 

(BMI); 22.93 kg/m2) who underwent MRI scan for dominant shoulder pain. Physical findings indicating posterior shoulder tightness were 

observed in 51 players (71%). The locations and morphologic features of PGL were assessed on conventional axial and oblique sagittal 

MRI, and physical and demographic factors related to PGL were also studied. To evaluate age-related changes of PGL, all players were 

divided into three groups based on the physeal status of proximal humerus: group I; open (14 players), group II; partial closure (37 players), 

and group III; complete closure (21 players).

Results: Of 72 players, posterior glenoid rim rounding (51, 67%) and periosteal thickening of posterior glenoid (63, 88%) were the 

main PGL on axial imaging. Osteochondritis dissecans (OCD) of glenoid (7, 10%), Bennett lesion, known as extraarticular exostosis on 

posteroinferior glenoid (4, 6%), and superior labral tear anterior to posterior (SLAP) or posterior labral tear (15, 20%) were also identified 

around posterior glenoid. On oblique sagittal imaging, PGL and OCD involved mid-portion of posterior glenoid consistent with the level of 

the infraspinatus muscle, but Bennett lesions were located relatively lower than PGL, near the glenoid origin of posterior band of inferior 

glenohumeral ligament. Although periosteal thickenings of posterior glenoid were common in all groups, posterior glenoid rim roundings 

were more prevalent in younger players (group I; 86%, group II; 78%, group III; 43%) (p=0.015), and labral tears were in older players 

(group I; 0%, group II; 19%, group III; 38%) (p=0.027). Six of seven OCD (86%) were in group II (p=0.047). Factors related to prevalence 

of posterior glenoid rim rounding were increased BMI (p=0.016), pitchers (p=0.024) and players with posterior shoulder tightness 

(p=0.023), but career length was not statistically significant (p=0.089).

Conclusion: Through this MRI study, posterior glenoid rim rounding and periosteal thickening are common characteristic PGL caused by 

internal impingement of shoulder in adolescent throwers, distinguished by its location with Bennett lesion. PGL is associated with the 

players' position, obesity and posterior shoulder tightness. Decreasing the rate of posterior glenoid rim rounding with skeletal growth 

implies that it may be recovered through the remodeling process, and SLAP or labral tears are increasing incidence of internal impingement 

lesion after physeal closure.
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Introduction: Since the real human field of view is stereoscopic, it had been necessary that surgeons had to process stereoscopic 

reconstructions with 2D images. However, due to the enhanced 3D visualization, surgeons could reduce these procedures and as a result 

they have been able to shorten significant time for making decisions in complex situations. Especially, 3D images derived from medical 

devices provides advanced information. It can help the clinicians to understand easily and make an effective.

Materials and Methods: Based on the 3D image data sets, virtual medical simulations, such as virtual endoscopy, surgical planning, and 

real-time interactions, have become possible. For example, a Leap motion which can recognize the hand gestures in the form of 3D 

motion that can perform the motion control analysis using application. Using this Leap motion, A surgeon can perform the virtual shoulder 

arthroscopic surgery skillfully and reduces mistakes in surgery. The simulation using Leap motion shows two screens for virtual surgery 

simulation. The first screen shows the patient's shoulder to be operated and arthroscopic portal. And the second screen shows a three-

dimensional image of a ruptured rotator cuff through a arthroscopy. When the surgeon catches the arthroscope and the instrument 

with both hands, the Leap motion recognizes the movement of both fingers. The image on the second screen changes according to the 

direction of the arthroscope. we conducted a questionnaire survey on the simulation and shoulder structure model in 10 medical students 

and 10 Interns in our hospital who did not have experience of shoulder arthroscopic surgery in the past. it included accuracy, traceability 

and utilization. Twenty users were allowed to experience both leap motion simulation and shoulder structure model.

Results: The simulation results were satisfactory with 80% or more of the accuracy and traceability, and 60% of the utilization compared 

with the shoulder structure model. The simulation using leap motion showed anatomically satisfactory images such as texture, color 

and three - dimensional image representation, and it was found that tracking motion on both fingers is relatively natural. The better the 

simulation, the better the results seems to be

Conclusion: By supplementing the simulations developed so far, it can be judged that pre-rehearsal or repetitive practice is possible and 

can be used for educational purpose. a virtual arthroscopic shoulder surgery using leap motion may be helpful for surgeon in learning a 

skillful technique.
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Introduction: The aim of this study is to reveal the anatomical variance of the supraclavicular nerve in the clavicular shaft fracture patients. 

It allows orthopedic surgeons to caution during surgery with the knowledge of predictable pattern of supraclavicular nerve branches.

Materials and Methods: 114 patients who underwent open reduction and internal fixation for clavicular shaft fracture and followed up at 

least 1 year were analyzed retrospectively. Whether the supraclavicular nerve was preserved and the location of preserved supraclavicular 

nerve were recorded in the operation chart. Cases were subdivided into two groups; group A consisted patients who have lateral and 

medial branches, group B who have additional intermediate branch. Location of supraclavicular nerve was measured as the distances from 

the acromioclavicular(AC) and sternoclavicular(SC) joints to each crossing nerve. Patients were asked to visit the clinic for minimum of 

three different occasions with at least 12 months after surgery and their subjective complaints were documented.

Results: The distance from acromioclavicular joint was 37.8 ± 8.4% of whole length of clavicle to lateral branch, and 66.4 ± 8.7% to medial 

branch in group A. In group B, it was 35.2 ±8.8% to lateral branch, 54.2 ± 5.2% to intermediate branch, and 69.3 ± 9.4% to medial 

branch. 7.9% (5 of 63) of group A complaint symptom associated with supraclavicular nerve, such as numbness around and distal to 

incision site, and 5.9% (3 of 51) of group B.

Conclusion: Surgeon should understand the anatomical variance of the supraclavicular nerve crossing the clavicle to reduce injury to these 

nerve branches. Patients will be more comfortable when the supraclavicular nerve was preserved during open reduction and internal 

fixation for clavicular shaft fractures.
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Introduction: We analyzed results of the midclavicle fracture treatment using the MIPPO technique in a retrospective manner.

Materials and Methods: Between September of 2014 and September of 2016, we analyzed 41 patients who received plate fixation from 

midclavicle fractures. Among the 41 cases, 3 received classical plate fixation due to their difficulty in preoperative reduction and 38 

received MIPPO surgery. Excluding 3 patients who were unable to follow up over 6 months, we analyzed 35 patients for their operation 

time, bone union, functional ASES score, scar lengths, pain relief (VAS), and their complications, and did an x-ray analysis of 16 patients 

who received metal remove.

Results: All patients over 6 months of follow-up achieved bone union, and scored 97.6 (94-100) on their shoulder functional scores. Their 

average operation time was 43.7 minutes, and average scar lengths of 6.3cm. There was one case of nonunion due to a metal fixation 

failure, but displayed a normal function after metal remove. There was one case of immediate re-operation due to inadequate fixation, 

and achieved good union and underwent metal remove. There was a plate failure case, but successfully achieved bone union after 

conservation. Six patients complained of cutaneous sensory problem, but improved during their follow-ups. Sixteen patients successfully 

received metal remove using the previous scar without adding additional incision. There was no statistical significance between normal 

and operated clavicle’s length.

Conclusion: Despite its small sample size, clavicle fixation using the MIPPO technique can be considered as an effective treatment due to 

its limited number of complications such as nonunion and rotational angulation.
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Introduction: 쇄골 골절 후 부정유합은 견갑운동 장애을 일으키는 흔한 요인이다. 3차원 전산화 단층 촬영은 견갑운동 장애를 객관적으로 평가하는데 

유용하지만 다량의 방사선 조사의 문제가 있다.

Materials and Methods: 2015년 6월부터 2017년 3월까지 본원에서 쇄골 골절후 관혈적 정복술및 내고정술을 시행 받고 해부학적 골유합이 이루어

진 28명의 환자를 대상으로 하였다. 최소 추시 시간은 6개월 이상 이었으며 마지막 추시에 시행한 신체검사에서 특별한 증상은 관찰되지 않았다. 새로

운 방사선 조사 방법으로 고안된 저선량 3 차원 전산화 단층 촬영을 시행 후 4명의 관찰자가 PACS 를 이용하여 견갑운동 장애를 평가하는 5개의 각도

[(upward rotation (UR) superior translation (ST), anterior tilting (AT), protraction (PRO), and internal rotation (IR)]를 계측을 하였다. 이를 바탕

으로 관찰자간 신뢰도 및 골절된 측과 건측 사이의 각도차이를 측정하였으며 마지막 추시에 결과(VAS, ROM)를 평가하였다.

Results: 쇄골 골절의 관혈적 정복술 후 해부학적 정복이 일어난 측과 건측 사이에서 측정한 5 개의 각도(UR, ST, AT, PRO, IR)는 골절측이 각각 

1.51(P=0.13), 0.89(P=0.374), 1.7(P=0.096), 0.83(P=0.406), 0.98(P=0.0.327) 더 컸으나 두 군간의 유의미한 차이 는 없었다. 새로운 저선량의 CT 

촬영 방법은 높은 관찰자간 신뢰도(k=0.996)를 나타내었다.

Conclusion: 쇄골 골절 후 해부학적 골유합이 일어나면 견갑운동 이상증의 빈도가 낮아지는 것을 확인하였다. 새로운 저선량의 CT 촬영법은 기존의 촬영

법과 비교하여 견갑운동장애를 평가하는데 충분한 관찰자간 신뢰도를 갖고 있으며 또한 기존의 촬영법 보다 방사선의 노출위험도를 낮출 수 있는 것으로 

사료된다.
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Introduction: Shoulder osteoarthritis is a gradual wearing of the articular cartilage leading to degenerative RCT (RCT). This pathological 

disorder is related to aberrant immune response, inflammation, and angiogenesis. Degenerative alterations prompt production of 

cytokines and angiogenesis-related proteins responsible for the pathogenesis of rotator cuff disease.

Materials and Methods: Twelve healthy RCT patients not suffering shoulder osteoarthritis were categorized as a control group, and 

24 patients were allocated into 2 RCT patient groups (RCTP1 and RCTP2), according to severity of RCT and glenohumeral arthritis. 

Inflammatory biomarkers in their synovial fluids, blood and tendon tissues were analyzed with ELISA, immunoblotting and collagen 

zymography.

Results: The inflammatory cytokines of IL-8, TNF-α and IL-1β were considerably elevated in synovial fluids of RCTP groups. The joint 

inflammation highly enhanced IGF-1 and TGF-β1 in the synovial fluids and serum. Angiogenesis-related proteins of Ang-1/Ang- 2/Tie-2 

and HIF-1α were highly up-regulated in ROS-exposed RCTP synovium. The matrix-degrading MMP-1 production was highly enhanced in 

synovial fluids of RCTP group, whereas the tissue collagen type-1 expression was diminished with reduction of CTGF expression. Although 

the secretion of PDGF-AB and VEGF were marginal in the circulation, PDGF-AB, TGF- β1, Ang-1 and MMP-1 were significantly enriched in 

PRP of RCTP group.

Conclusion: Synovial matrix degradation and oxidative stress-triggered angiogenesis may be involved in the occurrence of RCT with joint 

inflammation. TGF-β1 and Ang-1/Ang-2 are the major components to repair RCT and alleviate joint inflammation in PRP therapy.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical assistance, contributions to the statistical analysis, and 

the graphic design.
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Introduction: Tenodesis for the long head of biceps tendon can be classified into the technique of inserting the end of the tendon into the 

bone tunnel and fixing using the interference screw and another technique of fixing the tendon on the cortex using the suture anchor. On 

the biomechanical test, the pull-out strength of the bone tunnel tenodesis using interference screw is better. However, the superiority of 

any technique cannot be shown in the clinical studies. We could not find any study of the histological differences between techniques. We 

wanted to analyze the histological healing differences of the biceps tenodesis in the rat.

Materials and Methods: Eighteen Sprague-Dawley rats were allocated into two groups. In the group I, the long head of biceps tendon was 

tenotomized at the origin and passed through the bone tunnel and fixed using the threaded pin. In the group II, the cortex of the bicipital 

groove was decorticated without tenotomy of the long head of biceps. A non-absorbable suture was looped around the tendon and 

passed through the bone tunnel. The suture was fixed at the posterior cortex using the screw. On the 3rd, 5th, 7th week postoperatively, 

the shoulder including the humerus and tendon was obtained. H & E stain, Mason trichrome stain and immunohistochemical stain of 

collagen I and III was performed.

Results: In the H & E stain and Mason trichrome stain, collagen fibers connecting from the tendon into the bone was seen and that was a 

little different between groups. In the immunohistochemical stain of collagen, collagen III was highly stained in 3rd week and weakened in 

7th week in group I. Collagen I was highly stained in 7th week in group I. These findings were same in group II.

Conclusion: Histological findings showed no definite differences between two groups. An indirect healing pattern was shown in the 

bicepstenodesis in rat model.
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Introduction: Rotator cuff tear (RCT) is one of the representative musculoskeletal disorders characterized by muscle atrophy, degeneration 

and fatty infiltration, which are closely correlated with poor functional outcome. Understanding the molecular mechanisms of these 

muscular changes would greatly help to understand the disease process, and to identify effective therapeutic strategies to treat this 

disorder. The aim of this study is to examine the gene expressions associated with muscular changes after rotator cuff tear in mouse and to 

understand the relationship among genes or genetic groups which were categorized by various cellular functions.

Materials and Methods: Male 8-week-old C57BL/6 mice were divided into two groups (1, 4 weeks after RCT; n = 8/group) and received 

unilateral complete supraspinatus tendon transection (Right side). The left side of each mice was used as a control. At 1 and 4 weeks after 

surgery, mice were sacrificed, and the SST muscles were completely harvested and used for total RNA extraction. Global gene expression 

analyses were performed by Affymetrix GeneChip® Human Gene 2.0 ST oligonucleotide arrays, by categorizing into 10 groups of interest 

such as aging, muscle atrophy and apoptosis. Further, we validated the characteristics of various gene expressions after RCT using real-

time PCR.

Results: Total 39,429 genes were analyzed from control and injured muscle at 1 and 4 weeks after RCT, and categorized 10 groups by 

key cellular events. Aging-related genes, the serine/threonine kinase, Cdk1 was increase at 1W after RCT (34.2 fold) but decreased at 4W 

after RCT (0.2 fold), which showing acute induction of Cdk1 for cell cycle regulation after muscle injury. Apoptosis-related genes, keratin 

18 was remarkably increased in injured muscle (1W RCT: 217.8 fold; 4W RCT: 22 fold). Within muscle atrophy category, the myogenin 

was significantly increased at the acute injury stage (1W RCT: 38.5 fold), and sustained still 4W after RCT (11.95 fold), while, the inhibitor 

of myogenesis, myostatin revealed marked reduction in the injured muscle (0.1 and 0.4 fold reduction in 1W and 4W RCT, respectively), 

which showing counter regulation of each gene. Interestingly, Rps6kb1 and gelsolin are induced in common among aging, apoptotic 

process and muscle atrophy categories, in which similar expression patterns were confirmed by qRT-PCR, individually. Taken together, our 

study show that muscle injury by RCT lead to various gene expression changes between different cellular events, and provide valuable 

information to understand molecular signal pathway for RCT or other muscle injury.

Conclusion: In this study, using mouse RCT model, we examined various potent signal molecules associated aging, muscle atrophy, 

apoptosis and other cellular process after RCT, which providing important information to understand the molecular mechanism for the 

disorder. We also identified putative key molecules which are commonly expressed in different categories of cellular process such as aging 

and muscle atrophy after RCT.

Acknowledgment: This paper was supported by National Research Foundation of Korea.
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Introduction: Collapse of humeral head on radiograph can be seen in arthritic patients who require arthroplasty. We have observed series 

of humeral head collapses that are not associated with osteonecrosis or infection, and discovered distinct clinical and radiologic features.

Materials and Methods: From 2004~2016, 86 patients underwent shoulder arthroplasty in a tertiary university hospital. A retrospective 

review of preoperative X-ray was performed to investigate the collapse of humeral head. Collapse was defined as significant loss of 

humeral head which shows characteristic 'chopped' appearance. Review of medical record including medical history, surgical record, 

pathology report of humeral head, and preoperative MRI were performed.

Results: Fifteen patients had collapse of humeral head on preoperative X-ray. All patients were female, and mean age was 72 years (52-

83). Five patients had cuff tear arthropathy and required reverse total shoulder arthroplasty. Six patients had history of trauma which 

caused sudden collapse of humeral head on serial X-rays. Twelve patients showed no osteonecrosis on pathologic report. On MRI, there 

was bone marrow edema of humeral head with joint effusion. Three patients were diagnosed with osteonecrosis based on the medical 

history (systemic steroid use), preoperative MRI (crescent sign), and pathologic report. These patients showed distinct osteochondral ‘fallen 

fragment’ with head collapse on X-ray.

Conclusion: Simple collapse of humeral head can occur in patients who have no osteonecrosis, caused by subchondral fracture after 

trauma which is similar to vertebral compression fracture. Some patients with cuff tear arthropathy and superiorly migrated humerus can 

be vulnerable to humeral head simple collapse. When osteochondral fragments are observed with head collapse, osteonecrosis can be 

suspected.
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Introduction: Some patients were obtained unpredictably poor functional outcomes after reverse total shoulder arthroplasty (RTSA), even 

majority were satisfied with their results. The purpose of this study was to investigate the incidence of patients showing poor motion 

recovery after RTSA, and to analyze the factors causing poor outcome.

Materials and Methods: Seventy-six patients (28 men and 48 women) underwent primary RTSA using reverse type Aequalis (Tornier, 

France). Average age of the patients was 69±8 years (range, 42 to 82 years) while average period of follow-up was 33.5±12.4 months 

(range, 24 to 93 months). Preoperative pseudoparalysis was in 37 patients, not in 39 patients.

Results: There were 40 patients with excellent outcome, 18 with good, 10 with fair, and 8 with poor. Twenty-seven patients (46.6%) in 

Group A (excellent and good) and 10 (55.6%) in Group B (fair and poor) had preoperative pseudoparalysis (p=0.504). In Group A and B, 

46 patients (79.3%) and 13 (72.2%) underwent RSTA for cuff arthropathy, and 12 (20.7%) and 5 (27.8%) for other pathologies (p=0.742). 

Thyroid diseases, hypertension, diabetes, and smoking history were in 8, 16, 18, and 10 patients in Group A, and 1, 7, 7, and 4 in Group B. 

Mean postoperative lateral humeral offset(LHO) was -2.04 ± 5.56mm in Group A and 3.18 ± 5.02mm in Group B (p=0.001). The volume of 

anterior deltoid muscle belly was 530.7 ± 212.0mm² in Group A and 431.6 ± 124.5mm² in Group B (p=0.093).

Conclusion: A satisfactory improvement of forward elevation was achieved in 76.3% of patients after RTSA using prosthesis designed 

to be medialized. The pseudoparalysis and the deltoid volume before surgery did not affect postoperative forward elevation. The 

postoperative LHO and the alteration of humeral lateralization were analyzed as significant factors causing poor recovery of motion after 

RTSA. Therefore, humerus lateralization should be performed carefully in accordance with the characteristics of implant designed to be 

medialized or lateralized in RTSA.
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Introduction: Neck shaft angle (NSA), center of rotation (COR), glenoid inclination (GI) and inferior overhanging (IO) of implant were 

reported in many studies as the important factors that affected on prognosis in reverse shoulder arthroplasty. However, there were a few 

comparative studies for result of RSA depending on the types of implant. This study aimed to assess the effect of multiple factors, including 

NSA, COR, GI and IO on the clinical and radiological prognosis according to the types of implant in RSA.

Materials and Methods: This study included 112 shoulders underwent the RSA surgery at least 1-year follow-up. Average period of follow-

up was 30.6 months. Five different types of the implant were used in RSA. Pre- and post-operative active range of motion (ROM), visual 

analog scale (VAS) pain score, American Shoulder and Elbow Surgeons (ASES) score and Constant score were evaluated for the clinical 

outcomes. Scapular notching, component loosening, peri-prosthetic fracture and acromial fracture were checked for assessment of the 

radiologic outcomes.

Results: The implant of NSA of 155°, 145° and 135° were used in 67 cases (59.8%), 10 (8.9) and 35 (31.3), respectively. Each implant of 

medialization and lateralization of COR were 25 (22.3) and 87 (77.). The implant of lateralization of glenoid and humerus were 77 (68.75) 

and 10 (8.93). Average glenoid inclination and inferior overhanging were 7.7mm and 3.4. Scapular notching, loosening and peri-prosthetic 

fracture were 15 cases, 3 and 2, respectively. Acromial fracture and post-operative infection were 3 cases and 2. In implant with high 

NSA, scapular notching was significantly increased (P=0.0082). The implant with lateralization of COR showed significantly decreased 

scapular notching (P=0.0030 ). However, there was no difference in the ROM and clinical scores according to the NSA and position of 

COR. And difference of the GI did not affect to radiological and clinical outcomes significantly. There was also no statistically significant on 

complication rate depending on the types of implant (P=0.3075).

Conclusion: In all implants, clinical result and forward elevation of ROM were improved. But, there was no difference in the clinical result 

and complication rate, except in the scapular notching, according to the implant. High NSA and medialization of COR of implant were 

negative factors for scapular notching in mid-term follow-up of RSA. It was supposed that NSA and COR were important factors in 

radiologic prognosis of RSA.
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Introduction: Subacromial pain pump has been widely used to provide adequate analgesia after arthroscopic rotator cuff surgery. However, 

myotoxic or tendinotoxic effects of local anesthetics in vitro have been reported, and there is still a controversy about these adverse 

effects on healing of rotator cuff in vivo condition. In the current study, authors hypothesized that ropivacaine through subacromial pain 

pump would not make an adverse effect on rotator cuff tendon healing, fatty degeneration of rotator cuff muscle, muscle strength and 

functional outcome after arthroscopic rotator cuff repair.

Materials and Methods: We continued follow-up the enrolled patients who had participated in the authors’ three published prospective 

studies regarding pain control after arthroscopic shoulder surgery. One hundred eighteen patients who had rotator cuff repair and 

performed radiologic and functional evaluation at least 1 year postoperatively were included, and they were divided into 3 Groups: 

patients of continuous subacromial ropivacaine infusion (Group I, n = 33), patient-controlled subacromial ropivacaine infusion (Group II, 

n = 30), and other pain control modalities without subacromial ropivacaine (IV PCA and/or interscalene block, Group III, n = 55). At least 

1 year after surgery, rotator cuff tendon healing and the changes of fatty degeneration of rotator cuff muscle (global fatty degeneration 

index, GFDI) were estimated using CT arthrography (CTA), MRI or USG. Furthermore, the changes of isokinetic muscle performance test 

(IMPT) were calculated, and functional outcomes were evaluated with visual analogue scales (VAS) for pain and satisfaction, American 

Shoulder and Elbow Society (ASES) score and Constant score.

Results: There were no differences in pain VAS (Group I: 1.1, Group II: 1.3, Group III: 0.9, p = 0.88), in satisfaction VAS (Group I: 8.3, 

Group II: 8.7, Group III: 8.0, p = 0.64), in ASES score (Group I: 79.5, Group II: 81.1, Group III: 75.7, p = 0.34) and in Constant score (Group 

I: 81.8, Group II: 77.6, Group III: 78.2, p = 0.31) at final follow-up. There were no significant differences in the healing rate (Group I: (24/33 

(72.7%)), Group II: (22/30 (73.3%)), Group III: (39/55 (70.9%)), p = 0.83), and no statistical differences in change of GFDI (Group I: 0.45, 

Group II: 0.62, Group III: 0.41, p = 0.79) between three Groups. No differences were found in change of IMPT (p > 0.05). When data were 

re-analyzed with two Groups (Group I+II vs. Group III), there were no significant differences in the functional scores, healing rate, changes 

of GFDI and IMPT between two groups (p > 0.05).

Conclusion: The current data suggested that the myotoxicity of subacromial ropivacaine pain pump may be reversible or may not be severe 

to interfere tendon healing and muscle degeneration, and thereby may not affect postoperative function.
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Introduction: Although the incidence of concealed interstitial delamination(CID) or intra-substance tear of rotator cuff is known to be 

relative high, there are few reports of its surgical treatment and clinical outcome. We evaluated the clinical outcome of surgical treatment 

for CID of rotator cuff.

Materials and Methods: Among 84 patients have been diagnosed with partial thickness rotator tear (supraspinatus and infraspinatus, 

except subscapularis) and got arthroscopic surgery in our hospital from 2013 to 2016, we reviewed 31 patients who have MRI findings 

with intra-substance tear. 23 of 31 patients have been confirmed as CID lesion after arthroscopic surgery and 21 of 23 patients could been 

evaluated more than 1 year after surgery, then 21 patients were evaluated their preoperative MRI findings, healing rate with follow-up 

MRI, and clinical outcome with Constant score and UCLA score.

Results: In preoperative MRI, superior rotator cuff has intact articular and bursal side lining and swollen high signals between them in all 

cases. During arthroscopic surgery, we can find weak area of bursal side tendon through probing and confirm concealed delaminated 

lesion after removal of outmost layer of tendon with motorized shaver in all cases. The average size of tear after arthroscopic debridement 

for non-vitalized tendon substance is 13(±6)×16 (±7) mm2. No patient showed retear after arthroscopic repair with suture bridge 

technique at the final MRI evaluation. All patients show significant improvement in Constant and UCLA score between preoperative and 

final evaluation.

Conclusion: The clinical outcome after arthroscopic repair for concealed interstitial delamination (CID) or intra-substance tear of rotator 

cuff show favorable results in case of patients who did not respond any more to conservative treatment.

Acknowledgment: In case of patient who have intrasubstance tear did not respond to conservative treatment, arthroscopic repair can be 

expected to make favorable results.
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Introduction: The rotator cuff tendon is known to exert a shear force between the superficial and deep layers. Owing to this characteristic, 

separate repair of delaminated rotator cuff tears has been introduced for the physiological restoration of the rotator cuff. We compared 

clinical results between separate double row repair and separate bridge repair for the treatment of delaminated rotator cuff tear.

Materials and Methods: Between May, 2012 and March, 2016, a total of 67 patients who underwent arthroscopic rotator cuff repair for 

a delaminated tear were enrolled and randomly allocated into 2 groups. In group 1 (n = 34), arthroscopic separate double-row repair was 

performed. In group 2 (n = 33), arthroscopic separate bridge repair was performed. The ASES score, Constant score, Simple Shoulder Test 

score, and VAS score for pain and ROM were assessed before surgery; at 3, 6, and 12 months after surgery; and at the last follow-up. MRI 

was performed at 12 months postoperatively to examine the re-tear rate and pattern.

Results: The mean follow-up period was 16.8 months. Significant improvements in functional scores were observed in both groups at the 

last follow-up. No significant differences of ROM and functional scores were found between 2 groups at each time point. 6 patients (17.6 %) 

in group 1 and 8 patients (24.2%) in group 2 showed re-tear on MRI at 12-month follow-up. But there was no significant difference of re-

tear rate between 2 groups (P > .05). And each 2 patients had type 1 re-tear in both groups. 4 patients had type 2 re-tear in group 1 and 6 

patients in group 2. But there is no significant difference of re-tear type between 2 groups (P>.05).

Conclusion: Both techniques were effective in improving outcomes in the treatment of delaminated rotator cuff tears. And there is no 

significant differences in the rate of re-tear and re-tear types between both groups. The surgeons can use either technique according to 

their preference if the articular side tendon would be securely fixed by the separate repair technique in the delaminated rotator cuff tear.

Acknowledgment: No specific acknowledgment.
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Introduction: More than 100 years ago, clinicians and investigators recognized the presence and potential roles of mechanoreceptors in 

the function of joints. Joint mechanoreceptors have been most often studies in the knee, especially for the anterior cruciate ligament. In 

rotator cuff(RC) muscles and tendons, a large concentration of muscles spindles and Golgi tendon organs have been demonstrated in 

animal study, suggesting that RC possess the anatomical basis for perceiving joint position and motion. We suggest that the possibility of 

preservation of an assumed proprioceptive function can be increased if the integrity of the RC remnant is preserved. For this reason, we 

choose a surgical technique that preserves the RC remnant. as much as technically possible, and analyzed the clinical results.

Materials and Methods: Among 117 patients who underwent arthroscopic RC repair between January 2015 and February 2016, the 

subjects consisted of those patients who underwent remnant preserving repair and had at least one year of follow-up. Remnant was 

divided into three types using preoperative MRI. Type 1 was those cases tear occurred at proximal to the footprint; Type 2 was those cases 

in which the tear occurred in the proximal edge of the footprint. Type 3 was those cases in which the tear was within the footprint, and at 

least 30% of remnant tissue was preserved. Different repair techniques were used depending on the type of tear. Type 1 and Type 2 were 

repaired end-to-end, but for Type 1, the shuttle relay was performed on the articular side and the suture was tied on the bursal side, while 

for Type 2, the shuttle relay and suture tying were both performed on the bursal side. Type 3 were repaired by inserting the anchor into the 

proximal part of the remnant, then using mattress suture to apply lateral traction to the proximal RC. And remnant and proximal RC were 

then repaired using the end-to-end technique. Changes in pain and function were analyzed using the VAS score, ASES score, and Constant 

score, which were measured preoperatively and at final follow-up.

Results: Remnant was identified in the preoperative MRI of 25 patients; by type, 4 were Type 1, 5 were Type 2, and 16 were Type 3. Type 1 

showed improvements from preoperative to final follow-up from 6.3 to 1.5 in VAS score, from 81.5 to 88.5 in ASES score, and from 75.6 

to 87.3 in Constant score. Type 2 improved from 6 to 1.2, from 89.6 to 94.6, and from 77.6 to 92.6. Type 3 improved from 5.6 to 1.3, from 

83.6 to 91.4, and from 75.4 to 88.3.

Conclusion: This study seemed to be able to verify positive clinical outcomes from remnant-preserving repairs as a substitute for the 

conventional technique debriding remnant on the footprint before repair.
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Introduction: 회전근개 복원술 후의 구조적 건전성에 따른 임상적 결과와 구조적 결과에 대해 논란이 있어 왔다. 본 연구의 목적은 회전근개 복원술 후의 

구조적 건전성 질이 임상적 및 구조적 결과에 영향을 미치는지, 그리고 어떻게 영향을 미치는지 조사하는 것이다. 우리의 가설은 높은 수준의 구조적 건전

성을 보일수록 더 나은 임상 적 및 구조적 결과를 나타낸다는 것이다.

Materials and Methods: 본 연구는 2008 년 6 월부터 2016 년 1 월까지 관절 경적 회전근개 봉합술을 시행 한 회전근 개 전충 파열 308 례를 대상으

로 하였다. 본 연구에서는 수술 1 년째 촬영한 MRI 에 대하여 Sugaya 분류 체계를 이용하여 회전근개 복원술 후 구조적 완전성을 평가하였다. ROM, 통

증 VAS, 강도 및 functional scoring system(ASES, Constant UCLA, DASH, SST 및 SPADI)을 측정하여 기능적 결과를 평가하였다. 구조적 결과를 평

가하기 위해서 수술 직후 MRI 와 술 후 1 년째 MRI 를 비교하였으며, 그 결과를 fatty infiltration 및 muscle atrophy 로 나누어 평가 하였다. 또한 전반

적인 어깨 기능, 통증, 수술에 대한 만족도에 대해서도 평가 하였다.

Results: Sugaya grade II 가 156 개로 가장 많았으며, Sugaya grade I, III, IV 및 V 는 각각 88, 36, 6, 22 개였다. functional score 에서 Intact 

(Sugaya I, II, III) 군은 ASES, Constant, UCLA, SST 에서 Retear 군 (Sugaya IV, V)보다 통계적으로 더 좋은 결과를 보였다. 근육 강도, 전반적 기능 및 

평균적 통증 정도는 Intact 군에서 더 좋은 결과를 보였다. Infraspinatus 의 fatty infiltration 은 Sugaya grade I 과 III(p=0.002), Sugaya grade II 와 

III(p=0.004)로 갈수록 통계적으로 유의미하게 악화되었다. 반면 Sugaya grade III 와 V 는 통계적인 차이는 없었다. Supraspinatus 와 subscapularis 

는 Sugaya I 과 II 에서 수술 직후에 비해 fatty infiltration 이 호전되는 방향으로 변화하였으나, infraspinatus 의 Sugaya III 과 V 에서 fatty infiltration 

은 수술 직후에 비해서 악화되었다. 군 간 분석에서 supraspinatus 의 CSA (cross section area)의 변화량은 Sugaya I (-5.67 ± 105.72)에서 Sugaya II 

(-30.07 ± 126.57)로 가면서 통계적으로 유의하게 감소하였다. Sugaya V (-140.03 ± 80.42)의 경우, 케이스의 수가 매우 적었던 Sugaya IV 를 제외한 

모든 Sugaya 그룹 중에서 CSA difference 값이 가장 크게 감소되었다.

Conclusion: 회전근개 복원술 후, intact 군이 retear 군 보다 임상 결과가 좋은 경향을 보였다. 같은 intact 군 내에서도 구조적 건전성의 질에 따라 더 나

은 구조적 결과를 보였다.
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Introduction: this study was designed to evaluate the clinical usefulness of ultrasonography and MRI after arthroscopic rotator cuff repair 

and to compare the features of ultrasonography and MRI

Materials and Methods: between 2015.02 to 2017.04 , 327 patients were treated with arthroscopic rotator cuff repair. We enrolled 62 

patients who have undergone postoperative USG and MRI examination at 1-yr follow up session. and Integrity of the rotator cuff was 

observed postoperatively using serial USG examination. In the postoperative evaluation of rotator cuff integrity, ultrasonographic findings 

were categorized as 3 groups(intact, thinning, retear) and MRI findings were categorized as 3 groups (intact, temporal change, retear). 

Functional outcome was evaluated with ASES, KSS scores after an year from surgery.

Results: In the postoperative examination, mean retear rate after an year from surgery was 6.4% and mean integrity thinning rate after an 

year from surery was 21% in using USG. Mean retear rate after an year from surgery was 29% and mean integrity temporal change rate 

after an year from surgery was 41.9% in using MRI. mean ASES and KSS were 88.39 and 88.22 in Group A( intact in both USG and MRI) 

, mean ASES and KSS were 85.37 and 86.27 in Group B( retear, thinning, temporal change in USG or MRI) and mean ASES and KSS were 

80 and 81.67 in Group C( retear in both USG and MRI) group A and B has no difference in statistically(ASES, KSS p value : 0.024, 0.047) 

but group C has statistically difference( ASES, KSS p value versus Group A : 0.06,0.185), (ASES, KSS p value versus Group B : 0.097,0.278)

Conclusion: Retear should not be decided only one modality at one year time period. USG and MRI after arthroscopic rotator cuff repair 

were useful in identifying integrity according to the grade and making treatment plans

Acknowledgment: I'd like express my sincere thanks to all . Particularly, I'd like to express my hearty gratitude to my advisor Professor 

Chang- Hyuk choi for the significant support of my graduation thesis and related studies with the greatest care.
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Introduction: We introduce several methods for fixation of unique Mayo type II olecranon fractures with the coronal plane fragment (CPF) 

including the entire coronoid process, and report the radiological and clinical results through a case series.

Materials and Methods: Our method was used in 12 patients with a mean age of 44 years. CPFs were fixed with concurrent fixation by a 

locking platescrew for the olecranon in three patients (method 1), cerclage wiring in six patients (method 2), a mini plate in two patients 

(method 3), and a double locking plate (method 4) in one patient. We accessed the fragment, through an additional medial coronoid 

approach after identifying the olecranon fragment through a dorsal approach (methods 1 – 3). In method 4, the CPF was fixed through a 

dorsal approach between the comminuted metaphyseal fragments.

Results: With the exception of one patient with delayed union, all patients had achieved union at 3-month follow-up. The mean flexion–

extension arc was 125°. The mean pronation/supination was 72.5°/71.7°, respectively. The mean visual analog scale score for elbow pain 

was 0.92, and the mean Mayo Elbow Performance Score was 86.7. The mean Disabilities of the Arm, Shoulder, and Hand score was 10.2. 

There were no major complications.

Conclusion: A thorough preoperative understanding of the fragment patterns and preparation of tools for adequate reduction and fixation 

are necessary for satisfactory clinical and radiological outcomes. However, further comparative trials of conservative management versus 

surgery for CPF fixation, and any differences in outcomes according to the CPF fixation options, are required.
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Introduction: We introduce several methods for fixation of unique Mayo type II olecranon fractures with the coronal plane fragment (CPF) 

including the entire coronoid process, and report the radiological and clinical results through a case series.

Materials and Methods: Our method was used in 12 patients with a mean age of 44 years. CPFs were fixed with concurrent fixation by a 

locking platescrew for the olecranon in three patients (method 1), cerclage wiring in six patients (method 2), a mini plate in two patients 

(method 3), and a double locking plate (method 4) in one patient. We accessed the fragment, through an additional medial coronoid 

approach after identifying the olecranon fragment through a dorsal approach (methods 1 – 3). In method 4, the CPF was fixed through a 

dorsal approach between the comminuted metaphyseal fragments.

Results: With the exception of one patient with delayed union, all patients had achieved union at 3-month follow-up. The mean flexion–

extension arc was 125°. The mean pronation/supination was 72.5°/71.7°, respectively. The mean visual analog scale score for elbow pain 

was 0.92, and the mean Mayo Elbow Performance Score was 86.7. The mean Disabilities of the Arm, Shoulder, and Hand score was 10.2. 

There were no major complications.

Conclusion: A thorough preoperative understanding of the fragment patterns and preparation of tools for adequate reduction and fixation 

are necessary for satisfactory clinical and radiological outcomes. However, further comparative trials of conservative management versus 

surgery for CPF fixation, and any differences in outcomes according to the CPF fixation options, are required.
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Introduction: Distal triceps brachii tendon rupture is rare injuries and management has not been established. The purpose of this study is to 

analyze surgical treatment and clinical outcome retrospectively.

Materials and Methods: We retrospectively reviewed 10 patients who underwent surgical treatment from July 2008 to May 2017. There 

were 4 females and 6 males. Mean age at operation was 50 years. Injury mechanisms were composed with 4 direct contact injuries, 1 

extension type injury, 2 non-traumatic injuries, and 3 injuries by unknown mechanism. Physical examination and X-ray were performed on 

all 10 cases. Four cases underwent ultrasonography, 6 cases underwent CT and MRI evaluation. All 10 cases were closed fractures, 1 case 

was triceps tendon rupture and 9 of the cases were accompanied with avulsion fractures. One of the avulsion cases was accompanied with 

radial head fracture. Radiologic analysis, pain, range of motion, motor grade and DASH score were assessed postoperatively.

Results: Intraoperative findings were composed with 2 cases of complete rupture of triceps brachii, 6 cases of over 50% rupture. Primary 

repair was done for rupture not accompanied by avulsion, 3 cases were treated by bony fragment removal and primary repair with suture 

anchor. Four cases were treated by tension band wiring. Clinical follow up showed good results regarding ROM and DASH score, and no 

differences were noted between different surgical techniques regarding clinical results and prognosis. Two cases of proximal retraction of 

bony fragment, 2 cases of extension limitation by 10 degrees, 1 case of heterotrophic ossification were observed.

Conclusion: Distal triceps rupture and avulsion fracture is not a common injury. No clear indication exists for surgical treatment. Avulsion 

itself cannot be defined as surgical indication. If CT findings show large avulsion and complete rupture of distal triceps brachii is suspected, 

US and MRI should be performed in order to assess the rupture and assess whether surgical treatment is needed. In this study, simple 

repair, repair by suture anchor, tension band wiring was done and clinical results were satisfactory.
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Introduction: Chronic supraspinatus tendon tears are mainly degenerative in nature and may be asymptomatic, however, tears are 

vulnerable to the propagation after traumatic events. The purpose of this study is to evaluate the clinical results after surgical repair of 

acute superimposed posterior rotator cuff tear in the setting of preexisting retracted supraspinatus tendon tear.

Materials and Methods: From July 2013 to March 2017, a total of 18 patients (age: 62.1±7.6, male 14, female 4) were included in this 

study. Seventeen patients had significant traumatic events 3.7±4.4 weeks before the surgery. Physical findings revealed pseudoparalysis 

and external rotation lag sign in 11 (61%) and 9 (50%) patients, respectively. Preoperative magnetic resonance imaging (MRI) scans were 

evaluated for the nature and extent of torn tendon, and fatty degeneration by Goutallier grading in all cuff muscles to validate if the tears 

were acute or chronic. Surgical repairs were either arthroscopic (8, 44%) or mini-open (9, 50%), and partial repair of posterior cuff tears 

only were in 4 patients (22%). Preoperative objective and subjective outcomes were compared after surgery including visual analogue 

scale for pain (PVAS), range of motion, simple shoulder test (SST) and Korean Shoulder Score (KSS). Acromiohumeral distance (AHD) and 

degenerative change by Hamada were evaluated with plain radiographs, tendon repair integrity was assessed with ultrasound at average 

17.3±10.1 months.

Results: On preoperative MRI, mediolateral tear size and fatty degeneration (FD) grading of preexisting supraspinatus tear were 3.6±

0.8cm and 2.7±0.7, respectively. FD of infraspinatus and teres minor were minimal, 1.0±0.5, 0.7±0.9 respectively, and posterior cuff tears 

were extended to teres minor in 11 of 18 (61%). After surgery, 15 patients (83%) were satisfied with their symptoms and mean PVAS 

improved from 8.2 to 1.3(P<0.05). Active elevation were improved from 77.4o to 138o (P<0.05), and from 15.8 o to 45.6 o in external 

rotation (P<0.05). Overall functional outcome scores were significantly improved; SST and KSS were 8.9±3.5 and 82.5±10.1 (p<0.05). Mean 

AHD was significantly recovered from 4.4±2.5mm to 6.7±2.8mm, but 2 patients showed progression of degenerative change. Regarding 

anatomical results utilizing ultrasound, retears after the complete repair were 3 in 14 patients (21%), who showed poor outcome, two 

of three had preoperative FD of subscapularis and teres minor muscle. Four patients with partial repair of posterior cuff only, revealed 

improved functional score, and showed no sign of the retear of the repaired infraspinatus on ultrasound.

Conclusion: Patients with chronic retracted supraspinatus tear may be presented with sudden severe disability such as pseudoparalysis and 

external rotation weakness after acute traumatic posterior rotator cuff tear. Early recognition of this injury and surgical repair can reliably 

restore shoulder function, and partial repair of acute posterior cuff tear can be expected favorable outcomes in irreparable supraspinatus 

tear.
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Introduction: A retear is a significant clinical problem after rotator cuff repair. However, no study has evaluated the retear rate with regard 

to the extent of footprint coverage.

Materials and Methods: Data were retrospectively collected from 693 patients who underwent arthroscopic rotator cuff repair between 

January 2006 and December 2014. All repairs were classified into 4 types of completeness of repair according to the amount of footprint 

coverage at the end of surgery. All patients underwent magnetic resonance imaging (MRI) after a mean postoperative duration of 

5.4 months. Preoperative demographic data, functional scores, range of motion, and global fatty degeneration on preoperative MRI 

and intraoperative variables including the tear size, completeness of rotator cuff repair, concomitant subscapularis repair, number of 

suture anchors used, repair technique (single-row or transosseous-equivalent double-row repair), and surgical duration were evaluated. 

Furthermore, the factors associated with failure using the single-row technique and transosseous-equivalent double-row technique were 

analyzed separately.

Results: The retear rate was 7.22%. Univariate analysis revealed that rotator cuff retears were affected by age; the presence of 

inflammatory arthritis; the completeness of rotator cuff repair; the initial tear size; the number of suture anchors; mean operative time; 

functional visual analog scale scores; Simple Shoulder Test findings; American Shoulder and Elbow Surgeons scores; and fatty degeneration 

of the supraspinatus, infraspinatus, and subscapularis. Multivariate logistic regression analysis revealed patient age, initial tear size, and 

fatty degeneration of the supraspinatus as independent risk factors for a rotator cuff retear. Multivariate logistic regression analysis of the 

single-row group revealed patient age and fatty degeneration of the supraspinatus as independent risk factors for a rotator cuff retear. 

Multivariate logistic regression analysis of the transosseous-equivalent doublerow group revealed a frozen shoulder as an independent risk 

factor for a rotator cuff retear.

Conclusion: Our results suggest that patient age, initial tear size, and fatty degeneration of the supraspinatus are independent risk factors 

for a rotator cuff retear, whereas the completeness of rotator cuff repair based on the extent of footprint coverage and repair technique 

are not.

Acknowledgment: The authors thank Ye Ji Lim, PhD, for statistical analysis.
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Introduction: Recently, subscapularis tendon tear (SBT) has research subjects of focus. However, risk factors for isolated SBT are not 

wellknown. The purpose of the current study was to determine its risk factors.

Materials and Methods: This study involved 604 shoulders of 604 subjects from the general population. Each subject received a 

questionnaire, physical examinations, blood tests, simple radiographs and MRI evaluations of both shoulders, and an electrophysiological 

study of both upper extremities. Using logistic regression analysis, we calculated the odds ratios for various factors, including general 

physical factors, comorbidities, and serum metabolic parameters. P value was set at 0.05. The general physical factors were age, sex, 

dominant side, waist circumference, and participation in manual labor. The comorbidities were diabetes, hypertension, dyslipidemia, 

thyroid dysfunction, and metabolic syndrome (MetS). The serum metabolic parameters were serum lipid profile, glycosylated hemoglobin 

A1c, and thyroid function tests. Isolated SBT diagnoses were based on the MRI findings.

Results: In multivariate logistic regression analysis, waist circumference (OR, 1.037 [95% CI, 1.009-1.065]; p=0.008), diabetes (OR, 2.229 

[95% CI, 1.262 to 3.936]; p=0.006), MetS (OR, 2.293 [95% CI, 1.393 to 3.775]; p=0.001), dominant side (OR, 1.912 [95% CI, 1.172-

3.118];p=0.009), manual labor (OR, 2.139 [95% CI, 1.276-3.585]; p=0.004) and biceps tendon injury (OR, 13.866 [95% CI, 6.189 to 

31.062]; p<0.001) were significantly associated with isolated SBT.

Conclusion: Waist circumference, diabetes, MetS, dominant side, manual labor, and biceps tendon tear are significantly associated with 

atraumatic isolated SBT. Metabolic factors are probably risk factors for isolated SBT.
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Introduction: Background: Irreparability of the rotator cuff tear is a significant clinical issue for the elderly patients. However, no study has 

established to evaluate the irreparability among the patients over age of 70. Purpose: To evaluate preoperative patient factors affecting 

the tear size and reparability of the rotator cuff tear in perspective of MRI findings and surgical methods among the patients over 70-year-

old.

Materials and Methods: Methods: A total of 357 patients with rotator cuff tears who underwent arthroscopic rotator cuff repair or reverse 

total shoulder at the age of 70-year old and older from January 2009 to March 2016 were identified in our patient database. Preoperative 

variables included sex; age; involvement of the dominant arm; duration of symptoms; trauma, previous cuff repair, smoking, smoking 

duration, occupation, overhead sports activity, weight training, duration of sports activity, thyroid disease, inflammatory arthritis, frozen 

shoulder, diabetes, preoperative shoulder ROM. Radiologic factors including acromial index(AI), acromiohumeral interval(AHI), and critical 

shoulder angle(CSA) were evaluated preoperatively to study relationship between the radiologic finding and reparability of the rotator cuff 

tear in all consecutive patients with x-ray of glenohumeral joint AP view

Results: Results: Univariate analysis revealed that reparability of the rotator cuff tears was affected by sex; age at surgery; duration of 

the symptom; overhead sports activity and duration; preoperative forward elevation; external rotation and abduction of the shoulder; 

acromiohumeral distance; acromiohumeral distance grade; acromial index; and critical shoulder angle. Multivariate logistic regression 

analysis revealed preoperative forward elevation of shoulder joint and duration of overhead activity as independent risk factors for surgical 

difference for the rotator cuff tear. Stepwise logistic regression analysis showed age at surgery, duration of the symptom, overhead sports 

activity, preoperative forward elevation of the shoulder joint, and acromiohumeral distance as risk factors for irreparable rotator cuff tears.

Conclusion: Conclusion: The results of this study suggest that age at surgery, duration of symptom, overhead sport activity, preoperative 

forward elevation of the shoulder joint, and radiological acromiohumeral distance are independent risk factors for irreparable rotator cuff 

tear, whereas the critical shoulder angle and acromial index are not at the age over 70.

Acknowledgment: The authors thank In Seok Song, PhD, for statistical analysis
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Introduction: The effectiveness of acromioplasty in arthroscopic repair of rotator-cuff tear have been debated. So, we clinically and 

radiologically analyzed the effectiveness of acromioplasty in arthroscopic repair of full-thickness rotator-cuff tear.

Materials and Methods: From 2010 to 2014, 376 patients with full-thickness rotator-cuff tear were undergone arthroscopic repair and 

among them, we include 128 patients with postoperative magnetic resonance imaging (MRI) follow-up (at 6 month after operation) 

for our study. Mean follow-up was over two years and they were divided in arthroscopic repair of full-thickness rotator-cuff tear with 

and without acromioplasty. To evaluate effectiveness of acromioplasty, we clinically analyzed Visual Analogue Scale (VAS) for pain and 

shoulder funtionality at hospitalization, 6 month and 2 year follow-up. And we radiologically analyzed rotator cuff integrity assessed with 

postoperative MRI at 6 month after operation.

Results: At the 6 month and 2 year follow-up, VAS for pain and shoulder functionality were improved and no statistical significance 

between arthroscopic repair of full-thickness rotator-cuff tear with and without acromioplasty. But during the hospitalization period for 

postoperative care, patients with arthroscopic repair of rotator-cuff tear with acromioplasty were high VAS for pain rather than without 

acromioplasty. On evaluation of postoperative MRI at 6 month after operation, retear rate in arthroscopic repair of full-thickness rotator-

cuff tear with and without acromioplasty was 11.2% and 10%, respectively and no statistical significance were observed.

Conclusion: Our study does not demonstrate any difference in the clinical and radiological outcome of arthroscopic repair of full-thickness 

rotator-cuff tear with and without acromioplasty. These finding bring the effectiveness of acromioplasty in arthroscopic repair of rotator-

cuff tear into question and further study is needed for optimal treatment of full-thickness rotator-cuff tear.
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Introduction: Shoulder stiffness is considered the most common complication of rotator cuff repair with a prevalance of 1.5% to 32.7%, 
causing severe pain and limited range of motion. There is paucity in literature reporting the timing of intraarticular steroid injection for achieving 
satisfactoy early clinical outcomes without risking repair integrity. The purpose of this study was to compare the clinical outcomes and the 
postrepair integrity after intraarticular steroid injection at 6 weeks and 12 weeks postoperatively.
Materials and Methods: 209 patients with rotator cuff tears underwent arthroscopic repair from August 2013 to October 2014. The inclusion 
criteria were full thickness tear supraspinatus tear. The exclusion criteria were partial thickness tear of the supraspinatus, revision cuff surgeries, and 
any previous shoulder surgeries. We defined shoulder stiffness as <140° of passive forward flexion and < 40° of passive external rotation. Patients 
with postrepair stiffness from August 2013 to March 2014 were given intraarticular injection at 12 weeks postoperatively (12 week group) and 
patients from April 2014 to October 2014 were given intraarticular injection at 6 weeks postoperatively (6 week group) with an interval of 3 weeks. 
Sex, age, symptom duration before surgery, smoking, hypothyroidism, mediolateral and anteroposterior tear sizes, fatty infiltration according to 
Goutallier et al.(17) and Fuchs modification of the Goutallier classification(18), and tendon involvement (type 1: supraspinatus, type 2: supraspinatus 
and subscapularis, type 3: supraspinatus and infraspinatus, and type 4: all three tendons) were analyzed. Clinical outcomes were assessed using 
Korean Shoulder Scoring (KSS) system and University of California Los Angeles (UCLA) scale preoperatively and 3, 6, and 12 months postoperatively, 
and last follow up. Repair integrity was examined by MRI at 6 months postoperatively. We defined retear as Sugaya types IV and V.(19)
Results: There were no significant differences in sex, symptom duration before surgery, follow up period, diabetes, smoking, hypothyroidism, 
tear sizes, fatty infiltration , and tendon involvement between 6 week group (n=35) and 12 week groups (n=39), except age (58.1±7.2 vs 62.7
±6.6, P=.006). Passive forward flexion: (139.6±26.5° vs. 115.9±21.0°; P < .001), passive external rotation (34.0±10.6° vs. 25.3±8.3°; P < .001), 
and KSS (71.5±11.9 vs. 58.2±10.9; P < .001) and UCLA (27.0±4.0 vs. 22.2±4.4; P < .001) scores showed significant differences only at 3 months 
postoperatively between 6 week and 12 week groups. However, the last follow up KSS (61.2±11.7 vs 78.39±11.2; P<.001 and 57.8±17.4 vs 81.0±
7.5; P<.001) and UCLA (21.9±4.2 vs 27.8±4.5; P<.001 and 20.3±5.4 vs 28.3±3.5; P<.001) scores significantly improved compared to preoperative 
scores.. Retear rate revealed no significant difference between 6 week and 12 week groups (5.7% vs 9.8%; P=.679).
Conclusion: Postrepair stiffness brings disappointment and distress and intraarticular steroid injection at 6 week postoperatively can be a reliable 
solution without concern over repair integrity.
Acknowledgment: None
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Introduction: To evaluate the ability of a deep learning algorithm to detect and classify proximal humerus fractures using simple anteroposterior 
shoulder radiographs
Materials and Methods: A total of 1,891 images (1 image per person) of normal shoulders (n = 515) and four proximal humerus fracture types 
(greater tuberosity, 346; surgical neck, 514; three-part, 269; four-part, 247) classified by three specialists were evaluated. We trained a deep 
convolutional neural network (CNN) after dividing the dataset into 10 partitions (for 10 experiments and three repetitions) and multiplying 
the training dataset 24 times by data augmentation using a Caffe framework and fine-tuned ResNet-152 model. The ability of the CNN (top-
1 accuracy, area under receiver operating characteristics curve [AUC], sensitivity/specificity, and Youden index) versus humans (28 general 
physicians, 11 general orthopedists, and 19 orthopedists specialized in shoulder) to detect and classify proximal humerus fractures was evaluated.
Results: The CNN showed very high performance of 95.53% top-1 accuracy, 0.996 AUC, 0.993/0.973 sensitivity/specificity, and 0.966 Youden 
index for distinguishing normal shoulders from proximal humerus fractures. In addition, the CNN showed promising results with 65.06–85.86% 
top-1 accuracy, 0.903–0.981 AUC, 0.883/0.826–0.965/0.937 sensitivity/specificity, and 0.708– 0.903 Youden index for classifying fracture type. 
When compared to human groups, the CNN showed superior performance to general physicians and orthopedists and similar performance to 
orthopedists specialized in shoulder and was more marked in complex three- and four-part fractures.
Conclusion: This CNN can detect and classify proximal humerus fractures similarly to orthopedists specialized in shoulder. Further research is 
necessary to determine the feasibility of its clinical use and whether it could improve care and outcomes.
Acknowledgment: This paper was supported by Konkuk University in 2017
Keywords: deep learning, machine learning, deep convolutional neural network, artificial intelligence, proximal humerus fracture, diagnostic 
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Introduction: Radial nerve palsy (RNP) associated with humeral shaft fracture is the most common nerve complication in long bone 

fractures. There is still controversy on whether or not immediate explore radial nerve (RN) is necessary when humeral shaft fracture 

is associated with RNP. The purpose of the current study was to analyze the radial nerve division according to humeral shaft fracture 

characteristics such as fracture type, fracture location, fracture pattern.

Materials and Methods: This was a retrospective study that included 15 cases of 15 patients who had diagnosed humeral shaft fractures 

with RNP. These 15 patients visited the emergency department of the current authors’ hospital from May of 2005 to July of 2016. We 

evaluated their medical records and radiographs to evaluate each fracture’s type, location, pattern, the energy of trauma, and the presence 

of RN division. We also evaluated the occurrence of fracture healing and recovery of RNP.

Results: All of the studied fractures were closed except in two cases. In terms of fracture locations, there were 4 in the proximal third 

(26.7%), 6 in the middle third (40.0%), and 5 in the distal third (33.3%). In regards to fracture patterns, 8 were comminuted (53.3%), 3 

were transverse (20.0%), 3 were oblique (20.0%), and 1 was spiral (6.7%). Among them, four cases of RNP recovered incompletely. Those 

cases were all comminuted proximal third fractures. Among these four cases, two had RN division.

Conclusion: Humeral shaft fractures accompanied by initial RNP are not necessary to explore the injured RN in the cases of mid or 

distal third humeral shaft fractures. However, RNP associated with proximal third humeral shaft fractures should be considered in early 

exploration.

Acknowledgment: The authors have no financial conflicts to disclose.
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Introduction: Delaminated rotator cuff tear is known as one of degenerative tear with negative prognostic effect on clinical and anatomical 

outcome. The purpose of this study was to compare anatomical and clinical outcomes between delaminated tear and single layer tear.

Materials and Methods: 175 patients with medium to large rotator cuff tear that had been repaired by arthroscopic suture bridge repair 

were enrolled. Mean follow-up period after surgery was 15.9±4.8 months (range, 12 to 27). Cases were devided by 2 groups. Cases 

with single layer rotator cuff tear were included in group 1, and delaminated rotator cuff tear in group 2. In cases with delaminated tear, 

arthroscopic en mass suture bridge repair was used. Preoperatively, length of remnant tendon, muscle atrophy of supraspinatus, and fatty 

degeneration of supraspinatus (SS) and infraspinatus (IS) muscles were checked on MRI. For follow up, the repair integrity of rotator cuff 

was checked by ultrasonography at 3months, 6months, 1year, and 2years after surgery. For clinical outcome, Constant score (CS) and 

Korean Shoulder Score (KSS) were evaluated.

Results: The number of cases was 92 in group 1 and 83 in group 2. Retears were detected in 6 cases of group 1 (rate, 6.5%) and 11 cases 

of group 2 (rate, 13.3%). Retear rate was higher in group 2, however, there was no significant difference (P=0.133). In preoperative MRI, 

the length of remnant tendon was 15.46±3.60 mm in group 1, and 14.17±3.16 mm in group 2 (P=0.013). Muscle atrophy of SS (occupation 

ratio) was 60.54±13.15 in group 1, and 56.55±12.88 in group 2 (P=0.045). Fatty degeneration of SS and IS in both group had no significant 

differences (SS: 1.55±0.65 and 1.57±0.55, IS: 1.71±0.64 and 1.86±0.65, respectively). At final follow up, clinical scores were improved in 

all cases. Between two groups, there were no significant differences in CS and KSS (CS: 71.64±8.09 and 71.14±7.05, KSS: 75.51±8.64 and 

74.65±8.58, respectively).

Conclusion: Delaminated rotator cuff tear showed shorter remnant tendon length and higher muscle atrophy that were related to negative 

prognosis. Although there was no significant difference, retear rate in delaminated rotator cuff tear group was also higher. Therefore, 

negative prognostic effect should be concerned for treatment of delaminated rotator cuff tear, and arthroscopic en mass suture bridge 

repair can be a good treatment option for satisfactory results.

Acknowledgment: The authors have no conflicts of interests in the authorship and publication of this article.
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Introduction: Posterolateral fragments are not uncommon in tibial plateau fracture that involves lateral condyle. With conventional locking 

plate, the more fracture line extends to posterior, the more difficult to purchase the posterolateral fragment. Variable angle locking 

compression plate(VA-LCP) holes allow a screw angulation of 15° in each direction. So, it can be a good option for the posterolateral 

fracture fragment. This study is to estimate the effectiveness of a variable angle locking compression plate(VALCP) for posterolateral 

fragment stabilization.

Materials and Methods: Two VA-LCP with screw insertion were scanned and a three-dimensional(3D) imaging application (Mimics 

software, materialize). Screw was inserted two ways. 1) Perpendicular to plate. 2) With 15° posterior angulation. Each plate applied to 

5 uninjured tibia using 3D image program(3-matic software, materialize). The ratio of articular support of both plate was measured and 

analyzed (SPSS v20, Wilcoxon signed rank test).

Results: The ratio of articular support with the most posterior angulated screw through VA-LCP was significantly increased (P=0.043). But 

it had still fairly amout of non-supported articular surface (average 229.55mm^2, median 199.45mm^2).

Conclusion: Variable angle screw insertion shows more articular support of posterolateral fragment significantly in 3D study, but it is not 

enough to cover more posterior part where fracture often occur.
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Introduction: The segmental tibial shaft fracture often accompanied with soft tissue injury, and may result in malalignment due to the 

presence of different fractures within a single bone. Accordingly, minimally invasive approach and rigid fixation is required to treat these 

demanding injury. This study was undertaken to compare the outcomes and complications between intramedullary nailing (IMN) and 

minimally invasive plate osteosynthesis (MIPO) in the treatment of segmental tibial fractures.

Materials and Methods: We conducted a retrospective study of 55 patients (mean age: 56.1 years), with a minimum follow-up of 12 

months with acute segmental tibial fractures who underwent surgical treatment of either IMN (n=20) or MIPO (n=35). To get better 

alignment of proximal fracture in IMN group, corrective methods were carried out in 11 cases (supplemental plating: 7, Poller screw: 4). In 

MIPO group, proximal and distal fractures were stabilized simultaneously with a single plate in 8 cases, and each fracture was stabilized 

with 2 separate plates in the rest of 27 cases. There was no obvious difference in age, gender, level of fracture between two groups. 

Radiologic assessment with bony union and alignment was performed by measuring mechanical medial proximal tibial angle, mechanical 

lateral distal tibial angle, anatomical posterior proximal tibial angle and anatomical anterior distal tibial angle. Malalignment was defined 

as angulation deformity > 5o compared to normal value. Functional assessment was carried out by Knee society score and American 

Orthopedic Foot & Ankle Society (AOFAS) score. Complications including nonunion and infection were also analyzed.

Results: : In IMN group, primary bony union rate was 85% (mean 18.4 weeks), and that of MIPO group was 85.7% (mean 19.5 weeks). 

We could not discover a significant difference in the union rate (p=1.0) and union time (p=0.337) between 2 groups. The incidence of 

malalignment was significantly higher in IMN group (60%) than in MIPO group (31.4%) (p=0.039). Especially, malalignment in coronal 

plane was significantly higher in IMN group than in MIPO group (p=0.036). Mean knee society score in IMN group was 94.1 and that of 

MIPO group was 93.5, showed no significant difference (p=0.711). Mean AOFAS score in IMN group was 92.4 and that of MIPO group 

was 91.5, showed no significant difference (p=0.607). The incidence of nonunion was similar between 2 groups (IMN group: 15%, MIPO 

group: 14.4%, p=1.0). There showed deep infection rate of 5% in IMN group and 5.7% in MIPO group, although no significant correlation 

was noted (p=0.402).

Conclusion: Our findings demonstrate that both IMN and MIPO yield satisfactory outcome in terms of bony union and functional 

assessment for the treatment of segmental tibial fractures. Nevertheless, MIPO is thought to be a way to reduce the possibility of 

malalignment rather than IMN.
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Introduction: This study was designed to assess the incidence of iatrogenic lateral wall fracture during DHS fixation in AO/OTA 31-A1, A2 

trochanteric fractures with coronal plane fragment and to describe high risk morphologic types.

Materials and Methods: 118 cases of AO/OTA 31-A1, A2 trochanteric fractures were retrospectively reviewed. DICOM(Digital imaging and 

communications in Medicine) CT datasets were imported into virtual 3D software (Mimics and 3-matics : Materialise, Leuven, Belgium). 

Reduction of segmented fragments were performed by a specialized technician and two trained orthopaedic trauma surgeons. 14mm 

diameter virtual triple reamer for dynamic hip screw was applied. After reaming, remnant lateral wall portion was evaluated. The lateral 

wall fracture was defined when the fracture line was located on reamed hole. The incidence of iatrogenic lateral wall fracture by reaming 

was calculated. The high risk of coronal fragment morphology was described based upon the origin and exit points of fracture lines.

Results: On 3D CT reconstructions, a coronal plane fracture was identified in 96 cases, an incidence of 81.3% (96/118). Of the 96 cases that had 

coronal plane fracture, the breakage of lateral wall occurred after reaming in 28 cases(29.2%). In those cases, the mean exit points of fracture 

line is located 2.7 cm(SD, 0.5;range 1.8 to 3.1) lower than lesser trochanter.

Conclusion: This study demonstrates that the breakage of lateral wall may occur during DHS fixation in A1, A2 intertrochanteric fracture with 

coronal fragments and there is a high risk of lateral wall breakage when exit points of fracture line is located 2.7cm lower than lesser trochanter.

Acknowledgment: All authors have no financial or personal relationships with people or organisations, which could inappropriately 

influence our work. All authors have read and contributed to the submitted manuscript. 3D reconstruction data were contributed the 

following individuals: Jin-Il Kim, Jong-Hoon Song and Hyung-Jin Kim
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Introduction: The lack of published data on mortality after periprosthetic fracture following TKA has prompted us to undertaken this investigation. 

The goals of this study are to (1) evaluate mortality after periprosthetic fractures following TKA and (2) determine predictors of mortality.

Materials and Methods: This is a retrospective cohort study. The medical records of patients who presented with a periprosthetic fracture 

following total knee arthroplasty (TKA) from March 2007 to February 2016 were retrospectively obtained from an institutionally approved, 

multicenter (7 institutions) orthopedic database. The inclusion criterion was periprosthetic fractures following TKA, which were surgically 

treated. The exclusion criteria were intra-operative fractures, known active prosthetic infection associated fracture, significant polytrauma (Injury 

severity score ≥ 15, pathologic fractures including presence of metastatic cancer. Data regarding age, sex, body mass index (BMI), comorbidity, 

fracture pattern including open fractures and classification, cause of TKA, union time, second intervention, and surgical method were recorded. 

The reviewed clinical course involved in-hospital and 1 year mortality. Our primary outcome measure was mortality, and the secondary outcomes 

were the need for reoperation because of infection, failure of fixation, or other mechanical failure. Mortality was analyzed using the Kaplan-

Meier method with log-rank test. Using SPSS v20.0 software, statistical significance will be set at p ≤0.05.

Results: 183 patients (16 males and 167 females) were included in the study. The average patient age was 72.1 years (range, 50–86 years). The 

average follow-up period was 35.8 months (range, 12–108 months). There were 56 cases of femur fracture and 15 cases of tibia fracture. In 

periprosthetic fracture of femur, there were 1 case of type 1 according to Lorabeck classification, 54 cases of type 2, and 1 case of type 3, while 

27 cases of type 1 by Sue classification, 27 cases of type 2, and 7 cases of type 3. In periprosthetic tibia factures, 6 cases of Felkin type 2, and 9 

cases of type 3. Fifty two fractures were treated with minimal invasive plate osteosynthesis (MIPO), 2 cases of intramedullary nailing, 16 cases 

of open reduction and internal fixation, and 3 cases of revision arthroplasty. There were 6 cases of death, and 2 cases of them were in-hospital 

death. Overall 1-year survival for the entire cohort was 96.8%, and average interval from fracture and death was 34.3 (range, 23-48) months. 

There was no difference of risk in mortality between femur and tibia fractures. There were 24 cases (13.1%) of secondary surgery: 6 cases of 

infection, 4 cases of nonunion, 7 case of implant failure, 2 case of junctional fracture after slip down, and 5 case of plate removal.

Conclusion: The 1-year mortality of periprosthetic fracture was 3.2% and 5-year survival was 88%, which did not differ from that of 

agematched population.
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Introduction: Although minimal invasive reduction and intramedullary nailing (IMN) has been a preferred operative treatment for 

subtrochanteric femoral fractures, malalignment is significant concern because of indirect reduction of the fracture. The purpose 

of this study, therefore, was to evaluate the incidence of rotational malalignment and to identify its influencing factors after IMN of 

subtrochanteric femoral fractures.

Materials and Methods: Fifty-two patients with subtrochanteric femoral fracture who underwent IMN between January, 2013 and 

February, 2016 were enrolled. The patients included 40 men and 12 women, with a mean age of 50.3 years (range, 14~85). Bilateral 

femoral anteversion computed tomography (CT) scan was performed prospectively in all of these cases, and the femoral version of the 

affected and the unaffected sides were measured. According to the difference between the affected and unaffected sides, we divided 

the patients into excellent (< 8o), normal (8~15o) and poor group (>15o), as described by Handolin et al. Thereafter, we determined which 

factors can lead to malalignment, including fracture classification (AO-OTA, Russel-Taylor), lesser trochanter fracture pattern, and femoral 

version of the unaffected side.

Results: The average femoral version was 11.6o (range, -9.4o~42.2o) on the unaffected side and 7.3o (range, -23.2o~31.3o) on the 

operated side. The difference of version was 8.6o on the average (range, 0.87o ~32.8o). Excellent result was obtained in 33 cases (63%), 

whereas 19 cases (37%) showed normal (8 cases, 16%) or poor (11 cases, 21%) results. Of the 23 patients with abnormal femoral version 

of unaffected side (<0o: 7 cases, >15o: 16 cases), poor result was obtained in 8 cases (35%). However, of the 29 patients with normal 

femoral version of unaffected side (0o~15o), only 3 cases (10%) showed poor results. The difference between two groups was statistically 

significant (p=0.03, Pearson’s chi-square test). No significant correlation was noted between the rotational malalignment and fracture 

classifications, either AO-OTA or Russel-Taylor, and lesser trochanter fracture pattern (p>0.05, ANOVA).

Conclusion: Rotational malalignment may occur at a relatively high rate after IMN of the subtrochanteric femoral fracture. To reduce 

rotational malalignment, it is thought to be important to assess the femoral version of the unaffected side before surgery and efforts 

should be devoted to restore the rotation alignment considering that of unaffected side.
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Introduction: The purpose of this study was to determine the clinical outcome in patients whom a displaced fracture of posterior wall of 

the acetabulum had been treated by Fragment Specific Fixation technique using 2.7mm VA-LCP.(Variable Angled Locking Compression 

Plate, Depuy Synthes, USA)

Materials and Methods: This was a retrospective review of a prospectively collected data at an urban university medical center. Senior 

surgeon in trauma team used single fragment specific fixation technique managing displaced posterior wall fracture of acetabulum from 

January 2014 to January 2016. A displaced posterior wall fragments were reduced with pointed reduction clamp or collinear clamp and 

provisionally fixed with K-wires. Compared to conventional methods, over-bent 2.7mm VA-LCP was placed transversely to the posterior 

arc of acetabulum. Each posterior wall fracture fragment was buttressed with only single or multiple 2.7 mm VA- LCP according to the 

fragment size and location. Additional variable angled screws through the plate was fixed to the fragments. Postoperatively articular 

reduction and violation of joint was evaluated with plain radiographs and CT scan. The patient was followed at regular intervals for a 

minimum of 12 months (1, 3, 6, 9 and 12 months, 6 month interval after 1 year). The primary endpoint was radiologic union. A secondary 

endpoint was presence of any complication related operation during the follow up. Functional outcomes were also evaluated.

Results: Total 18 patients were followed for an average of 20 months (range, 12-27 months). Average patient age was 45.8 years (range, 

18-69 years), and 16 male and 2 female. The number of fracture fragment which was evaluated with preoperative 3D CT scan. There 

was 4 cases with more than 3 fragments, 5 cases with 3 fragments, 5 cases with 2 fragments and 4 cases with single fragment. Articular 

surface was restore anatomically (gap remaining 0-1mm) in 14 cases, good (2-3 mm) in 4 cases. The primary union rate was 94% (17/18 

pts). Mean time to union was 5.2 months. Complication included one deep infection in patient who had diabetes mellitus. There was no 

cases with loss of reduction, fixative failure, sciatic nerve palsy, heterotopic ossification and early post-traumatic arthritis.

Conclusion: Fragment specific fixation technique for posterior wall fracture of acetabulum is safe and effective fixation method for 

posterior wall fracture of acetabulum, even in comminution.
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Introduction: Exchange nailing after reaming has been a procedure of choice for the treatment of aseptic nonunion of femoral diaphysis. 

However, several factors are known to exert adverse effect to the outcome with this technique. The purpose of this study was to evaluate 

the potential risk factors of failure after exchange nailing for femoral diaphyseal nonunion.

Materials and Methods: Thirty consecutive, aseptic nonunions of femoral diaphysis presented with a nail in situ (isthmic: n=15, infra-

isthmic: n=15) with an average of 67 weeks, were retrospectively reviewed. A nail at least 2 mm larger in diameter than the previous 

nail was used, without any additional procedures such as bone grafting, dynamization, or augmentative plating. Interlocking was done 

in static mode, while fixing three or more interlocking screws, at the distal segment in infra-isthmic nonunion. In primary outcome, the 

radiographic and clinical evidence of healing of nonunion and time to union were measured. Possible adverse factors were analyzed as a 

secondary outcome.

Results: Twenty-eight of 30 femoral nonunions (93.9%) healed after exchange nailing. The average time to achieve union was 23.1 weeks 

(range, 13.7-36.7). There were two failures in isthmic nonunions, while all infra-isthmic nonunions were united. These were two out of ten 

nonunions with 2 distal interlocking screws, while all with 3 or more distal interlocking screws were healed successfully.

Conclusion: Exchange nailing for the treatment of aseptic nonunions of femoral diaphysis can achieve a very high healing rate. Three or 

more interlocking screws may be helpful to gain the further stable construct in infra-isthmic nonunions, resulting in a satisfactory union.
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Introduction: It is absolutely challenging to treat posttraumatic bone defects surgically. Some of them are accompanied with soft tissue 

defects or/and infection. Masquelet has reported that membrane-induced 2-step operation can accelerate osteogenesis in the zone with 

bone defects. First, remove the dead tissue completely, and then, reconstruct the soft tissue and fill the cement spacer in the zone with 

bone defect. Second, when the membrane equipped with osteogenesis is formed around the cement spacer, remove the spacer and 

perform a bone graft to treat the bone defects. We, the authors, are performing membraneinduced osteogenesis for patients suffering 

from post-traumatic bone defects. Here, we are going to analyze the results of their treatment and also the effects of the operation.

Materials and Methods: From 2014 until Jan 2016, among the patients having bone defects either posttraumatically or for a resection 

done in the process of getting treatment for posttraumatic osteomyelitis, we selected 54 subjects who had received treatment with 

membrane-induced osteogenesis and had been observed for over one year. Here, retrograde analysis was conducted. We cultured the 

tissue before removing the dead tissue from the zone with bone defects or debriding the tissue infected for osteomyelitis, and then, we 

cultured the tissue again after the debridement in order to evaluate the appropriateness of the treatment. We filled the antibiotics-loaded 

cement spacer in the zone with bone defects to form an induced membrane and repeated the debridement until the tissue culture was 

found to be negative. After treating the infection clinically, we operated the bone graft. We evaluated the length of bone defects and the 

presence of union radiologically. Analyzing the results of the tissue culture, we evaluated the recurrence of infection or initial bacteria.

Results: The mean age of those 54 patients was 46. 47 were males, and 7 were females. The average length of their bone defects was 

81.77mm. All patients, except for 8 cases in which infection recurred, got union. Infection recurred even though we operated the bone 

graft when the culture was found to be negative. Particularly, in 2 out of the 8 cases, before the bone graft, bacteria were never cultured 

in the tissue culture. Only in 1 out of the 8 cases, the bacteria identical to the initial ones recurred. In 1 case, the donor site for the bone 

graft showed infection. 5 out of the 8 recurrence cases have gained union, and 2 cases are waiting for union after the second operation, 

and only 1 case has received amputation.

Conclusion: In patients with severe bone defects, induced-membrane osteogenesis can be an excellent treatment. It is also useful for 

treating bone defects accompanied with infection.
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Objective: This prospective study aimed to evaluate the usefulness of ultrasound (US)-guided nerve block (NB) for emergency external 

fixation of lower leg fractures, by investigating real time before the operation and the clinical result according to the anesthesia method 

(US-guided NB or general anesthesia [GA]).

Material and methods: From June 2014 to April 2016, 40 patients who underwent emergency surgery for external fixator application were 

enrolled in this study. We performed a randomized trial for US-guided NB and GA. We measured the lead time before the start of the 

operation after the decision to perform emergency surgery in both groups.

Results: The US-guided NB group comprised 17 men and 3 women with a median age of 55.6 (33–77) years. Twelve of these patients 

had conditions such as diabetes mellitus, hypertension, and kidney-related diseases. Fracture types 42, 43, and 44 in the AO classification 

were observed in 3, 12, and 5 cases, respectively. The average time taken to emergency operation was 4.3 (2–6.25) h. However, in the GA 

group, the average time taken to emergency operation was 9.4 (3–14) h. In the US-guided NB group, no cases of anesthesia failure and 

unstable vital signs during the operation occurred. Moreover, there were no postoperative complications related to the anesthesia method, 

such as aggravation of the general condition.

Conclusions: Emergency external fixation with US-guided NB in patients with lower-extremity trauma can be implemented in less time 

regardless of preoperative preparation, which is a requirement in GA.
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Introduction: In elderly patients, distal femoral fractures are usually occurred by low energy trauma. Surgical treatment is difficult because 

osteoporosis is often associated. Geriatric distal femur fractures have a high morbidity and mortality. In this study, we analyzed the clinical 

and radiological results following treatment of geriatric distal femur fractures.

Materials and Methods: We retrospectively reviewed 46 patients over age 60 who sustained a low-energy femur fractures (AO/OTA 33A) 

treated with ORIF using locked plating from January 2008 through January 2016. Primary outcomes included nonunion, reoperation to 

promote union and death. Charlson Comorbidity Index (CCI) was calculated based on comorbidities documented in the medical record. 

Length of hospital stay and CCI were analyzed to find the relation with mortality. In addition, periprosthetic fracture group and non-

periprosthetic fracture group were compared for analysis.

Results: Nonunion was observed in 8 patients (17.4%) and all achieved bone union after re-operation. The overall mortality rate was 6.5% 

and complication rate was 21.7%. There were twenty five periprosthetic fractures (P group) and twenty one nonperiprosthetic fractures 

(N group). Comparison between these two groups showed no significant differences in union time; periprosthetic fracture (18.1 weeks) 

and non-periprosthetic fractures (18.79 weeks). Nonunion and complications between the two groups were not statistically different. 

However, the mortality rate was different between the two groups (P group;0, N group;3, p=0.026).

Conclusion: Geriatric distal femur fractures have a high incidence of complications including nonunion, delayed union and death. Further 

research on risk factors for complications and mortality is needed.
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Introduction: Among elderly women, ankle fractures most commonly occur from low energy injuries, increasing in frequency within the 

last thirty years of life. Atypical SER IV fracture, which has large posterior malleolus fragment connected with medial malleolus fragment 

as one big fragment, commonly occur in elderly women. The authors have referred to this as a collapsed anterior translation injury (CATI) 

which the position of injured ankle was plantarflexion with axial loading and anterior translation deforming force. It is likely to be related to 

poor bone quality and weak quadriceps power.

Materials and Methods: This study consisted of the patients presented with an ankle fracture from November 2000 to May 2015. Inclusion 

criteria of atypical SER IV were: 1) Age > 40 years, 2) Lauge-Hansen classification SER IV ankle fracture pattern, 3) large posterior malleolus 

fragment connected with medial malleolus fragment as one big fragment, 4) same level of distal fibular fracture and posterior, medial 

malleolus fractures, 5) coronal plane fracture pattern. Fracture pattern assessment was confirmed through a combination of preoperative 

radiographs, CT evaluation and intraoperative findings. Patients characteristic included age, sex, bone mineral density (BMD), bony mass 

index (BMI) and injury mechanism.

Results: There were 209 patients who sustained ankle fractures, and 118 (56.5%) of those patients were SER IV. Twenty six (22%) 

patients of SER IV met the inclusion criteria of atypical SER IV. Mean age of the atypical SER IV was 60.9 ± 8.8 years. There was significant 

difference in the proportion of female in atypical and typical SER IV. (92.3% vs 57.6%, respectively: p=0.001, OR=8.8) Thirteen (50%) of 

26 atypical SER IV fractures had the impacted bone or free fragment in the center of tibial plafond, however 11 (12%) of 92 typical SER IV 

fractures did. (p=0001, OR=7.4) Nine (69.2%) of 13 patients of the impacted bone or free fragment in the center of tibial plafond were 

small so that those were removed intraoperatively and others were restored the impacted bone to previous joint line. The most common 

cause of atypical SER IV was a CATI on flat ground (38.5%), following a CATI on downhill road (30.8%). There was significant difference 

the proportion of CATI mechanisms in typical and atypical SER IV. (p=0.001)

Conclusion: Atypical SER IV fracture has occurred frequently in the elderly women by the collapsed anterior translation injury mechanism 

and has the risk of the impacted bone or free fragment in the center of tibial plafond. Surgeons should check a CT scan to evaluate the 

impacted bone or free fragment and endeavor to restore the joint line or to remove the free fragment in atypical SER IV fractures.

Acknowledgment: Thank you to all participating patients and doctors.
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Introduction: The purpose of this study was to investigate the incidence of hip fracture in Korea over the age of 50 by sex and age in the 

last decade.

Materials and Methods: A retrospective study was conducted using data on the population, collected by Statistics Korea within the 

different gender and age groups in total population of Korea from 2007 to 2016. The International Classification of Diseases-10 

classification method from the Health Insurance Review and Assessment Service was used to investigate the number of patients with hip 

fractures, and determine the crude incidence rate (CR) and the age-adjusted incidence rate (AR) for comparison.

Results: The number of hip fractures in women over 50 years of age was twice as high as that of men. By age, fracture incidence was 

highest in the 70-79 age group, and the incidence increased with age. The CR of hip fracture(femoral neck fracture + intertrochanteric 

fracture) except for the subtrochanteric fracture showed a steady increase from 2007 to 2010, then decreased from 2011 to 2016, 

and the annual rate of change is more pronounced in men than in women . The annual rate of change in the hip fracture including the 

subtrochanteric fracture shows a larger decrease.

Conclusion: The crude incidence rate(CR) of the hip fracture in the last 10 years has changed from an increasing trend to a decreasing 

trend based on 2010, and a marked decline is observed in men than in women.
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Introduction: We hypothesized that the distance from the pectoralis major tendon insertion to the superior aspect of the humeral head 

(PMTD) is a reliable reference for optimal humeral height during hemiarthroplasty for proximal humeral fractures in Asian populations.

Materials and Methods: We analyzed shoulder magnetic resonance images of 260 patients (107 men and 153 women; average age, 59.8 

years) who had no fracture or head deformity. The superior border of the pectoralis major tendon on the humerus was first identified 

on the transverse section and cross referenced with the coronal section. On the coronal view, measurements were made inferiorly from 

the corresponding transverse section to the top of the humeral head superiorly. Correlation analysis was performed between variables 

including patient’s age, sex, height, weight, body mass index, and the PMTD by multiple linear regression analysis. The Cronbach’s alpha 

value was used to verify the reliability of the measurements, and the R square and Durbin–Watson values were used for the regression 

model and verification of the equation.

Results: The mean PMTD was 51.82 mm with an average of 55.21 mm for men and a 49.45 mm for women. Sex and height were 

significantly correlated with the PMTD. The PMTD increased to a consistent level proportionally to height, and the difference in PMTD 

between men and women was 3.45 mm. An equation to estimate the PMTD using these findings is as follows: PMTD (in mm) = 23 + (height 

(cm) 0.17) + 3.45 (the latter number is added for men). This equation had a prediction error of 0.3 mm. The Cronbach’s alpha value of 0.94 

indicated consistency between the measurements by the two surgeons. The R square value was 0.457, and the Durbin-Watson value was 

1.319.

Conclusion: Our study demonstrated that the PMTD is a useful and reliable reference for optimal humeral height during hemiarthroplasty 

for proximal humerus fractures in Asian populations.
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Introduction: Clavicle fracture is one of the common combined musculoskeletal injuries of severe polytrauma patients (Injury severity 

score (ISS) ≥16). However, unlike patients with isolated clavicle fracture, in severe polytrauma patients, conservative treatment is often 

performed due to worsening of the general condition. In this regard, we analyzed the factors that induce delayed displacement of fracture 

site during conservative treatment for clavicle fracture in severe polytrauma patients.

Materials and Methods: From January 2013 to April 2017, 178 polytrauma patients with ISS of 16 or more with a clavicle fracture at a 

single trauma center were enrolled. Of these patients, 81 patients who had initial displacement of fracture site of less than 100% of the 

clavicle diameter and underwent conservative treatment initially were included. The “delayed displacement” was defined as the increase 

of the displacement of fracture site over 100% of the clavicle diameter during follow-up. We analyzed the risk factors inducing delayed 

displacement of clavicle fracture by the regression analysis for demographic factors of patients, location of fracture site, presence of 

comminution, hospitalization in intensive care unit, ventilator care, initial consciousness level, combined upper extremity injuries, rib 

fractures of the ipsilateral side, brain injury and spinal cord injury.

Results: A total of 31 patients with delayed displacement of clavicle fracture were found. The regression analysis showed that the 

statistically significant risk factor for delayed displacement of clavicle fractures was a comminution of fracture.

Conclusion: Because conservative treatment for comminuted clavicle fracture in polytrauma patients can lead to delayed displacement, 

follow-up should be done at short intervals and the possibility of surgery should be considered.
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Introduction: We attempted to investigate the incidence of extra-articular fracture, how much part of the extra-articular fractures can be 
correctly diagnosed by plain radiographs and what is the reasonable method to make a correct diagnosis of extra-articular fractures to 
establish a proper treatment strategy.
Materials and Methods: We reviewed 464 consecutive patients who presented with a fracture of distal radius. Pre-reduction and post-
reduction standard plain radiographs (AP and lat) and oblique views were taken. CT scan was performed to investigate the accurate 
fracture pattern. The patients with extra-articular fracture diagnosed by standard x-ray were selected and the patients' fracture type 
was re-evaluated with oblique views. Using the result of CT scan, the diagnosis rate and accuracy of standard radiographs for an extra-
articular distal radius fracture was calculated. It was also checked whether the diagnosis rate and accuracy was improved with standard + 
oblique views. The overall diagnosis rate and accuracy of plain radiographs (standard ± oblique views) was also presented. Three surgeons 
reviewed the x-rays and Intra- and interobserver reliability was calculated. The types of intra-articular fracture frequently diagnosed as an 
extra-articular fracture by plain radiographs were descibed. Surgery was performed, based on Lafontaine’s criteria.
Results: The incidence of extra-articular fracture was 19.4%, which was confirmed by CT scan. 181 out of 464 patients were diagnosed as an extra-
artcular fracture by initial standard radiographs. 96% of extra-articular fractures were identified by standard radiographs but the accuracy (sensitivity) 
was 0.48. By adding oblique views, the accuracy was improved to 0.57. The overall dianosis rate of standard radiographs + oblique views for an extra-
articular fracture was 1.0 and the accuracy was 0.71. Intraobserver reliability was mean 0.88 (standard) and 0.79 (standard + obl.). Interobserver 
reliability was mean 0.72 (standard) and 0.68 (standard + obl.). The types of intraarticular fractures frequently diagnosed as extra-articular fracture 
were dorsoulnar corner, dorsounlar corner + rim and bursting type. The dorso-ulnar corner type fracture was the most common. 102 out of 181 
patients had surgery and,among them, 82 patients had intraarticular involvement on CT scan.
Conclusion: The incidence of extraarticular fracture of distal radius was 19.4% and lower than that reported in previous literatures. 54% 
of extra-articular fractures diagnosed by standard plain radiographs (AP and lateral view) had ”in reality” intraarticular involvement on CT 
scan and dorso-ulnar corner type was the most common. Considering that surgery was performed in 85% of the misdiagnosed extra-
articular fractures, CT scan might be necessary not to miss the intra-articular fractures requiring surgery, and at least, oblique views should 
be added, which was considerably helpful to identify dorso-ulnar intraarticular fragment.
Acknowledgment: none
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Introduction: The goal of this study was to investigate prevalence of vitamin D deficiency in post-menopausal women with fracture. 
Secondary goal was to determine difference of the rate according to injury mechanism; low versus high energy.
Materials and Methods: This study is a single-center, retrospective cohort study. Inclusion criteria were following; 1) long bone fracture 
or pelvis fracture, 2) post-menopausal women, 3) Patients who had serum vitamin D level. Exclusion criteria were 1) pathologic fracture, 
2) metabolic bone disease. Finally 123 patients were enrolled. The participants were divided two groups according to injury mechanism; 
low-energy (101 patients) and high energy (23 patients). Bone turnover markers including serum osteocalcin, parathyroid hormone (PTH), 
C-telopeptide, calcium (Ca), phosphorus (P), alkaline phosphatase (ALP), albumin, body mass index (BMI), bone mineral density (BMD), 
history of previous osteoporosis medications, and prescription of osteoporosis medication after fracture were assessed. We determined 
the prevalence of vitamin deficiency and compared the rate between two groups.
Results: The average patient age was 69.7 years (range, 50–94 years), and average BMI was 23.2. The average level of Vitamin D was 
22.5ng/ml (range 1.7-182.3ng/ml), and the rate of Vitamin D deficiency was 64%, and the rate of insufficiency was 15%, while only 
21% of patient showed normal. The average level of Vitamin D level was 23.8ng/ml in low-energy group, and 16.7ng/mL in high energy 
group, respectively (p=0.153). The rate of Vitamin D deficiency rate was 40% and 18% in low-energy and high energy group (p=0.059). 
No seasonal variation of Vitamin D deficiency rate was observed. BMD was evaluated in 84% of low energy group, and 77% of high 
energy group (p=0.441). Low energy group was older than high energy group (70.9 vs 64.1 years, p=0.003), but BMI, serum Ca, P, PTH, 
ALP, albumin were similar. Osteoporosis (≤ -2.5 of T-score) was higher in low energy group (64.7% vs 11.8%, p<0.001). BMD in spine was 
similar between two groups (p=0.087), but BMD in femoral neck and total hip was lower in low-energy group (p < 0.001, <0.001). Sixteen 
patients (16%) of low energy group took Ca and vitamin D supplement before injury, while none in high energy injury (p=0.045) The rate 
of osteoporosis medication before injury was taken in 20% of low energy group and 5% of high energy injury (p=0.072). Ca and Vitamin 
D supplement was taken in 84% of low energy injury and 36% of high energy injury (p < 0.001). Osteoporosis medication was prescribed 
in 73% of low energy group, and 50% of high energy group (p=0.033)
Conclusion: Post-menopausal Korean women with fracture have high incidence of Vitamin D deficiency in both high and low-energy injury 
groups. Therefore we should pay attention to Vitamin D deficiency and bone metabolic state in postmenopausal women with fractures.
Acknowledgment: None
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Introduction: Tear of lateral meniscus (LM) is commonly combined to tibia plateau fracture and preoperative identification is desirable. 

However, the diagnosis of the meniscus injuries accompanying the tibia plateau fractures with plain radiographs or computed tomography 

(CT) can be difficult and inaccurate. In this study, we aimed to determine if any fracture pattern shown in CT scan is associated with the 

presence of LM tear in tibia plateau fracture.

Materials and Methods: A total of 52 tibia plateau fractures with both preoperative CT and magnetic resonance image (MRI) available 

were reviewed. Patient demographics including age, sex, body mass index, and injury mechanism were recorded. The fracture patterns 

including the lateral plateau depression (LPD), the lateral plateau widening (LPW), the fracture fragment location (lateral, medial, or 

posterior column), and the number of columns involved (uni or multi-column) were assessed from CT scans. The presence of LM tear was 

determined from MRI. The differences in fracture patterns between the patients with (Group 1) and without (Group 2) LM tears were 

compared and correlation between the fracture pattern and the presence of LM tear was analyzed.

Results: Among the 52 cases, 48 cases with lateral column fracture were included for the study. LM was torn in 20 cases (Group 1, 41.7%). 

Demographics were similar between the groups. The LPD was significantly different between Group 1 (average 8.2 mm, range 3 to 20 

mm) and Group 2 (average 3.8 mm, range 1 to 12 mm) (p<0.001). The difference in LPW of Group 1 (average 6.9 mm, range 1 to 15 mm) 

and Group 2 (average 4.8 mm, range 1 to 9 mm) was not significant (p=0.127). Group 1 showed fracture fragments on lateral (N=20), 

medial (N=9) and posterior column (N=15), while Group 2 had lateral (N=28), medial (N=9) and posterior (N=16) fragments, respectively. 

In Group 1, 4 cases were uni-columnar fracture while 11 cases were in Group 2 (p=0.160). Regression analysis revealed that increased LPD 

(p=0.003, Odds ratio(OR)=1.7) and LPW (p=0.048, OR=1.2) were significantly related to the presence of LM tear. However, the location of 

fracture fragment or the number of involved columns was not related to the LM tear.

Conclusion: Depression of lateral plateau shown in preoperative CT scan was mainly associated with an increased risk of LM tear in tibia 

plateau fractures. Also, widened lateral plateau was weakly related to LM tear. In tibia plateau fracture showing such fracture patterns, 

suspecting the possibility of LM tear is important and taking MRI may be beneficial for accurate diagnosis.
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Introduction: To report our experiences with use of three-dimensional (3D) printing applied to the field of orthopedic trauma.

Materials and Methods: This retrospective cohort study enrolled 12 patients from three university teaching hospitals in whom 3D printing 

technique were applied: 7 cases of acetabular fracture, 4 cases of clavicular shaft fracture, and 1 case of atypical femur shaft fracture. We 

summarized our experiences with 3D printed bone models.

Results: Three-dimensional printed acetabular models improved the understanding of complex acetabular anatomy and fracture pattern, 

which could anticipate the optimal position of a reduction clamp and trajectory of screws. Pre-bending of a reconstruction plate could 

reduce operation time. We identified the optimal position of anatomical plates for the clavicle with 3D printed clavicle models. We 

recorded fluoroscopic images with the optimal position of a guide wire in simulated surgery for percutaneous screw fixation of the 

acetabular posterior column, and used it as reference during the actual operation. This surgical simulation was performed by a resident and 

served as a helpful training method. The 3D printed model of a severely bowed femur provided surgical tips to minimize mismatch with 

currently available nails.

Conclusion: In our experience, 3D printing techniques aided surgeons in understanding anatomy and fracture, preoperative planning, 

educating trainees, and performing simulations.
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Objectives: Despite a high possibility of technique-related complications, ilio-sacral (IS) screw fixation is the mainstay of operative 

management in posterior pelvic ring injuries. We aimed to make IS screw trajectory with fully intraosseous path that was optimal and 

consistent, and confirm the possibility of transiliac-transsacral (TITS) screw fixation in Asian sacrum.

Methods: Eighty-two cadaveric sacra (42 males and 40 females) were enrolled. They underwent continuous 1.0 mm slice computed 

tomography (CT) scans. CT images were imported into Mimics® software to reconstruct 3D models of the pelvis. To simulate IS screws, 

we inserted a 7.0 mm oblique cylinder for S1 and 7.0 mm-sized TITS cylinder for S1 and S2. We assessed the possibility of TITS screw 

fixation in S1 and S2 segments and measured the actual length of the cylinders. Anatomic features of safe zone (SZS2) including the area, 

horizontal distance (HDS2), and vertical distance (VDS2) were evaluated by the possibility of TITS screw fixation in the S1.

Results: TITS cylinders could not be inserted into the S1 of 14 models (sacral variation models) and could be inserted into the S2 of all 

models. When the oblique cylinder was directed toward the opposite upper corner of S1 at the level of the first foramen, there was no 

cortical violation regardless of sacral variation. The average length of TITS cylinder was 152.3 mm (range, 127.9-178.2 mm) in S1, 136.0 

mm (range, 97.8-164.1 mm) in S2 and oblique cylinder, for an average of 99.2 mm (range, 82.4-132.2 mm). The average VDS2, HDS2, 

and the area of SZS2 were 15.5 mm (range, 8.7-24.4 mm), 18.3 mm (range, 12.7-26.6 mm), and 221.1 mm2 (range 91.1-386.7 mm2), 

respectively. The VDS2 and SZS2 of sacral variation were significantly higher than those of normal (both p = 0.001).

Conclusion: Considering the high variability of the S1, it is better to direct the conventional IS screw trajectory toward the opposite upper 

corner of the S1 at the level of first foramen. If a TITS screw is impossible in S1, the TITS for the S2 could be performed alternatively due to 

its sufficient osseous site even in Asian sacrum.
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Introduction: Disruption of the pubic symphysis often requires open reduction and rigid fixation to stabilize pelvic ring and to restore 

function. However, symphyseal fixation is associated with a high incidence of failure. This study was undertaken to evaluate the incidence 

of symphyseal fixation failure and to identify its influencing factors.

Materials and Methods: A total of 31 symphyseal diastasis treated by anterior open reduction and plate fixation from 2000 to 2016 were 

reviewed. The minimum follow-up was 12 months (mean: 41.3, range, 12-136). There were 30 men and 1 woman, with a mean age of 

44.1 years (range, 16-74). These included 24 cases of anteroposterior compression injury, 5 cases of lateral compression injury, and 2 cases 

of mixed vector injury, described by Young and Burgess. Of these, 24 cases had posterior ring injury, eight of which needed stabilization. 

The pubic symphysis was fixed with 1 plate in 13 cases and 2 plates in 18 cases. The quality of reduction was divided into excellent (<5mm), 

fair (5-10mm), and poor (>10mm) according to the gap of pubic symphysis with postoperative radiograph. The relationship between 

fixation failure and the potential influencing factors (number of plate, number of screws, fracture classification, posterior ring fixation and 

quality of reduction) were analyzed.

Results: The degrees of diastasis was improved from 26mm (range, 9.7-85.7) to 6.8mm (2.2-14.8mm) on the average after surgery. 

Excellent reduction was achieved in 14 cases, fair in 11 cases and poor in 6 cases. Twelve patients (38.7%) were found to have loosening 

or breakage of screw and/or plate at a mean 73.2 days (range, 10-691) postoperatively. Nineteen patients (61.3%) showed healing of 

disrupted pubic symphysis without any problem of fixed implants, 8 patients (25.8%) healed without loss of reduction although loosening 

or breakage of implants were present, and 4 patients showed implant failure with significant loss of reduction of pubic symphysis that 

required revision surgery. The number of plate and screws, fracture classification, and the presence of posterior ring fixation did not 

influenced on the outcomes. However, the poorer the quality of reduction after surgery, the more unsatisfactory results were obtained 

(p=0.02, Pearson’s chi-square test).

Conclusion: Our finding demonstrate that poor quality of reduction causes instability of pubic symphysis and resultant fixation failure in 

the treatment of symphyseal diastasis. Hence, effort should be devoted to reconstruct pubic symphysis anatomically.
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Introduction: Percutaneous iliosacral screw (ISS) fixation is effective and less invasive method for the definitive treatment of unstable pelvic 

ring injuries (PRIs) and widely used surgical option. However, fixation failures after ISS fixation have been reported in vertically unstable 

PRI. Purpose of this study is to investigate the surgical outcome of posterior pelvic fixation using S1 and S2 screws in vertically unstable PRI.

Materials and Methods: Between January 2011 and April 2016, 17 patients with vertically unstable PRI were treated with posterior pelvic 

screws fixation in S1 and S2, who met the minimum 1 year follow-up. Their mean age was 43.6. According to the AO-OTA classification, 

10 patients had a C1, 6 C2, and 1 C3 injury. Surgical treatments of single or multiple steps as necessary were performed by 2 surgeons.

Results: Except one patient who could not have anterior pelvic fixation because of open pelvic bone fracture, 16 patients had a bone 

healing without screw loosening. One patient had a deep infection, and 3 patients out of 5 who complained of neurologic symptom 

before surgery had recovered partially from neurologic deficit. Postoperative radiologic outcome by Matta and Tornetta’s method was 

excellent in 5 cases, good in 8, and fair in 4. The clinical outcome according to the Mageed score was excellent in 5cases, good in 6, fair in 4, 

and poor in 2.

Conclusion: S1 & S2 screw fixation can be an effective treatment option for the post. pelvic stabilization in the vertically unstable PRI.
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Introduction: Pelvic fractures are caused by high energy trauma with accompanying injuries. Pelvic fractures have a high mortality rate from 

5~42%. There are many previous studies on factors contributing to the mortality rate of pelvic fractures, but there are still controversies 

regarding pelvic instability. We hypothesized that the instability of pelvic fractures can be a risk factor for the mortality, and investigated 

the effect of pelvic fracture type on mortality through the patients admitted to our institution’s Level I Trauma center.

Materials and Methods: A total of 302 pelvic fracture patients were included based on Korean Trauma Data Bank who admitted at our 

institution’s Level I Trauma Center from March 2015 to February 2017. We compared demographics of these patients according to survival 

and death, and investigated the risk factors related with mortality in patient with pelvic fractures. We classified the patients into three 

groups- pelvic ring injury(PRI), only acetabulum fracture and combined fracture type. And we use AO comprehensive classification for 

subtype of pelvic ring injury.

Results: Among 302 patients with pelvic fracture, 195(64.6%) were pelvic ring injury (PRI), 75(24.8%) were only acetabulum fracture 

and 32(10.6%) were combined fracture type. The mortality rate of pelvic ring injury (PRI) and combined fracture type was 22.6%, 18.8% 

respectively, while the mortality rate of only acetabulum fracture was 1.3% (p<0.001). In the subgroup analysis of pelvic ring injury (PRI), 

the mortality rate of PRI AO comprehensive classification type A, type B and type C was 8.2%, 25.4% and 68.2%, respectively (p<0.001). 

The Multivariate regression analysis revealed that old age (OR= 1.043, 95% CI 1.009~1.078, p= 0.013), high injury severity score (OR= 

1.106, 95% CI=1.047~1.168, p<0.001), low initial systolic blood pressure (OR=0.952, 95% CI=0.936~0.967, p< 0.001) and pelvic ring 

injury (OR= 22.28, 5% CI = 1.180~420.513, p= 0.038) were significant risk factors for mortality.

Conclusion: Pelvic ring injury is a significant risk factor for mortality compared to only acetabulum fracture patients. Pelvic injury type and it’

s instability as well as age, injury severity score, initial systolic blood pressure must be considered for management of multiple blunt trauma 

patients with pelvic fracture.
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Introduction: Posterior locked lateral compression injury (PLLCI) of the pelvic ring is an infrequent variant of lateral compression injury, 

a condition described in only eight reported cases since 2000. Lateral compression injury usually results from high-energy trauma and is 

characterized by locking between the medially translated fractured ilium and the anterior border of the sacrum, regardless of whether 

the fractured ilium involves the sacroiliac joint. However, in our experience, lateral compression injury can also result from low-energy 

trauma as a manifestation of pelvic fragility fracture. The aim of the present study was to describe this rare form of PLLCI in a case series of 

geriatric patients.

Materials and Methods: A retrospective analysis of consecutive patients with pelvic ring injuries who were admitted to our hospital from 

January 2008 to April 2015 identified 7 geriatric patients (1 male and 6 females; median age, 81 years) with a form of PLLCI.

Results: All injuries were due to falls from a standing position onto the ground. All 7 cases demonstrated characteristics of a locking 

fractured ilium over the anterior border of the sacrum on axial computed tomography images, but were not detected on plain radiographs. 

All underwent follow-up at 1 year or later with improved mean visual analogue scale scores (range 0-3). Regarding Koval walking ability 

scores, patients who underwent pelvic brim plating with anterior external fixation were more likely to regain their preinjury walking ability 

than patients who only underwent anterior external fixation or conservative treatment.

Conclusion: Geriatric patients can experience PLCCIs of the pelvis due to low-energy trauma. These fractures have different characteristics 

from those associated with severe injuries due to high-energy trauma, and they comprise an infrequent form of Rommens fragility fracture 

of the pelvis (type IIIa). In these cases, appropriate surgical management that includes sacroiliac plating combined with anterior external 

fixation can yield good outcomes.
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Introduction: Isolated iliac wing fractures have received little attention in the literature. Commonly occurring after a direct blow, they are 

rotationally and vertically stable. These isolated fractures do not compromise stability of the pelvic ring, are not as amenable to internal or 

external fixation, and do not receive the same attention as the unstable type B and C pelvic ring injuries. However, when these fractures 

were occurred in geriatric patients, their ambulatory status would be deteriorated. Thus, we treated geriatric patients with isolated iliac 

wing fracture using previously unreported minimally invasive method. This study aimed to describe a useful fixation of placing screws in 

the ilium for patients with isolated comminuted iliac wing fractures. This technique of fixation takes advantage of the thick bone stock of 

the ilium pillar structure and broad bone of posterior iliac crest.

Materials and Methods: We retrospectively reviewed 11 patients who had isolated iliac wing fracture (OTA 61A) treated with surgical 

operation from 2012 to 2016. All patients had isolated iliac wing fracture without disruption of pelvic ring continuity.

Results: Mean VAS score was 0.8 (0-3) at final follow-up. Ambulation was permitted as soon as when patients tolerates postoperative 

pain. No patient received additional procedure for iliac wing fracture.

Conclusion: Pillar screw fixation technique for isolated iliac wing fractures is effective and easy method to obtain proper fixation with 

minimal invasive incision and short operation time.
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Introduction: 비구 전주 골절은 일반적으로 장서혜 접근 법으로 골절을 노출하여 지연나사와 지지 금속판으로 고정한다. 저자들은 이러한 고식적인 방

법에서 벗어나 작은 절개와 골절의 압박 고정을 통해 치료한 결과를 보고하고자 한다.

Materials and Methods: 2006 년 1 월부터 2016 년 12 월까지 본원에서 치료한 전위된 비구 전주 골절 환자 19 예를 대상으로 하였으며 평균 30 개월

(6-72 개월) 추적 조사하였다. 장서혜 접근법의 외측 창만으로 골절을 노출시켜 전위된 장골익 골편을 먼저 정복하여 긴 나사와 재건 금속판으로 고정하

였으며, pelvic brim 은 전위 되었으나 quadrilateral plate 는 전위가 거의 없는 골절은 지연 나사와 under banding 된 금속판으로 고정하였고, pelvic 

brim 과 quadrilateral plate 가 함께 전위된 골절은 지연나사와 spring plate 로 고정하였다. 골절의 형태 수술 기기, 수술 시간, 내고정 상태와 Matta 의 

기준에 따라 정복의 정도, 방사선학적 결과 및 기능적 결과를 평가하였다. 골절의 정복 정도는 술 후 전산화 단층 촬영을 통해 평가하였다.

Results: 수술은 수상 후 평균 6.4 일(4-12 일)에 시행하였으며, 수술 시간은 평균 150 분 (100-235 분) 이었다. 지연 나사와 금속판 압박금속판으로 고

정한 경우가 8 예, 지연 나사와 spring plate 로 고정한 경우가 11 예였다. Matta 의 기준에 따른 골절 정복 정도는 해부학적 정복이 17 예, 불완전 정복이 

2 예였으며, 방사선학적 결과는 우수가 17 예, 양호 1 예, 보통이 1 예였다. 임상적 결과는 우수가 14 예, 양호가 1 예, 보통이 1 예였다. 합병증은 수술 중 

내장골동맥 분지 손상이 1 예, 외측 대퇴 피부 신경 손상이 9 예, 외상 후 조기 관절염이 1 예 발생하였다. 최종 추시 상 외측 대퇴 피부 신경 손상은 6 예

는 완전 회복 되었으나, 3 예에서는 경도의 감각저하가 남았다.

Conclusion: 장서혜 접근법의 외측 창 만을 이용한 접근과 압박금속판 고정 및 spring plate 를 이용한 수술은전위된 비구 전주 골절 치료의 유용한 치료

라 사료된다
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Introduction: The ilioinguinal approach and Stoppa approach have been used for anterior approach and fixation for acetabular fractures. 

The purpose of this retrospective study was is to investigate the surgical outcomes of acetabular fractures treated using the Stoppa 

approach for anterior fixation.

Materials and Methods: We analyzed 32 acetabular fractures treated with Stoppa approach from April 2008 to January 2017. There were 

25 males and 7 females with an average age of 46.8 years. According to Lectonel classification, there were 20 both column fractures, 8 

anterior column fractures, 2 transverse fractures, and 2 anterior column with posterior hemitransverse fractures. For the Stoppa approach, 

midline vertical skin incision was made between the rectus abdominis muscles from the umbilicus to the symphysis pubis in all cases. The 

lateral window on the iliac crest was used simultaneously in 30 cases for the reduction and plate fixation of anteior column fractures. 

Radiologic outcomes were assessed by union time and quality of reduction by Matta method. The Merle d’Aubigné-Postel score was used 

to evaluate the functional results and complications related to surgical approach were assessed.

Results: All fractures united at an average of 3.5 months (range, 3-5 months). According to the Matta method, the quality of reduction 

was classified in the following way; 26 anatomical, 4 imperfect, and 2 poor reduction. The functional results were classified as 16 (50%) 

excellent, 14 (43.7%) good, and 2 (6.3%) fair by the Merle d’Aubigné-Postel score. Posttraumatic arthritis of hip joint was developed in 6 

cases who had superomedial articular impaction and associated pelvic ring injuries. There was 1 case of deep infection treated by Girdle 

stone operation. However, there were no neurovascular injuries related to the surgical approach.

Conclusion: The Stoppa approach can be a standard surgical approach for anterior fixation of the acetabular fractures providing direct 

visualization and good reduction of the fracture site.
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Introduction: Patellar fractures are characterized by injuries to the extensor and typically require surgical fixation. Among the methods 

used for fixation, the most common is the modified AO tension-band wiring technique. However, using this technique, implant migration 

occurs due to the lack of connections between the K-wires and the tension-band wire, which causes irritation and reduces fracture stability. 

Recently, new methods for tension-band wiring have been developed in which tension bands lock the K-wires through an attached “ring” 

to prevent migration. The purpose of this study was to compare the clinical outcomes when either the conventional or novel technique was 

used for tension-band wiring.

Materials and Methods: This was a retrospective study involving 48 patients who underwent tension-band wiring to correct a patellar 

fracture. Patients in group 1 (n ¼ 23) were treated between December 2010 and February 2012 using conventional tension-band wiring, 

while patients in group 2 (n ¼ 25) were treated between March 2012 and May 2014 using the novel ring pin method. Different surgeons 

performed the operations in the two groups, while all other conditions were consistent. The surgical outcomes were assessed according to 

the level of implant migration, irritation, and implant removal procedures. All patients in group 2 achieved a union of the patella, while two 

patients in group 1 did not. These two patients underwent partial patellectomy within 1 year of the initial surgery.

Results: Implant migration and removal were significantly more common among patients in group 1 (p ¼ 0.0038 and 0.011, respectively), 

with the implant removal period being significantly shorter as well (p ¼ 0.005).

Conclusion: The novel ring pin method was superior to the conventional method in terms of preventing implant migration, removal, or other 

secondary operations for the correction of complications.
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Introduction: The purpose of this study was to evaluate of clinical outcomes according to fixation methods of ipsilateral femoral neck and shaft 

fracture and determine a safer and better surgical method.

Materials and Methods: The medical records of patients who presented with a femoral shaft fracture from January 2001 to April 2016 were 

retrospectively obtained from an institutionally approved, multicenter (6 contries, 8 institutions) orthopedic database. The inclusion criterion 

was treatment of a femoral shaft fracture combined with an ipsilateral femoral neck fractures. antegrade interlocking IM nail at 1 of the 10 

institutions. The exclusion criteria were pathologic fractures, femoral shaft fractures extending to the intertrochanteric or subtrochanteric area, 

patients taking immunosuppressive agents, divers, and patients with <1 year of follow-up. Data regarding age, sex, and injury mechanism, 

fracture pattern of each fracture including open fractures, as well as surgical fractors including fixation methods, femur neck fracture detection 

and fixation timing were recorded. The reviewed clinical course involved union time and union rato of each fracture, Harris hip score(HHS) 

complictions including delayed union, nonunion, the incidence of avascular necrosis of femoral head (AVNFH) and the time interval from the 

surgery to AVNFH.

Results: In total, 70 patients (57 males and 13 females) were included in the study. The average patient age was 43.8years (range, 18– 84 years). 

The average follow-up period was 33.0 months (range, 12–94 months). There were 58.6% of A type, 20% of the B type, and 21.4% of type C. 

femoral shaft fracture, Twenty percent of the patients had open fractue of the femoral shaft. The femoral neck fracture was initailly missed in 

23%, and 60% of the femoral neck fractue were non-displace. That means that 82% of the non-displaced femoral neck fracture were missed 

initially. The timing of delayed diagnosis were average 5.7 days after injury, 83% of the non-displaced femoral neck fracture were diagnosed 

after fixation of the femoral shaft fractuere. The overall incidence of AVNFH was 7.1% with average 36.8 month after injury: only 1 patient had 

converted to total hip arthroplasty. Four percent of the patients had nonunion of the femoral neck fracture, whiel 18.5% had femoral shaft 

nonunion and 27.1% of delayed union of femoral shaft. One of the nonunion patient performed arthroplasty, and one case of infection.

Conclusion: The rate of nonunion of the femoral shaft was 18.5%, relatively higher than isolated femroal shaft fracture. More than half(60%) 

of the patients had non-displaced femoral neck fractue, and most of them (83%) were not diagnosed on emergency room.
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Purpose: To identify the implications for clinical application through computational simulation of three cannulated screws (CS) fixation for 

femoral neck fracture

Materials and Methods: Thirty cadaveric femurs (15 males and 15 females) underwent a computed tomography (CT) of 1.0 mm thickness, 

and then images were transferred to the Mimics® program, resulting in a three-dimensional proximal femur model in which bone marrow 

and cortical bone were separated and identified. Three-dimensional scan of 7.0 mm cannulated screw (Zimmer, inc, Warsaw, IN, USA) was 

performed to enable computerized virtual fixation of multiple cannulated screws for femoral neck fracture. After positioning definitively 

for cortical support, the intraosseous position of the cannulated screws fixed was evaluated in the anteroposterior image and axial image 

direction.

Results: Three cannulated screws located at the ideal site showed an array of tilted triangles with anterior screw attachment and shortest 

spacing between posterior and central screws. The central screw located at the lower side was placed in the midheight of the lesser 

trochanter and slightly posterior and directed toward the junction of femoral head and neck to achieve the medial cortical support. The all 

posterior screw was limited in height by trochanteric fossa and was located lower than the anterior screw but not higher than the vastus 

ridge, but the anterior screw was located higher than the vastus ridge in 10 cases. In order to obtain the maximum spacing of the anterior 

and posterior screws on the axial plane, they should be positioned parallel to the cervical region nearest the cortical bone at a height not 

exceeding the vastus ridge.

Conclusion: The position of cannulated screws for cortical support were irregular triangular arrangements with anterosuperior apex due 

to the limitation of the height of the posterior screw and the posterior position of the center screw. The position of the ideal central screw 

in the anteroposterior view was at the mid-height of the lesser trochanter toward the junction of the femoral head and the anterior and 

posterior screws were parallel to the neck with maximal spread just inferior to the vastus ridge.
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Introduction: In orthopedic surgery, trauma, bed rest, and operation can increase the risk of developing deep vein thrombosis and 

pulmonary embolism. There are various preventive methods for this complication, including mechanical methods, medication. We 

investigated the incidence of deep vein thrombosis and pulmonary embolism after chmoprophylaxis in patients with lower extremity 

fracture, and investigated the factors that may affect the outcome.

Materials and Methods: From July 2011 to June 2016, 385 patients who underwent surgery for lower extremity fractures were included 

in this study. There were 222 males and 163 females. The fracture site was 35 cases of pelvic bone fracture, 167 cases of femoral fracture, 

178 cases of tibia and fibular fracture, and 65 cases of foot and ankle fracture. The patient was diagnosed by CT angiography in patients 

who were clinically suspected of having deep venous thrombosis or pulmonary embolism and received Enoxaparin or Dalteparin without 

special selection criteria. We investigated the incidence of deep vein thrombosis and pulmonary embolism, and analyzed factors such as 

age, sex, body mass index, and underlying diseases.

Results: Among 385 patients, deep vein thrombosis or pulmonary embolism occurred in 45 cases (11.7%). Among 206 patients treated 

with Enoxaparin, deep vein thrombosis and pulmonary embolism occurred in 8 cases (3.9%) and 37 cases (20.7%) out of 179 cases 

treated with Dalteparin. In the analysis of factors affecting the occurrence of deep vein thrombosis and pulmonary embolism, the incidence 

of diabetes (p = 0.023) and females (p = 0.012) were significantly different.

Conclusion: In patients with fractures of the lower extremity, caution and prevention of the occurrence of deep vein thrombosis and 

pulmonary embolism are warranted. Careful observation and prevention of thrombosis and embolism should be needed especially in 

patients with diabetes or women.
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Introduction: It is a new trend in excessive lag screw sliding(LSS) prevention to choose an optimal reduction technique for unstable 

intertrochanteric fractures after the cephalomedullary nailing of a lag screw system. Our previous study has affirmed that the measure 

of correcting magnification in eccentric fluoroscopic images could not measure the LSS distance precisely. 3D measurement method 

can overcome the measuring errors caused by the limb in external rotation and/or flexion. In current clinical study, we use two different 

methods to analyze the process of lag screw sliding, to avoid the potential misinterpretation during the radiographic analysis of LSS 

distance.

Materials and Methods: A total of 87 patients with intertrochanteric fracture were chosen as subjects, who were treated with 

Cephalomedullary Asian nail (CM nail, Zimmer, Winterthur, Switzerland), and were followed up more than 4months, were included. The 

lag screw sliding length was determined from the immediate postoperative and four months follow-up X-ray image. Then three orthopedic 

surgeons measured SD using both traditional method and 3D method. Then we calculated the average of the three numbers for each 

measurement.

Results: The mean sliding distance was 4.26 mm (0.093~22.924 mm), 3.39 mm (-2.422~17.23 mm) respectively by 3D method and 

conventional method. The analysis showed the difference between the measured values of the two methods is significant (P<0.001), 

increasing with the further rotation of the lower limb.

Conclusion: This study shows that 3D modeling method can more accurately and logically reflected lag screw sliding process. On the 

contrary, traditional method will mislead observers when it is used to measure the sliding distance if the lower limb rotated and/or flexed.
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Introduction: The aim of this study is to compare the stability of the proximal fragment and their mechanical characteristics in proximal 

femur models (Synbone) of basal neck fracture-type trochanteric fractures fixed with three different IM nails.

Materials and Methods: 31-A1.1 basal neck fracture-type trochanteric fracture (stable fracture) was reproduced in 12 proximal femur 

models fixed with 6 Gamma nail and 6 Gamma U-blade nail (Gamma-U nail). 31-A2.2 basal neck frature-type unstable fracture (unstable 

fracture) was also reproduced 20 proximal femur models fixed with 6 Gamma nails, 6 Gamma-U nails, and 8 proximal femoral nail 

antirotation-II (PFNA-II).

Results: In a stable fracture type, only the degree of rotation of the proximal fragment was significantly less in Gamma-U nail than in 

Gamma. Meanwhile, in an unstable fracture type, the degree of rotation of the proximal fragment was less in Gamma-U nail and PFNA 

than in Gamma nail. Gamma-U nail showed lower load to failure than PFNA, but less rotation of proximal fragment and less cranial and 

axial migration within the femoral head. PFNA showed less rotation of proximal fragement and higher load to failure, but significantly 

more cranial and axial migration.

Conclusion: Gamma-U nail would be effective to minimize the rotation of proximal fragment in basal neck fracture-type trochanteric 

fractures, which has been known as a risk factor of fixation failure after IM nailing in this fracture type. PFNA is superior to Gamma nail 

and Gamma-U in terms of structural stiffness, but more caution would be needed for the risk of cut-through or cut-out.
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Introduction: Failure of intertrochanteric fractures is uncommon. When fracture failure occurs, the treatment is challenging. A few studies 

have reported revision procedures. So we retrospectively reviewed a series of patients to evaluate the outcomes and develop a surgical 

treatment strategy for patients with intertrochanteric fracture failure.

Materials and Methods: Between 1992 and 2016, 52 patients who could be followed-up for more than 1 year after treatments for the 

failed fixation of intertrochanteric fracture were enrolled in this study. There were 32 men and 20 women. The mean age was 64.9 years (19- 

84 years) at the index surgery and the mean follow-up was 3.34 years. We performed hip replacement (hip bipolar hemiarthroplasty or 

total hip arthroplasty) for destroyed femoral head with fixation failure. If the bone quality of the femoral head was intact, varus deformity 

was fixed with valgus osteotomy according to the presence of the deformity of the proximal femur. Patients without deformity of proximal 

femur underwent re-fixation with different implants depending on the bone quality of the femoral head. If necessary, bone graft was 

added according to the bone defect status at the fracture site. We evaluated the clinical and radiographic results and postoperative 

complications.

Results: According to our surgical protocol, 29 patients were treated with hip replacement, 12 patients was treated with valgus osteotomy 

and re-fixation, and 11 patients with no deformity was treated with re-fixation only. With replacement group, walking ability and pain 

were improved in all cases. But 1 patient had a periprosthetic fracture around stem after 2 years of hip bipolar hemiarthroplasty. Except 

for the patients treated with hip replacement, 10 patients had bone union and the clinical results were satisfactory of the 12 patients who 

underwent valgus osteotomy and re-fixation, but 1 patient was converted to total hip replacement and 1 patient had re-fixation with 

different plate. Of 11 patients who underwent only refixation, 10 patients achieved bony union except 1 patient converted to total hip 

replacement. There were 2 patients of nonunion who had not received bone graft as a complication.

Conclusion: We need to analyze the causes of fracture treatment failure carefully. Based on our corresponding treatment strategies, the 

radiographic and functional treatment outcomes were satisfactory. Future larger comparative studies are needed to confirm our results.
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Introduction: In order to predict the fixation stability by fracture pattern and surgical method due to the presence or absence of a large 

posterior bone fragment for the treatment of a patient diagnosed with a femoral intertrochanteric fracture, preoperative three-dimensional 

computed tomography is performed to cause an unstable fracture and report on the results of treatment according to the surgical method.

Materials and Methods: From October 2006 to November 2016, the distribution of outpatient follow-up periods of 403 patients who had 

been diagnosed with femoral intertrochanteric fracture was examined. Comparative analysis was performed on 106 patients who were 

able to pursue at least 5 months after surgical treatment was performed after being diagnosed as an unstable fracture with posterior bone 

fragments of these patients who don’t have the proximal femoral fracture on the opposite side. In 8 cases, open reduction and internal 

fixation with compression hip screw and closed reduction and internal fixation in 98 cases were performed, but posterior fragment 

was not fixed. We assessed the appropriateness of the fixation by measuring the tip apex distance immediately after the operation. We 

evaluated the postoperative complications by comparing the postoperative femoral neck shaft angle and the screw slippage distance.

Results: Of the patients who underwent surgery, 54.4% of those were able to follow-up period more than 6 months and 12.9% were 

over 2 years, and the average follow-up period was 10 months. There was no difference in the follow-up period and BMD of complication 

and normal group. There was no significant difference in the tip apex distance between the fracture pattern groups. The degree of screw 

slippage distance and femoral neck shaft angle did not differ according to fracture pattern. Complications occurred in 16 cases. Among 

them, 9 cases underwent artificial joint arthroplasty, 1 case underwent open reduction and compression hip screw fixation, and 6 cases 

did not undergo additional surgical treatment. The incidence of complications was statistically significantly different between the groups.

Conclusion: Unstable fractures with posterior bone fragment in the femoral intertrochanteric fracture have a high incidence of 

complications, but they are not related to the size of posterior fragments.
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Introduction: The pathophysiology of atypical femoral fractures (AFFs) is related to tensile stress on the lateral cortex during weightbearing. 

Diaphyseal AFFs are often associated with anterolateral bowing (ALB), with the fracture site at the apex of the bowing. Determining the 

apex of a bowed femur could help in predicting fracture sites; however, this is not currently possible. The purpose of this study was to 

determine points along the apex of bowed femurs at which fractures occur and to develop a system with which to predict AFFs with ALB.

Materials and Methods: From January 2005 through May 2017, 146 female patients who underwent surgery for AFFs at our institute were 

identified. Fifty-nine patients (40%) had ALB. Among them, 25 patients (35 fractures) had information on lower limb alignment with 

weight-bearing radiographs and were included in this retrospective study. To investigate points along the apex corresponding to fracture 

sites, three possible lines were drawn and the tangent point of each line on the medial cortex was identified. The three lines were drawn 

as follows: 1) the mechanical axis of the lower limb (from the center of the femoral head to the center of the talus), 2) the traditional 

anatomical axis of the femur (from the lateral edge of the piriformis fossa to the center of the intercondylar notch), and 3) the reference 

line of a new ALB grading system (from the tip of the greater trochanter to the center of the intercondylar notch). We assessed the 

predictability of fracture site by comparing distances from the fracture site to the tangent point of each line and the diameter of the femur 

at isthmus. The predictability was positive when the distance was within said diameter.

Results: In 25 patients (35 fractures), all fractures occurred in diaphysis. The positive predictabilities were 0/35 (0%) in the mechanical axis, 

13/35 (37%) in the anatomical axis, and 29/35 (83%) in the reference line. In all fractures, the tangent point of the mechanical axis was 

the farthest from the fracture site. In all but three fractures, the tangent point of the reference line was closest to the fracture site.

Conclusion: In AFF patients with ALB, most fracture sites were located around the tangent point of the reference line of a new ALB 

grading system (from the tip of the greater trochanter to the center of the intercondylar notch). The reference line was found to be useful 

in not only determining bowing grade but also in predicting fracture sites in AFFs with ALB.
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Introduction: The purpose was to determine clinical outcomes of intramedullary nailing (IMN) with contralateral side nail in bowed atypical 

femur fractures (AFFs).

Materials and Methods: We retrospectively reviewed bowed femur fractures treated with contralateral side of IMN. In total, 11 patients 

with 15 cases were included. Surgical outcomes involved complication, union time, and femoral bowing, leg length discrepancy (LLD) 

were evaluated. We evaluate of surgical safety with intraoperative and postoperative complications, and compared preoperative and 

postoperative LLD.

Results: The average age was 76.3 (range, 67-86) years, and all of them were female. There were 9 cases of complete AFFs and 6 cases 

of incomplete AFFs. The average bone mineral density (BMD) was -3.0 and 80% of patients had less than -2.5 of T-score. Eight patients 

(72.7%) had history of bisphosphonate use with average 71.1 month-use. All cases achieved bone union without secondary intervention. 

There were no intraoperative fractures or postoperative complications. The average union time was 24.6 weeks and 12.0. weeks in 

complete and incomplete AFFs, respectively. The average preoperative femoral bowing in coronal and sagittal plate was 9.8° and 16.6°, 

respectively, while postoperative bowing was 6.8°, 11.3°, respectively. The average change of angle was 3.0° in coronal plane and 5.3° in 

sagittal plane. The mean change of LLD was 6.5mm.

Conclusion: The use of contralateral side of nail in bowed femur showed good clinical outcomes without complications. In severely bowed 

femur, this technique can be a useful.
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Introduction: The purpose was to determine clinical outcomes of intramedullary nailing (IMN) with contralateral side nail in bowed atypical 

femur fractures (AFFs).

Materials and Methods: We retrospectively reviewed bowed femur fractures treated with contralateral side of IMN. In total, 11 patients 

with 15 cases were included. Surgical outcomes involved complication, union time, and femoral bowing, leg length discrepancy (LLD) 

wereevaluated. We evaluate of surgical safety with intraoperative and postoperative complications, and compared preoperative and 

postoperative LLD.

Results: The average age was 76.3 (range, 67-86) years, and all of them were female. There were 9 cases of complete AFFs and 6 cases 

of incomplete AFFs. The average bone mineral density (BMD) was -3.0 and 80% of patients had less than -2.5 of T-score. Eight patients 

(72.7%) had history of bisphosphonate use with average 71.1 month-use. All cases achieved bone union without secondary intervention. 

There were no intraoperative fractures or postoperative complications. The average union time was 24.6 weeks and 12.0. weeks in 

complete and incomplete AFFs, respectively. The average preoperative femoral b owing in coronal and sagittal plate was 9.8° and 16.6°, 

respectively, while postoperative bowing was 6.8°, 11.3°, respectively. The average change of angle was 3.0° in coronal plane and 5.3° in 

sagittal plane. The mean change of LLD was 6.5mm.

Conclusion: The use of contralateral side of nail in bowed femur showed good clinical outcomes without complications. In severely bowed 

femur, this technique can be a useful.
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Introduction: Although total knee arthroplasty (TKA) in end-stage hemophilic arthropathy can reduce severe joint pain and improve 

functional disability, it is technically demanding. To the best of our knowledge, the complications of TKA in hemophilic arthropathy have 

not been stratified using the Knee Society classification system. The purpose of the present study was to evaluate mid-term outcomes and 

complications of TKA in hemophilic arthropathy.

Materials and Methods: This study retrospectively reviewed 131 consecutive primary TKAs (of 102 patients) in a single institute. The 

mean patient age was 41.0 years old and the mean follow-up period was 6.8 years. Clinical and radiographic results were evaluated. 

Complications were categorized according to the classification system of the Knee Society for TKA complications.

Results: The average Western Ontario and McMaster Universities Arthritis Index (WOMAC) score improved from 66.0 to 24.2. The average 

flexion contracture significantly decreased from 17.3° to 4.7°, but the average pre- and postoperative maximum flexion did not differ (80.9° 

vs. 85.6°, respectively). The average mechanical axis was varus 5.2° preoperatively and valgus 0.3°postoperatively. The coronal positions of 

the femoral and tibial components and the sagittal positions of these components were within ±3° in 83.2%, 89.3%, 63.4%, and 73.3% 

of cases, respectively. Complications occurred in 17 knees (13.0%) and consisted of bleeding and hemarthrosis in 7 knees. Five knees were 

treated with increased amounts of coagulation factor concentrate and the remaining two knees were treated with incision and drainage 

of hematoma. One medial collateral ligament injury of grade 2 required a change in postoperative rehabilitation protocol and bracing. 

Two cases of grade 3 stiffness required unplanned admission and manipulation under anesthesia. Three cases of deep PJI were treated 

with twostage revision TKA. There were four periprosthetic fractures. Three distal femur fractures were treated with open reduction and 

internal fixation for three knees. One patellar fracture was healed with conservative treatment.

Conclusion: The mid-term results of TKA in hemophilic arthropathy were satisfactory in pain relief, improved function, and decreased 

flexion contracture. Bleeding and periprosthetic joint infection continue to be major concerns for TKA in hemophilic arthropathy, and risk 

of periprosthetic fracture must be taken into account for patient education and appropriate prevention.
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Introduction: As the rate of total knee arthroplasty (TKA) with stem extension is increasing, the number of periprosthetic fracture as subsequent 
complication has increased accordingly. However, there have been few reports on the classification and management of periprosthetic fracture 
in stemmed TKA and lack of information about the treatment outcome. The purposes of this study were 1) to demonstrate classification and 
management of periprosthetic fractures after stemmed TKA and 2) to report treatment outcome after the periprosthetic fractures.
Materials and Methods: This retrospective study included 17 knees (15 patients) with an average age of 69.7 years. Most of the cases were 
female dominant and femur periprosthetic fractures. All cases were revision TKA cases. The period of union was evaluated by confirming 
the formation of callus crossing fragments in radiographs. We reviewed range of motion, the Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) and Knee Society Score (KSS) to determine the functional outcomes, and compared them before fracture and 
after treatment.
Results: The classification of periprosthetic fractures in stemmed TKA was based on fracture location and stability of implant. They were 
classified as follows: type I, metaphyseal fracture without loosening of implant; type II, diaphyseal fracture adjacent to stem without loosening 
of implant; type III, diaphyseal fracture away from stem without loosening of implant; and type IV, metaphyseal or diaphyseal fracture with 
loosening of implant. There were 1 case of type I, 9 cases of type II, 4 cases of type III and 3 cases of type IV fractures. Except for type I fracture, 
surgical treatment was performed in the other types. Long leg cast was applied in type I fracture. And in type II, III fractures, they were treated 
using plate fixation. It was necessary to perform revision TKA for all of type IV fractures. In terms of bone union period, there was no significant 
difference for each type of fracture. Among the patients who underwent plate fixation, bone union period is much shorter in patients with dual 
plate fixation than single plate only. Postoperative functional outcomes were slightly poorer than preoperative outcomes, but not significantly 
different between two groups. Complications included 1 metal failure, 2 loosening of implant and 1 infection.
Conclusion: We can classify the periprosthetic fractures into four types according to the fracture location and stability of implant, and treat by 
orthopedic principle. Most of metaphyseal fractures with stemmed TKA were comminuted fractures compared with diaphyseal fractures, and 
caused loosening of implant easily. Also, revision TKA should be considered if the stability of implant is not sure. When we underwent operation 
using plate fixation, dual plating provided better stability of fracture and shortened the union period than single plating.
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Introduction: Postoperative wound complication has been considered as a significant risk factor for subsequent deep periprosthetic joint 
infection after total knee arthroplasty (TKA). Central sensitization is an abnormal and intense enhancement of pain mechanism by the 
central nervous system. Although psychologic health is widely considered as one of risk factors for wound complication, the relationship 
between central sensitization and wound complication is not well known. The purposes of this study was to investigate whether central 
sensitization is associated with high wound complication rate after primary TKA.
Materials and Methods: Between December, 2015 and December, 2016, 216 unilateral TKAs were performed by one surgeon for the 
treatment of knee osteoarthritis using posterior-stabilized implants and enrolled. Fifty five patients were excluded due to known risk 
factors for wound complication; physical co-morbidities (diabetes, rheumatoid arthritis, liver and kidney disease, hypoalbuminemia, use of 
corticosteroid, peripheral vascular disease, immunodeficiency state and abnormal coagulation profile), health-related behaviors (alcohol 
and smoking), and procedure complexity. Baseline demographic data, Central Sensitization Inventory (CSI), Pain Sensitivity Score (PSS) 
were examined. Wound complications were defined as wound dehiscence, suture granuloma, prolonged wound oozing occurring after 
postoperative day 5, significant hematoma formation, or surgical site infection and recorded during the initial 90-day postoperative period. 
Univariate and multivariate logistic analysis were performed to identify the predictive factors associated with wound complication.
Results: Of the 171 knees undergoing primary TKA, 17 knees (9.9%) had wound complication (a complication requiring outpatient wound care 
and/or oral antibiotics to achieve complete resolution) that required postoperative further intervention. On univariate analysis, the following 
factors were associated with the development of postoperative wound complications; age > 75 years (OR = 3.469, 95% CI; 1.238 - 9.273, P 
= 0.018), CSI > 40 (OR = 14.533, 95% CI; 3.946 - 53.530, P < 0.001), PSS > 6.5 (OR = 7.054, 95% CI; 2.298 - 21.651, P = 0.001). Multivariate 
logistic regression analysis showed that the odds of having a postoperative wound complication were increased 4.011 times in the patients 
with age > 75 (95% CI; 1.276 - 12.606, P = 0.017), 15.749 times in patients with CSI score > 40 (95% CI; 4.131 - 60.033, P < 0.001).
Conclusion: Central sensitization is a risk factor for development of postoperative wound complication after primary TKA. Centrally 
sensitized patients should be advised of the increased risk of postoperative wound complication and closely observed after operation.
Acknowledgment: The authors have no conflicts of interest to declare.
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Introduction: Unicompartmental Knee Arthroplasty (UKA) and High Tibial Osteotomy (HTO) are established treatment options in medial 

unicompartmental knee osteoarthritis. However, there are limited data of prospective comparative studies between two procedures, 

especially on recovery pattern, physical activity and participation in recreation and sports activities. The purpose of our study was to 

compare (1) the postoperative recovery pattern, (2) the postoperative physical activity and function, and (3) the participation in recreation 

and sports activities after UKA and HTO during postoperative one year.

Materials and Methods: This was a prospective study comparing recovery pattern of UKA and HTO which performed by one surgeon. 

Between January 2015 and March 2016. Forty-nine patients had undergone HTO and 42 patients had undergone UKA. The pain visual 

analogue scale (VAS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score, The Tegner activity score, Lysholm 

knee scores and the University of California at Los Angeles (UCLA) activity score were evaluated at preoperative, postoperative 3, 6 months 

and one year. The participation of recreation and sports activities was also assessed preoperatively and one year postoperatively.

Results: Preoperatively, there were no significant differences in pain VAS (p = 0.207), WOMAC score (p = 0.484) and Lysholm score (p 

= 0.261). In contrast, Tegner score (p = 0.008) and UCLA score (p < 0.001) were significantly lower in UKA group. At postoperative 3 

months, there was no difference in UCLA score between two groups (p = 0.600). However, the UKA group showed significantly superior 

results in pain VAS (p = 0.004), WOMAC score (p = 0.006), Lysholm score (p < 0.001) and Tegner score (p = 0.033). At postoperative 6 

months, no significant differences were found in Tegner score (p = 0.460) and UCLA score (p = 0.070). However, pain VAS (p = 0.012), 

WOMAC (p = 0.007) and Lysholm scores (p < 0.001) were significantly superior in the UKA group compared with the HTO group. There 

was no significant differences in pain VAS, WOMAC, Lysholm, Tegner and UCLA scores between two groups one year after operation (all 

p > 0.05). However, the return rate to sport activity was 88.9% in UKA group and 69.0% in HTO group at one year postoperatively (p = 

0.034). The average time to walk naturally and to participate sport activity after operation was 6.2 and 8.4 months in the HTO group and 3.7 

and 3.8 months in the UKA group (p = 0.001 and p < 0.001).

Conclusion: Although the recovery was similar at postoperative one year, the patients who treated with UKA showed superior recovery 

pattern to those who treated with HTO during early period after operation. The patients in the UKA group returned to sports activity 

significantly higher and more quickly than patients in the HTO group.

Acknowledgment: The authors have no conflicts of interest to declare.
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Introduction: Unicompartmental Knee Arthroplasty (UKA) has been indicated for inactive elderly patients over 60, but for young and 

active patients less than 60 years old, it has been regarded as contraindications. The purpose of this study is to evaluate the usefulness of 

UKA performed on young Asian patients under 60 years of age by analyzing clinical outcomes, complications and survival rate.

Materials and Methods: The subjects were 82 cases which were followed up for at least 5 years (from 5 to 12 years). Only Oxford phase 

III® (Biomet Orthopedics, Inc, Warsaw, USA) prosthesis was used for all cases. The clinical evaluation was done by the range of motion, 

Knee society score (KSS), WOMAC score. Radiographic evaluation was performed on weight bearing long-leg radiographs, AP and lateral 

view of the knee and skyline view of the patella. The survival rate was estimated by Kaplan-Meier survival analysis.

Results: Three bearing dislocation, one medial tibial collapse and one lateral osteoarthritis occurred, so the complication rate was 6.1% 

(5/82). In the 3 cases of bearing dislocation, 2 cases were resolved by replacing with a thicker bearing and 1 case was converted to TKA 

due to repeated dislocation. One case of medial tibia collapse and one lateral osteoarthritis were converted to total knee arthroplasty 

(TKA). All clinical outcomes measured by KSS scores and WOMAC score showed a statistically significant difference (p<0.001). The 10 year 

cumulative survival rate using Kaplan-Meier survival method was 94.7% (95% CI: 88.7% -100%).

Conclusion: Oxford medial UKA was reliable and effective in young active Asian patients providing good clinical results and survival rate in 

the mid-term follow-up.
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Introduction: Measuring the ACL tibial footprint on magnetic resonance imagings is commonly used for preoperative planning for ACL 

reconstruction. However, the accuracy of measuring the ACL tibial footprint on MRIs is not well documented. The purpose of this study 

was to investigate the ACL tibial footprint real size can be predicted by measurements of the ACL tibial footprint size on MRIs and to 

develop prediction models to improve accuracy of the measurement ACL tibial footprint on MRIs.

Materials and Methods: A total of 164 patients included. The inclusion criteria were relatively normal ACL on MRIs. Cases with partial or 

complete ACL tear, severe mucoid degeneration of ACL, osteophyte formation around the ACL tibial insertion or intervals more than 12 

months between MRIs and actual measurement of real ACL tibial footprint were excluded. The ACL tibial footprint was carefully dissected 

and measured in total knee arthroplasty. The ACL tibial footprint length on MRI was measured on sagittal proton density image and width 

on oblique coronal proton density image. The association between measurements on MRIs and actual measurement of the ACL tibial 

footprint length and width were evaluated by univariable and multivariable analyses The reliability of measurements of ACL tibial footprint 

length and width on MRI was evaluated.

Results: The ACL tibial footprint length and width measured on MRI showed strong correlation with real ACL tibial footprint length and 

width (r = 0.904 and r = 0.808, respectively). The real ACL tibial footprint length could be predicted by the equation using the ACL tibial 

footprint length on MRI and gender (R2 = 0.82, P < .001) and real width by the equation using width on MRI and gender (R2 = 0.73, P < 

.001). All intraclass correlation coefficients for measurement reliability were greater than 0.8, which indicating good reliability.

Conclusion: Measurement on MRIs of the ACL tibial footprint showed strong association with actual measurements. The predictive 

equation developed in this study can be a useful measurement tool for preoperative planning of ACL reconstruction.

Acknowledgment: All authors have no conflict of interests.
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Introduction: The purpose of this study was to evaluate the modified transtibial technique in anterial cruciate ligament (ACL) reconstruction 

using clinical scores, functional performance tests, three-dimensional reconstruction computed tomography (3D-CT), and second look 

arthroscopy.

Materials and Methods: From January, 2011 to March, 2014, 133 patients who underwent primary ACL reconstructions using modified 

transtibial technique were retrospectively analyzed. A minimum follow-up period was 24 months. The patients were assessed by means 

of the Lysholm score, International Knee Documentation Committee (IKDC) subjective knee score, and Tegner activity score. Functional 

performance tests were evaluated using single leg hoop test for distance, single leg vertical jump test and isokinetic strength test. We 

investigated the postoperative 3D-CT scan for the femoral and tibial tunnel position, and second look arthroscopy.

Results: The mean follow-up duration was 28.50 ± 5.02 months. The mean Lysholm score improved from 76.33 ± 10.17 to 88.99 ± 8.94, 

the mean IKDC score improved from 65.40 ± 9.33 to 86.49 ± 10.96, and the mean Tegner activity score was 5.61 ± 1.88 preoperatively and 

5.97 ± 1.45 postoperatively (all p < 0.001). Limb Symmetry Index improved in single leg hoop test (from 72.9% to 90.5%), single leg vertical 

jump (from 73.8% to 86.6%) and isokinetic strength test (from 68.3% to 86.1%). All of the functional performance tests showed an 

average of more than 85% LSI in final follow-up. When 3D-CT results were analyzed using the quadrant method, the mean t-value (parallel 

to the Blumensaat, proximal to distal) was 32.58% ± 5.87% and the mean h-value (perpendicular to the Blumensaat, anterior to posterior) 

was 41.77% ± 6.12. The tibial tunnel center was 38.81% ± 3.31% of the anterior to posterior tibial plateau depth, and 44.22% ± 2.59% of 

the medial to lateral tibial plateau width. Second look arthroscopic surgery was conducted in 48 patients. In the assessment of the extent 

of synovial coverage of the graft, 33 subjects were in good, 11 were in fare, and 4 were in poor. And 43 (89.5%) patients showed a good 

stability on the probing test. There were 3 graft failures (2.23%). However all elite athletes (19/133) with a Tegner score of 10 did not show 

re-rupture.

Conclusion: ACL reconstruction using modified transtibial technique resulted in satisfactory clinical, functional, and morphological outcomes. 

And this technique can be used to make an anatomical femoral and tibial tunnel positions during single-bundle ACL reconstruction.
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Introduction: The QTPB autograft has been known as an excellent graft option with good clinical outcome. The use of QTPB autografts 
has increased because they would minimize donor-site morbidity including anterior knee pain while providing adequate mechanical 
strength. Several reports have suggested mechanical testing and histomorphometric measures for quadriceps tendon are comparable to 
those for bone-patellar tendon-bone. However, QTPB allograft has been least studied. Previous studies have compared allografts with 
autografts in primary ACL reconstruction with results showing inconsistent clinical equivalency and there was no study comparing QTPB 
allograft to autograft directly.
Materials and Methods: From February 2009 to January 2016, 96 cases of ACL ruptures who received ACL reconstruction with QTPB grafts 
were studied retrospectively. Forty-eight patients who received ACL reconstruction with QTPB allograft were individually matched with age, 
gender and BMI to a control group of 48 patients with QTPB autograft. Clinical results were evaluated with functional scores such as IKDC, 
Lysholm, Tegner and KOOS score and ligament laxity using physical exam (anterior drawer test, Lachman test) and KT-2000 arthrometer.
Results: All of the functional scores for clinical outcome were improved from initial to the last visit (p<0.05). Allograft group: 48 patients 
got IKDC score 65.6 +/- 8.9, Lysholm score 87.3 +/- 5.4, Tegner scale 7.3 +/- 1.0, KOOS score 424.1 +/- 51.2. Autograft group: 48 patients 
got IKDC score 70.7 +/- 13.0 Lysholm score 88.9 +/- 6.3, Tegner scale 7.1 +/- 1.5, KOOS score 410.2 +/- 41.4. No significant statistical 
difference was found between the 2 groups (P>0.05). Furthermore, our data suggest laxity using anterior drawer test, Lachman test and 
KT-2000 showed no significant difference.
Conclusion: Both QTPB autograft and allograft group achieve good results with no difference. This preliminary result of ACL reconstruction 
with QTPB allograft might indicate predictable result in the future. Considering the characteristic of allograft, long term follow-up should 
be done to further evaluate the clinical outcomes.
Acknowledgment:  None
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Introduction: Tibial aperture fixation with a bioabsorbable interference screw is a popular fixation method in anterior cruciate ligament 
reconstruction (ACLR). An interference screw containing β-tricalcium phosphate (β-TCP) to improve bony integration and biocompatibility 
was recently introduced. This study aims to compare the clinical outcomes and radiological results of tunnel enlargement effect between 
the 2 bioabsorbable fixative devices of pure poly-L-lactic acid (PLLA) interference screws and β- TCP-containing screws, for tibial 
interference fixation in ACLR using hamstring autografts.
Materials and Methods: Fifty-seven consecutive patients who had undergone double bundle ACLR between 2011 to 2012 were 
prospectively reviewed and randomly divided into two groups based on the type of tibial interference screw: 28 were assigned to the 
pure PLLA screw group (Group A), while the other 29 were assigned to the β-TCP-containing screw fixation group (Group B). Clinical 
evaluations (HSS, IKDC, Tegner score, KT-2000™ side-to-side difference) and radiological analyses were conducted in both groups with a 
minimum follow-up of 2 years. Cross-sectional areas (CSAs) of tunnels were measured on CT scans taken immediately postoperatively and 
12-month postoperatively at a plane perpendicular to the longitudinal axis at four cutting levels: (1) joint line (2) mid-tunnel (3) mid-screw (4) 
tunnel aperture outlet.
Results: There was no significant difference in subjective or objective clinical outcome between the 2 groups. In radiological analyses, the 
average CSAs of anteromedial (AM) and posterolateral (PL) tunnels at all four cutting levels were significantly increased at postoperative 
1 year relative to immediately post-operatively, with the most increased CSAs observed at the mid-tunnel level. However, there were 
significant inter-group differences in increments in CSAs at 1 year after surgery for mid-tunnel and midscrew cutting levels in AM tunnels. 
The mean increase in CSA at the mid-screw level after 1 year was significantly smaller in group B than in group A (16.8% vs. 27.2%, p = 
0.024), while at the mid-tunnel level, it was paradoxically larger in group B than in group A (66.9% vs. 40.1%, p = 0.028).
Conclusion: Both screws showed similar favorable objective and subjective clinical outcomes at 2 years. Use of a β-TCP-containing 
interference screw in tibial aperture fixation reduced tunnel enlargement in the vicinity of the screw, but resulted in greater tunnel 
enlargement proximal to the screw end.
Acknowledgment: None
The authors thank all members of the Sports Medicine Center, Samsung Medical Center for their great scientific debates.
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Introduction: In medial meniscus allograft transplantation (M-MAT) after ACL reconstruction (ACLR), position of the anterior bone plug 

is crucial for clinical outcome. The purpose of our study was to analyse relationship between anterior bone plug positioning in medial 

meniscus allograft transplantation (M-MAT) and clinical outcomes, in patients previously operated for ACL reconstruction. Central or 

anatomic positioning of anterior bone plug for M- MAT has better clinical and radiological outcomes than medial positioning.

Materials and Methods: We retrospectively investigated 14 cases operated for M-MAT with previous meniscectomy and ACLR from 

November 2008 to June 2013. Cases were divided into the central or anatomic positioning group (group C) and the medial positioning 

group (group M) based on location of the anterior bone plug for M-MAT. Clinical and radiographic follow-up was done at 2-years, and 

MRI was performed at 1-year.

Results: There was no significant difference in postoperative subjective IKDC, Lysholm, and Tegner score of both groups (p>0.05). Also, 

there was no significant difference in K-L grade on radiograph. Difference of ICRS grade on MRI was not significant statistically, as well. 

However, the central or anatomic positioning group showed significantly less absolute graft extrusion (AE) (p=0.042) and relative graft 

extrusion (RE%) (p=0.007) on one-year follow-up MRI. Meniscus signal intensity was better in the central or anatomic positioning group, 

but the difference was not statistically significant (p=0.301).

Conclusion: The central or anatomic positioning group showed significantly less graft extrusion on MRI than the medial tunnel group. 

However, there was no statistically significant difference in clinical outcome between the two groups. ‘

Acknowledgment: The authors acknowledge the following person for assistance with this study: From Kyung Hee university hospital, 

Professor Yoon, Chairman of the Department of Orthopaedic Surgery, He always inspiring us. Thank you, master.
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Introduction: Graft fixation procedure is one of the main factors associated with graft healing and bone-tendon incorporation in anterior 

cruciate ligament (ACL) reconstruction. The purpose of our study was to compare clinical outcomes, femoral tunnel widening,the graft 

maturity between femoral cross-pin fixation and cortical suspensory fixation.

Materials and Methods: Two hundred seventy-three patients enrolled this study who underwent single bundle ACL reconstruction using 

soft tissue graft between February 2008 and January 2015. 113 underwent ACL reconstruction with Rigidfix(RF) femoral cross pin fixation 

system and 160 with Endobutton(EB) fixation system. The following parameters were evaluated in all patients at a 2-year follow-up visit: 

clinical scores (International Knee Documentation Committee, subjective score, Lysholm score, Tegner score) and, knee joint stability 

(anterior drawer test, Lachman test, pivot shift test, and the side-to-side difference in anterior tibial translation on Telos stress radiographs). 

Magnetic resonance imaging(MRI) was performed 1 year postoperatively to evaluate femoral tunnel widening and graft maturity.

Results: No significant difference in clinical scores and, knee joint stability between the groups was found (p>0.05). MRI signal intensity 

was significantly better in the RF group than in the EB group (p=0.006), and tunnel expansion was significantly wider in the EB group 

than in the RF group (p<0.05). A significant association between MRI signal intensity and femoral tunnel widening was observed. But, MRI 

graft signal intensity had no significant correlation with clinical scores. However, higher MRI graft signal intensity had a significant negative 

correlation with knee joint stability and a significant positive correlation with tunnel widening.

Conclusion: Rigidfix cross-pin fixation in ACL reconstruction results in a better graft maturity and, less femoral tunnel widening than 

Endobutton fixation; nevertheless, clinical outcomes are similar.

Acknowledgment: The authors acknowledge the following person for assistance with this study: From Kyung Hee university hospital, 

Professor Yoon, Chairman of the Department of Orthopaedic Surgery, He always inspiring us. Thank you, master. The authors thank 
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Introduction: When performing anterior cruciate ligament (ACL) reconstruction, surgeons choose the graft type depending on several 

factors such as patient’s preference, age and activity level. For ACL reconstruction using soft tissue graft, hamstring autograft is one graft 

that is most frequently used. However, several articles reported that autograft diameter less than 8mm is associated with increased risk of 

graft failure, and diameter of hamstring autograft is likely to be less than 7 mm in patients whose height is less than 140 cm and weight 

under 50 kg. To solve the problem of small-diameter autograft, hybrid grafts are being used recently. However, most previous studies 

included small number of patients in hybrid graft, and thus, they were not able to provide concrete evidence regarding the advantages 

of hybrid graft over autograft. Therefore, the purpose of this systematic review is to compare the graft failure and functional outcomes 

between autograft and hybrid graft in ACL reconstruction using soft tissue graft.

Materials and Methods: Pubmed, EMBASE, and the Cochrane Library were searched for prospective or retrospective comparative 

studies (evidence level 1, 2, or 3) of autografts versus hybrid graft for ACL reconstruction. Outcome data included graft failure and 

patientsreported outcome scores such as International Knee Documentation Committee (IKDC) scores, Lysholm scores, and Visual 

Analogue Scale (VAS) pain score.

Results: In total, 5 studies were finally included. There were 179 patients in the autograft group and 131 patients in the hybrid graft 

group. Four studies were retrospective studies, and 1 study was a prospective randomized study. Autografts were hamstring tendon in all 

patients of autograft group. Hybrid grafts were hamstring autograft with hamstring allograft in 1 study, with hamstring or tibialis anterior 

allograft in 2 studies, with tibialis anterior allograft in 1 study, and with tibialis anterior or posterior allograft in 1 study. There was a higher 

graft failure after ACL reconstruction with hybrid graft (16/100, 16.0%) than autograft (8/147, 5.4%) (P = 0.02). In addition, the analysis 

showed a mean difference of 6.62 on Lysholm scores in favour of autograft (95 % confidence interval [CI], 0.70 to 12.54; P = 0.03). 

However, there was not statistically different between autograft and hybrid graft in IKDC score (a mean difference of 22.53 in favour of 

autograft; 95 % CI, -16.42 to 61.47; P = 0.26) and VAS (a mean difference of -0.18 in favour of hybrid; 95 % CI, -1.01 to 0.64; P = 0.66).

Conclusion: In ACL reconstruction, hybrid graft has significantly higher graft failure than autograft. However, there was insufficient 

evidence to identify which of the two types of grafts produces better functional outcomes after ACL reconstruction. More high-quality 

randomized controlled studies with large number of patients will be needed for evaluating hybrid graft in various ways.
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Introduction: Alterations of kinematic and kinetics are almost universal findings after anterior cruciate (ACL) rupture. However, reports in 

the literature are debated and inconsistent. The purpose of this study was to investigate gait asymmetries of subjects with knee instability 

after ACL rupture (non-copers).

Materials and Methods: Gait analysis was performed on 36 patients with acute, isolated and unilateral ACL rupture who exhibited 

characteristic knee instability. Kinetic and kinematic data were collected with comfortable gait speed. Comparisons were made between 

the injured and contralateral un-injured limbs using principal component analysis

Results: The most significant kinetic difference between injured versus un-injured limb was knee extension moment (KEM). The peak 

KEM of the injured knee was 27% smaller than that of contralateral uninjured knee (p=0.002). Amplitude of kinetic value of hip and knee 

joint was also smaller in injured side. Patients were extended their injured knee at loading phase and flexed during stance phase (p<0.001 

and 0.018 respectively). These change was correlated each other (r=-0.721, p<0.001) and we found it is main strategy to reduce sagittal 

instability. However, in axial plane, there was no kinematic difference between injured and un-injured knee

Conclusion: We found reduced KEM and distinctive sagittal kinematic patterns of ACL ruptured knee compared to contralateral un-injured 

knee. Such adaptation can be considered as a stabilization strategy to compensate instability. However, rotational instability defined by 

excessive joint rotation was not observed during usual gait. Level of the evidence: Diagnostic Level II

Acknowledgment: .
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Introduction: The purpose of this study was to analyze the variability of femoral and tibial tunnel positioning during single bundle anterior 

cruciate ligament (ACL) reconstruction with or without fluoroscopic assistance.

Materials and Methods: 44 patients with similar characteristics (age, gender, height, weight, BMI, injury time) who received single bundle 

ACL reconstruction from May 2014 to June 2016 were included. The patients were divided into two groups. Group A (22 patients) 

consisted of patients in which fluoroscopic assistance was used to position the tunnel and group B (22 patients) consisted of patients 

in which fluoroscopic assistance was not used. Medical and surgical records were used to analyze the data. 3- dimensional computed 

tomography (OptimaTM CT-660, GE Healthcare, Milwaukee, USA) was taken 3 years postoperatively to analyze the position of the tunnel 

using Bernard quadrant method.

Results: The pneumatic tourniquet time during the single bundle ACL reconstruction for group A was (61.4min±5.3min) was less than 

group B (55.1min±4.4min) which showed statistically significant (P<0.01). Group A included 9 cases of femoral tunnel positioning and 4 

cases of tibial tunnel positioning with fluoroscopic assistance. Group B included 3 cases of femoral tunnel positioning and 1 case of tibial 

tunnel positioning through arthroscopic assistance. Center of the femoral tunnel from the posterior condyle articular surface was 31.5±

3.41% for group A and 34.6±6.02% for group B, from the roof of the femoral intercondylar notch was 30.63±6.53% for group A and 

28.04±8.56% for group B. The center of the femoral tunnel from the posterior condyle articular surface of group A showed statistical 

consistency compared to group B (P=0.012). The center of the tibial tunnel from the medial side was 45.7±2.22% for group A, 47.2±3.02% 

for group B and from the anterior was 31.68±4.5% for group A and 29.59±7.33% for group B. The center of the tibial tunnel from the 

anterior of group A showed statistical consistency compared to group B (P=0.03).

Conclusion: Tunnel positioning with fluoroscopic assistance is a feasible and effective method of achieving a consistency of the tunnel 

placement. But fluoroscopic assisted tunnel positioning required a longer operation time and constant correction.

Acknowledgment: The authors have nothing to disclose
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Introduction: Recently, there has been numerous studies to demonstrate the importance of the anterolateral ligament (ALL) as a secondary 

restraint in rotational stability. However, the prevalence and characteristics of the ALL injuries in acute anterior cruciate ligament (ACL) 

rupture has not been clarified. The purpose of the current study was to evaluate injuries of the ALL and concomitant lesions by magnetic 

resonance imaging (MRI) in acute ACL rupture.

Materials and Methods: From March, 2015 to March, 2017, 378 patients who underwent primary ACL reconstructions were retrospectively 

analyzed. Following inclusions, 275 MRIs were evaluated for the ALL injury, bone contusions at lateral femoral condyle (LFC) and lateral tibial 

plateau (LTP), and concomitant meniscal lesions. The injury pattern of ALL was classified as femoral, middle, tibial, and mixed lesions, and 

Segond fracture, and the grade was divided as partial or complete. The examinations were analyzed by 1 radiologist and 1 orthopedic surgeon.

Results: The mean duration from ACL rupture to MRIs was 5.0 ± 6.0 days. The ALL was visualized in 270 patients (98.2 %). Injury of the 

ALL was identified in 64 % (10.9 % complete rupture, 4.7 % Segond fracture, and 48.4 % partial rupture) of 275 patients. Among 43 

patients with the ALL complete rupture, femoral side lesions, middle portion lesions, tibial side lesions, and Segond fractures were found 

in 25 (58.1 %), 1 (2.3 %) , 4 (9.3 %), and 13 (30.2 %) patients. Of 133 patients with the ALL partial rupture, 66 (49.6%), 33 (24.8 %), 11 

(8.3 %), and 23 (17.3 %) patients showed femoral, middle, tibial, and both femoral and tibial lesions, respectively. There were high inter-

observer agreement for both the identification of ALL injury pattern (κ = 0.839) and grading of injury (κ = 0.812). There was moderate 

correlation between grade of ALL injury and bone contusion at LFC (0.302, p < 0.001), and weak correlation between grade of ALL injury 

and bone contusion at LTP (0.270, p < 0.001). No relationship was found between ALL injury and meniscal injuries.

Conclusion: More than half of acute ACL ruptures showed the ALL injuries, and there were considerable correlations between grade of ALL 

injury and lateral bone contusions. ALL injury could be reliably identified and should be routinely evaluated in the presence of ACL rupture 

on MRIs. Further study is required to define the correlation between ALL injury on MRIs and clinical features.

Acknowledgment: The authors thank Sung-Gyu Moon and Na-Ra Kim (Department of Radiology, KonKuk University Medical Center) for 

their efforts as raters for radiographic assessments.
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Introduction: Although the ALL has been investigated in a number of other studies, consensus regarding the prevalence and clinical 

function of this ligament remains unclear. The purpose of this study is to evaluate the prevalence of the ALL injury and the its role for 

rotatory instability of the knee in ACL injured patients.

Materials and Methods: This is a retrospective cohort study of 237 cases who were confirmed as ACL injuries, from 2013 to 2016. The 

associated physical examination of pivot shift and their relationship to the ALL injury were evaluated. Prevalence ratio and chi-squared 

test were performed to assess association between ALL injuries and pivot shift test; a chi-squared test was also performed. Discriminant 

analysis was used to evaluate the predictive variables for the risk of anterolateral rotational instability.

Results: Among the patients, 68 cases (28.7%) could not be seen in MRI study, resulting in the inclusion of 169 examinations for injury 

assessment. Overall 62.7% (106/169) of ALL injury was characterized, 67.9% (87/128) in acute ACL injured knees, and 46.3% (19/41) in 

chronic ACL injured knees. The odds ratio of the pivot shift was found as 3.8 (95%CI : 1.8-8.4) with the overall ACL injury combined ALL 

injury, but the odds ratio was found higher as 17.1 (95%CI : 3.1-96.4) with the chronic ACL injury combined ALL injury. Moreover, high 

grade of pivot shift was associated with ALL injury. Discriminant analyses identified two factors that could reliably discriminate between 

cases with or without pivot shift: the chronicity of ACL and the ALL injuries. 87.0% of correct classification of pivot shift could be achieved 

with this discriminant.

Conclusion: Patients with ALL injuries showed higher risk of pivot shift compared to those without ALL injuries after ACL injuries, especially 

chronic patients. Careful assessment of this combined injury should be considered especially in ACL injured knees with pivotshift.

Acknowledgment: All authors have no conflict of interests.
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Introduction: The KT-2000 arthrometer is frequently used to measure anterior displacement of the tibia in relation to the femur, either 

to detect rupture of the anterior cruciate ligament (ACL) or to measure laxity. Unlike objective instrument, such as magnetic resonance 

imaging (MRI) or stress radiography, KT-2000 arthrometer is affected by various subjective factors, therefore accuracy and reliability of 

the test are somewhat questionable. In this study, we determine the inter-rater reliability and the intra-rater reliability of the KT-2000 

arthrometer and whether result of the test could be changed by subjective factors which affect the hamstring and quadriceps muscle to 

contraction or relaxation.

Materials and Methods: Between March and May 2017, 42 medical student who were able to understand principle of the KT-2000 

arthrometer were investigated. All patients were examined normal knee which had not been any other surgery or treatment using the KT-

2000 arthrometer (The MEDmetric® Corporation). During the assessment, two examiner measured the anterior-posterior translation 

of the knee to determine inter-rater reliability and each examiner performed a repeated measurement of test to determine intra-rater 

reliability. After that examiner explain principle of the test to subjects, each examiner performed a repeated measurement of test which is 

affected by hamstring and quadriceps muscle. The intraclass correlation coefficient (ICC) was used to describe the degree of reliability of 

the measurements and repeated-measures ANOVA was used to assess for the effect of test sequence and force used.

Results: High ICC was found for the intra-rater reliability (ICC = 0.77), whereas ICC for the inter-rater reliability was lower (ICC = 0.24). 

There was significant change in anterior tibial displacement was seen between testing with explaining principle of the test and without 

that (P < 0.005).

Conclusion: The KT-2000 arthrometer shows inadequate reliabilities, even when measurements are repeated within a single measurement 

session. Moreover various subjective factors, such as understanding of principle of the test affect result of the test.

Acknowledgment: None.
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Introduction: 전신성 인대 이완 환자에서 전방십자인대 재건술의 이식건 선택에 관한 연구는 거의 진행된 바가 없다. 본 연구의 목적은 전신성 인대 이완 

환자에서 이식건의 선택에 따른 전방십자인대 재건술 결과를 5 년 추시 관찰 비교하여 최적의 이식건을 찾고자 하는 데에 있다.

Materials and Methods: 2001 년 1 월부터 2008 년 12 월까지 전방십자인대 재건술을 시행받은 환자 675 명을 대상으로 후향적으로 분석하였다. 추

시 관찰 기간은 5 년이었다. 환자는 전신성 인대 이완 여부에 따라 두 그룹으로 나누고 다시 사용된 이식건, 골슬개건골과 슬괵건의 종류에 따라 각각 두 

그룹으로 세분하였다. Lachman 검사, pivot-shift 검사, KT-2000 을 이용한 전방 동요 검사를 통해 안정성을 측정하고, Lysholm knee score 와 IKDC 

subjective score 를 이용하여 기능적 결과를 평가하였다. IKDC objective grade 와 radiographic grade 도 비교하였다.

Results: 2 년 추시 관찰 결과에서 슬괵건을 사용한 전신성 인대 이완 환자에서 정상 이완 환자들과 비교하였을 때, 관절의 안정성과 기능적 결과에서 좋

지 않은 결과를 보였다. 5 년 추시 관찰 결과에서는 이식건의 종류와 관계없이 전신성 인대 이완 환자들이 정상 이완 환자들과 비교하여, 관절의 안정성과 

기능적 결과에서 좋지 않은 결과를 보였다. 이식건에 따른 결과 비교에 있어서는 전신성 인대 이완 환자에서 골슬개건골을 사용한 환자들이 슬괵건을 사

용한 환자들보다 더 나은 기능적 결과를 나타내었다. 2 년 측정 결과와 5 년 측정 결과 비교를 통한 시간에 따른 결과 비교에 있어서는 전방 동요 정도와 

기능적 결과가 전신성 인대 이완 환자에서 시간이 지날수록 악화되는 결과를 보였다.

Conclusion: 5 년 추시 관찰 결과에서 전신성 인대 이완 환자는 정상 이완 환자보다 좋지 않은 안정도와 기능적 결과를 보였다. 전신성 인대 이완 환자에

서 골슬개건골은 슬괵건보다 보다 나은 기능적 결과를 나타내었다.

Acknowledgment:  None
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Introduction: Anterior cruciate ligament(ACL) rupture is one of the most common sports related knee injuries. ACL reconstruction(ACLR) is 

usually reserved for young, athletic patients and is commonly performed to restore knee stability and reduce the risk of further injuries and 

progression of degenerative changes. Early reports for the treatment of ACL injuries in the middle-aged patients (over 40 years) suggest a 

non-surgical regiment. However, recent data have shown that the results of ACL reconstruction in middle-aged patients (over 40 years), 

with or without concomitant degenerative changes, are comparable of those in young patients (under 40 years). The purpose of this study 

is to compare the outcomes of anterior cruciate ligament in between middle aged patients (over 40 years) and young patients (under 40 

years) through systematically reviewing on the basis of data extracted from all the included studies.

Materials and Methods: MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, and SCOPUS 

electronic databases were searched for relevant articles comparing the outcomes of ACLR(over 40 years vs. under 40 years) until December 

2016. Data searching, extraction, analysis, and quality assessment were performed based on the Cochrane Collaboration guidelines. 

Clinical outcomes were evaluated using various outcome values in both groups. The results were presented as mean difference (MD) for 

continuous outcomes with 95% confidence intervals (CIs).

Results: Seven studies were included in the meta-analysis. There were no significant clinical & mechanical differences between the groups 

(IKDC RR=1.00, 95% CIs= 0.93 to 1.07, I2=0%, Side-to side differences RR=0.74, 95% CIs 0.48 to 1.15 I2=0%, Tegner activity score MD=-

0.57, 95% CIs= -1.42 to 0.27 I2 =75%, Lysholm knee score MD=-0.83 95% CIs= -2.53 to 0.87 I2=0%)

Conclusion: The middle-aged patients (over 40 years) had outcomes comparable with the young patients (under 40 years). Age alone 

should not exclude ACL injury patients from undergoing ACLR surgery.

Acknowledgment: none

Keywords: Anterior cruciate ligament reconstruction, middle age, young age, over 40 years, under 40 years, meta-analysis



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

123

 Presentation No. 228  

Title: ACL injury mechanism in Korean army
Authors: Joosuk AHN1 , Jung-Woo LEE1 , Ju-seok AHN1 , Cheol PARK1 , Heung Gu YOON1 , Beom Koo LEE1

Presenter: Joosuk AHN Corresponding Author: Beom Koo LEE Field: Knee
Affiliation:  1. THE ARMED FORCES CAPITAL HOSPITAL { Orthopaedic } 

Introduction: Korean military consists of a large group of young, athletic servicemen and women who are at high risk for Anterior cruciate 
ligament (ACL) injury. To prevent ACL injury in high-risk populations, it is important to both identify the risk factor and injury mechanism of 
ACL. The purpose of this study is to confirm the injury mechanism of ACL and associated factor in Korean army.
Materials and Methods: A total of 168 military patients who underwent ACL reconstruction between August 2015 and January 2017 
were studied retrospectively. 168 military patients consist of 90 officer group and 78 soldier group. Injury mechanism and injury situation 
variable were evaluated. The mechanism of injury was defined on contact or non-contact injury and lower leg position at the time of injury. 
Contact and noncontact injury situations was identified four main categories according to lower leg position at the time of injury : valgus, 
varus, hyperextension and changing the direction. Injury situation variable such as activity at the time of injury and time of injury after start 
of exercise were evaluated. And, the concomitant injury was also evaluated on MRI and arthroscopy.
Results: Noncontact injury (84.5%) was more common injury than contact injury (15.5%). Changing the direction (46.4%) of noncontact 
injury mechanism was the most common injury situation and valgus position (26.8%) of noncontact injury mechanism was the next 
common injury situation. Soccer (54.2%) was the most common activity at the time of injury and the military training (11.9%) was the next 
common cause of injury. While the officer was often injured during military training/daily life, Soldier group was more frequently injury 
during exercise. Type of activity was significantly different between officer and soldier group (p=0.019). The most common time interval of 
the injury after exercise was 30~60min interval (46.5%), compared with 0-30min interval (39.6%) and after 60min interval (13.9%). Also, 
there was overall tendency that officer was injured at the earlier time compared with soldier.
Conclusion: The most common mechanism leading to injury in Korean army was noncontact injury, similar to commonly known mechanism 
of sports injury. And changing the direction of noncontact injury mechanism was the most common injury situation. Soccer is the most 
common activity at the time of injury and type of activity was significantly different between officer and soldier. There was overall tendency 
that officer was injured at the earlier time compared with soldier. Advances in the understanding of the ACL injury mechanisms led to 
development of prevention program of ACL injuries in Korean army.
Acknowledgment: None
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Introduction: Adjustable loop use a series of sutures that can be used as a pulley system to shorten the loop and deliver the graft to 
the end of the femoral socket for a tight fit. The purpose of this prospective clinical study was to compare the clinical and radiological 
outcomes including tunnel widening and to evaluate graft status by second-look arthroscopy after ACL reconstruction between two 
different fixation method (non-tie and tie) of adjustable loop device after its placement on femoral cortex. Additionally, we compared 
biomechanical properties between these methods.
Materials and Methods: For biomechanical evaluation, five adjustable loop device without tie and eight adjustable loop device with 
free suture ends tied were compared under cyclic load (1000 cycles at 50N to 250N) and pulled to failture at 50 mm/min using tensile 
testing machine (Instron system). For clinical evaluation, forty patients with an ACL injury underwent ACL reconstruction with adjustable 
loop device, 26 patients of non-tie group and 14 patients of tie group were included for this study after minimum of 2-year follow-up. 
All patients used autograft of hamstring tendon. The Lachman and pivot-shift tests, Tegner activity score and Lysholm knee score were 
compared for clinical outcome between the two groups. Tunnel widening was evaluated through plain radiograph and side to side 
difference by anterior drawer stress test was checked to compare radiologic outcomes. 21 patients (13 patients in non-tie group and 8 in 
tie group) underwent the second-look arthroscopy, in which we compared the apparent tear of graft and synovial coverage of grafts.
Results: Total displacement after 1000 cyclic load was 1.56 mm (± 0.80 mm) for adjustable loop device without tie, 1.34 mm (± 0.27 mm) 
for adjustable loop device with tie. There was no significant displacement between two fixation method after cyclic loading (p > 0.05). 
The ultimate failure load was 800N (± 112N) and 877N (± 58N) for adjustable device without tie and with tie. There were no significant 
difference after suture for adjustable loop device. At the final follow-up, there were no statistical significances in the two groups in 
Lachman (p=0.287) and pivot-shift tests (p=0.505). The Tegner activity (p>0.05), Lysholm knee score(p>0.05), and IKDC (p>0.05) were 
similar in the two groups. Moreover, regarding the findings of second-look arthroscopy, although there was no significant difference in 
graft tear and synovial coverage. Radiologic findings comparing tunnel widening and instability showed no significant difference (p>0.05).
Conclusion: Both fixation method for adjustable loop device provided good functional and radiologic outcomes without significant 
differences, and there was no difference of biomechanical properties. Also the second-look arthroscopy revealed no difference in graft 
tear and synovial coverage between non-tie method and tie method.
Acknowledgment: No benefit in any formhave been received from commercial corporation.
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Introduction: To evaluate the association between posterior tibial slope (PTS) and the results of conservative treatment for the patients 

with anterior cruciate ligament (ACL) tears.

Materials and Methods: Thirty seven patients (37 knees : male 33, female 4) who were managed with same treatment protocols for ACL 

tears were included. Initial conservative treatment was applied in all cases using a knee brace. Group A consisted of 14 patients with 

successful results after conservative management and group B consisted of 23 patients who received operative treatments due to failed 

conservative management. For each group, a plain radiograph was used to measure the PTS. The differences of PTS between two groups 

were analyzed.

Results: The mean age was 33.9 years in group A and 32.8 years in group B, respectively (p>0.05). The mean PTS was 8.3°±2.4° (range, 4.3° 

to 11.9°) in group A and 10.2°±2.7° (range, 5.7° to 14.9°) in group B. The mean PTS in group A was significantly smaller than that in group 

B (p=0.03).

Conclusion: The patients with successful results after conservative management had a smaller mean PTS than those with failed 

conservative treatment (8.3° vs. 10.2°, p=0.03). The failure of conservative treatment after an ACL tear was found to be associated with an 

increased PTS.
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Introduction: There was few study which has immunohistichemically evaluated the presence of neural elements in ACL allograft after 

ACL reconstruction with remnant preserving technique using Achilles tendon allograft. The purpose of this study was to examine the 

expression of neural elements in remnant tissue of ACL and allograft after ACL reconstruction. Also we aimed to evaluate the effect of 

nerve growth factor (NGF) on neural elements in vivo mouse model.

Materials and Methods: Experiments were performed on 4 pairs of mice (Rattus norvegicus albinus, Samtako®), approximately 8 weeks 

old, weighing 320 g at the time of surgery. Longitudinally split Achilles tendon from each paired rats was freshly frozen and then defrosted 

with warm saline and allografted to each other’s right ACL which was partially detached at femoral attach site. Shamoperation was 

conducted at left knee as control group. NGF was injected in an operated knee 1 week after operation. The existence of neural cell in 

ACL of sham-operated knee, allografted Achilles tendon, and remnant ACL was examined at 6 weeks postoperatively. H&E staining and 

immunohistochemical staining using Anti-nestin antibody were performed. We compared the presence of neural cells among Achilles 

allograft, remnant ACL and normal ACL of sham-operated knee.

Results: In H&E staining, no neural cells were detected in control group, remnant ACL and allograft tissue. In imunohistochemical study, 

presence of nestin by neural elements which were stained anti-nestin antibody was validated at all normal and remnant ACL. Also, neural 

elements were examined at 7 of 8 (87.5%) allograft tissues.

Conclusion: The results demonstrate that remnant ACL promote the persistence and newly ingrowth of neural cells. Also, NGF might 

be stimulates the expression and newly ingrowth of neural elements. We suggest that the ingrowth of neural elements could support 

persistence and newly ingrowth of mechanoreceptors and functional stability on knee joint.

Acknowledgment: Thank you for Eun Jung Jin and Jin Soo Song for landing assistance to perform experiment.
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Introduction: Anterior cruciate ligament (ACL) anatomic reconstruction stresses the accurate restoration of the native footprint and strives 
to closely mimic the native ligament compared to traditional transtibial techniques. However, a persistent high failure rate by re-ruptured 
graft after reconstruction has been reported. Previous studies suggested that a smaller ACL volume increases the chance of ACL injury. This 
study aimed to determine whether anatomic double-bundle (DB) ACL reconstruction can restore the native ACL volume, and whether ACL 
volume change after reconstruction affects clinical results following the contemporary anatomic DB ACL reconstruction technique
Materials and Methods: Eighty patients undergoing anatomic DB-ACLR using transportal or outside-in technique were prospectively 
evaluated with magnetic resonance imaging (MRI) before and after surgery. The ACL volumes were determined from 3-D models 
constructed by applying reverse engineering software. In all participants, measured reconstructed ACL volume were compared with the 
ACL on the opposite uninjured side. Participants were divided into two groups according to the volume of reconstructed graft; larger 
volume than native ACL of contra-lateral side (Group 1) or smaller (Group 2).
Results: The mean ACL volume on the reconstructed side (1726.5 mm3, 982.1 - 2733.8) was significantly smaller than that on the 
uninjured opposite side (1857.6 mm3, 958.2 - 2871.5) (P < 0.001). A total of 31 patients in Group 1 and 49 in Group 2 showed no 
significant difference of improvement in the clinical outcome scales at the postoperative two-year follow-up (Lysholm knee score, P = 
0.830, Tegner activity score, P = 0.848). Four patients with ACL re-rupture during the two-year follow-up after reconstruction had smaller 
reconstructed ACL volumes than native ligament on the opposite site.
Conclusion: Anatomic DB-ACLR technique restored the graft volume rather smaller than the volume of the native ACL. Based on the 
volumetric consideration, graft reconstructed by anatomic DB-ACLR might have increased probability of re-rupture due to its smaller 
volume related to native ACL on the contralateral side.
Acknowledgment: The authors thank all members of the Sports Medicine Center, Samsung Medical Center for their great scientific debates.
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Introduction: Although image analysis has shown that the outside-in (OI) technique is associated with different femoral tunnel geometry 
than the transportal (TP) technique in anatomic ACL reconstruction, it is not known whether clinical results differ between the two 
techniques. We aimed to compare clinical results, second-look arthroscopic findings, and MRI findings between the TP and OI techniques 
in anatomic double-bundle (DB) ACL reconstruction.
Materials and Methods: From November 2010 to March 2013, 222 patients with ACL injuries were screened, and 94 were excluded for 
the following reasons: revision case, multiple ligament reconstruction, age over 50 years or under 20 years, refusal to participate in the 
study, ACL reconstruction on the opposite knee. The inclusion criteria were primary unilateral ACL injury and age between 20 years and 50 
years. 128 cases were enrolled in this study and were randomly assigned to either the TP group (64 cases) or the OI group (64 cases), and 
DB ACL reconstructions were performed. At the minimum 2-year follow-up (34.9 ± 10.9 months), 111 patients (86.7%) were evaluated 
with multiple clinical scores and stability tests (KT-2000, Lachman test, and pivot shift test). Ninety-three knees were evaluated for graft 
continuity, graft tension, and synovialization by using second-look arthroscopy. Seventy-eight knees were evaluated on MRI for graft 
continuity, femoral graft tunnel healing, and graft signal/noise quotient (SNQ). Femoral graft tunnel healing was evaluated by a 3-level 
grading system based on the MRI images (oblique coronal fatsaturated PDWI). To quantify the normalized signal intensity of the ACL graft, 
the signal/noise quotient (SNQ) was calculated. Results were compared between the TP and OI groups.
Results: There were no significant differences between the two groups in terms of clinical evaluation, with the exception of postoperative 
objective International Knee Documentation Committee (IKDC) score (P = 0.03). Re-rupture of the graft occurred in 10 cases, 6 from the 
OI group and 4 from the TP group. The second-look arthroscopic findings were not significantly different between the two groups in 
either bundle (P > 0.05). In addition, MRI findings did not differ significantly between the two groups (P > 0.05).
Conclusion: With the exception of the IKDC objective score, clinical results, second-look arthroscopic findings, and MRI findings did not 
differ significantly between the OI and TP techniques for anatomic ACL reconstruction, although femoral tunnel geometries differed 
significantly between the two techniques.
Acknowledgment: I would like to express my special thanks of gratitude to orthopaedic surgery department of Samsung Medical Center.
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Introduction: There are many reports that reconstruction using transtibial technique is disadvantageous for positioning of the anatomical 
footprint. We analyzed clinical outcomes and the location of femoral and tibial tunnels by three-dimensional (3D) CT reconstruction images 
after modified transtibial single bundle (SB) anterior cruciate ligament (ACL) reconstruction, creating a femoral tunnel by serial corrections in 
the larger tibial tunnel.
Materials and Methods: Data from 50 patients (50 knees) analyzed by 3D CT after modified transtibial SB ACL reconstructions were 
evaluated. 3D CT images were analyzed according to the quadrant method by Bernard, objective clinical outcomes that we checked Knee 
scoring (IKDC), and subjective clinical outcomes(Lachman test, Pivot shift test, Telos stress test).
Results: The mean distance of the femoral tunnel center locations parallel to the Blumensaat's line was CT analysis 31.2%±5.91% along 
line t measured from the posterior condylar surface. The mean distances perpendicular to the Blumensaat's line were 36.3%±8.85% 
along line h measured from the Blumensaat's line. At the tibia, the mean anterior-to-posterior distance for the tunnel center location 
was 39.36%±7.54% and the mean medial-to-lateral distance was 46.59%±3.11%. The mean IKDC score at pre-operation was 64.31, 
and 85.78 at post-operation 6months, 98.25 at post-operation 2 years. The femoral and tibial tunnels after modified transtibial SB ACL 
reconstruction creating a femoral tunnel by larger tibial tunnel with serial correction were located between the anatomical anteromedial 
and posterolateral footprints. Compared with the results of the operated patients and the previously reported anterior cruciate ligament 
anatomical locations, the difference was not significant.
Conclusion: By femoral tunnel tunneling with serial corrections using a larger tibial tunnel was performed close to the anatomical footprint of the 
femur and clinical outcomes were also good. This is thought to be the technique that can be developed rather than the procedure which should be.
Acknowledgment: None 
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Introduction: Even though a number of articles reported on the change of medial compartment after medial open wedge high tibial 
osteotomy (MOWHTO), it is not clear whether preoperative status of ACL could affect the outcomes. The purpose of this study was to 
analyze the preoperative state of ACL and assess the impact of it on the outcomes after MOWHTO.
Materials and Methods: We reviewed 136 knees received MOWHTO with a medial locked plate and concomitant arthroscopic debridement 
for the treatment of osteoarthritis with varus knee. Plate removal and second-look arthroscopy were performed at postoperative 2 years. 
Mean age at the time of operation was 56.0 years (range, 49 to 67). Mean follow-up period was 55.4 months (range, 24 to 109). Patients 
were divided into intact (53 knees, 39%), mild degeneration (37 knees, 27.2%), mucoid degeneration (32 knees, 23.5%) and chronic 
partial tear group (14 knees, 10.3%) according to the status of ACL analyzed by preoperative MR images. Arthroscopic classification at the 
time of HTO such as normal (57 knees, 41.9%), decreased synovial lining (56 knees, 41.2%), absent synovial lining (23 knees, 16.9%) was 
categorized. Cartilage lesion and regeneration were arthroscopically evaluated according to the International Cartilage Repair Society (ICRS) 
grading and macroscopic staging system. Radiologic evaluation by measuring the Kellgren-Lawrence (K-L) grade, hip-knee- ankle angle 
(HKAA), femoro-tibial angle (FTA) at each period was recorded. Clinical results were evaluated by the American Knee Society knee and 
function score (AKSS) and range of motion (ROM).
Results: There were no significant differences in patient’s demographics according to the classification by MR images and arthroscopic 
findings. ICRS grading and regeneration of articular cartilage were improved at the time of second-look arthroscopy in medial and 
compartments compared with initial arthroscopy (p<0.001) and there was no significant difference between the groups. Postoperative 
HKAA, FTA were corrected compared with preoperative values, but postoperative changing pattern of each K-L grade, HKAA, FTA 
showed no differences among the groups during the follow-up. AKSS and ROM were improved in all groups at the latest follow-up 
(p<0.001), but no correlation was found between the clinical outcomes and preoperative state of ACL (p=0.736, 0.662). One patient 
with mucoid degeneration(MR) and decreased synovial lining(arthroscopic) was converted to total knee arthroplasty due to advanced 
osteoarthritis. There was no other specific complication.
Conclusion: Preoperative status of ACL evaluated by both MR images and arthroscopy did not affect the arthroscopic, radiologic and 
clinical outcomes. These results suggest that degenerative change of ACL without instability did not negative influence on the outcomes 
after MOWHTO.
Acknowledgment: None.
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Introduction: For successful medial open-wedge high tibial osteotomy (MOWHTO), precise correction angle and adequate release of 

superficial medial collateral ligament (sMCL) is mandatory to reduce medial compartment pressure. However, the amount of sMCL release 

according to the correction angle in each patient has not been established. Some authors advocated total release of sMCL to decompress 

on the medial side, but there have been concerns about the possibility for valgus instability. Authors hereby present a novel method: 

selective release of sMCL from inside with a small blade technique.

Materials and Methods: Ninety knees were performed with the novel-blade technique in MOWHTO using a medial locked plate system 

(mean age, 56.0±5.5 years; mean follow-up, 51.0±16.6 months), and were also followed by second-look arthroscopy at the time of plate 

removal 2 years after index operation. To assess decompression on the medial compartment, preoperative and postoperative joint line 

convergence angle (JLCA) and medial joint space width (mJSW) were measured. Moreover, Hip-knee-ankle angle (HKAA) and femorotibial 

angle (FTA) were evaluated. Serial changes in JLCA, mJSW, HKAA, and FTA were analyzed from preoperative period to consecutive 

postoperative follow-ups. Clinically, American Knee Society knee and function scores were evaluated.

Results: At the time of the second-look arthroscopy, the medial femoral condyle and medial tibial plateau were significantly improved in 47 

(52.2%) and 34 (37.8%) knees, respectively compared to the first-look arthroscopic findings (P<0.001). The mean JLCA, HKAA, and FTA 

significantly decreased at the postoperative 6 weeks (1.3° ± 0.2°, 178.9° ± 3.2°, and 173° ± 1.4°, respectively) compared to the preoperative 

status (2.7° ± 0.2°, 187.2° ± 3.1°, and 180.8° ± 3.2°, respectively)(P<0.001). The mJSW significantly increased at the postoperative 6 weeks 

compared to preoperative mJSW (P=0.004). No significant differences were observed among postoperative serial measurement of each 

JLCA, mJSW, HKAA, and FTA until the last follow-up. American Knee Society knee and function score were significantly improved from 

preoperative period to the last follow-up (P<0.001). No specific complication was observed after the novel-blade technique of sMCL in 

MOWHTO including valgus laxity.

Conclusion: Novel technique for selective, inner release of sMCL is a safe and simple method to get adequate decompression of medial 

compartment in MOWHTO.

Acknowledgment: The amount of sMCL release according to the correction angle in each patient has not been established. Some authors 

advocated total release of sMCL to decompress on the medial side, but there have been concerns about the possibility for valgus instability.
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Introduction: High tibial osteotomy (HTO) is generally indicated for patients with medial compartment osteoarthritis with genu varum 

deformity. However, whether indication of HTO can be extended to the patients with mild varus deformity was not established yet. We 

aimed to determine the preoperative characteristics and postoperative outcomes of HTO in patients with mild genu varum (≤4°) compared 

to those in patients with greater varus deformity (>4°).

Materials and Methods: Seventy one patients who underwent high tibial osteotomy between 2013 and 2016 were included for this 

retrospective study. Patients were divided into either mild varus (MV) [N = 31 (44%)] and greater varus (GV) group [N = 40 (56%)] based 

on the mechanical femorotibial angle (mFTA). Preoperative characteristics on SPECT, MRI and radiograph were evaluated. Radiographic 

parameters (mFTA, weight bearing line %, medial proximal tibial angle (MPTA), tibial slope) and functional outcomes (Knee Society Score) 

were compared pre- and postoperatively between the groups.

Results: Preoperative characteristics were similar between MV and GV group. There was no difference in the proportion of hot uptake 

on SPECT, MMPH root tear, MM complex or radial tear, bone marrow edema, full thickness cartilage defect of MFC and MTP. Kellgren-

Lawrence grade was more severe in GV group. Coronal alignment of MV group was corrected into more valgus than GV group (4.5 ± 2.6 

vs. 2.8 ± 11.8 in mFTA, 69 ± 12 vs. 63 ± 12 in WBL %). Tibial slope did not differ between the groups preand postoperatively. There was no 

difference in pre- and postoperative KKS knee and function scores.

Conclusion: Selected subset of patients with mild varus deformity have similar functional deficit compared to the patients with greater 

varus deformity. These patients can be indicated for HTO and can benefit from HTO. Concomitant MMPH root tear, MM extrusion, severity 

of cartilage defect, hot uptake on SPECT, symptom and functional status should be considered for patient selection for HTO, along with 

the severity of varus deformity.

Acknowledgment: None
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Introduction: Accurate coronal alignment correction is not always achieved after high tibial osteotomy (HTO), as the alignment correction 

is not made by only bony correction but also soft tissue correction around the knee. Change of the joint line convergence angle (JLCA) 

represents the soft tissue correction after HTO, which is the angle made by tangential line of both femoral condyle and tibial plateau. We 

aimed to demonstrate the pattern of JLCA after HTO and investigate the related factors of its change.

Materials and Methods: Eighty patients who underwent high tibial osteotomy between 2013 and 2016 were included for this retrospective 

study. Various radiographic parameters were measured on the preoperative and postoperative radiographs: standing whole limb 

radiograph with or without valgus force, supine knee AP and lateral. The patterns of JLCA changes and related factors were analyzed.

Results: JLCA was decreased by mean of 0.9 ± 1.2 (95% CI: -1.2 to -0.6, p < 0.001) after HTO. Sixteen patients (20%, group 1) showed 

greater JLCA decrease ≥ 2°, while 64 (80%, group 2) patients remained in relatively narrow range of JLCA change less than 2°. Group 1 

showed more varus deformity (varus 8.1° vs. varus 4.7° in mechanical femorotibial angle (mFTA), p < 0.001) and greater JLCA (4.9° vs. 2.1°, 

p < 0.001) preoperatively compared to group 2. Change of JLCA was related with greater medial meniscus extrusion, preoperative mFTA 

and JLCA at standing or supine position, postoperative lateral distal femoral angle (LDFA) and medial proximal tibial angle (MPTA), and 

amount of changes of mFTA, LDFA, MPTA. The change of JLCA was best predicted by a equation in the linear regression model: 0.601 

- 0.882 x Preoperative JLCA (standing) + 0.514 x Preoperative JLCA (supine) [R2 = 0.695, p < 0.001]. Postoperative JLCA was correlate 

better with preoperative JLCA at supine position than those on standing position with/without valgus force (correlation coefficient 0.700, 

p < 0.001, ICC = 0.823) with least mean difference (-0.2° ± 0.9°, p =0.021).

Conclusion: Change of JLCA can affect the postoperative alignment after HTO, so surgeons should consider it during the preoperative 

planning and intraoperative procedure as well. Information about pattern and mean amount of JLCA changes can be helpful to estimate 

the changes of JLCA,

Acknowledgment: None
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Introduction: To evaluate whether sagittal plane inclination affects the change in posterior tibial slope and proximal fragment rotation in 

medial open-wedge high tibial osteotomy(HTO)

Materials and Methods: We selected a patient with medial unicompartmental arthritis and varus deformity. A 3-dimensional image model 

was constructed by applying reverse-engineering software to the computed tomography DICOM (Digital Image and Communications in 

Medicine) files. A series of virtual medial open-wedge HTO was performed. In the perpendicular group, sagittal plane inclination was made 

perpendicular to the sagittal axis of tibia. In the parallel group, it was made parallel to the posterior tibial slope. A correction angle was 

increase from 5 degrees to 20 degrees in two groups, respectively.

Results: In the perpendicular group, posterior tibial slope and rotation of proximal fragment were not changed. The pre and postoperative 

posterior tibial slope and rotation were 8.38° and 0°. In the parallel group, posterior tibial slope was changed to 8.35°, 8.26°, 8.10°, 7.88° 

according to correction angle 5°, 10°, 15°, 20°, respectively. Internal rotation of proximal fragment to distal fragment was happened to 0.73°, 

1.45°, 2.16°, 2.86° according to correction angle 5°, 10°, 15°, 20°, respectively.

Conclusion: Sagittal plane inclination affected the change of posterior tibial slope and rotation. Perpendicular sagittal plane inclination 

prevents the change of posterior tibial slope and rotation of proximal fragment in medial open-wedge HTO.
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Introduction: The purpose of this study was to compare the efficacy of periarticular multimodal drug injection and adductor canal block 

after medial opening-wedge high tibial osteotomy regarding the postoperative pain level.

Materials and Methods: From November 2016 to March 2017, 60 patients underwent medial opening-wedge high tibial osteotomy. 

Thirty patients were randomly assigned to receive periarticular multimodal drug injection (group I), and 30 patients were assigned to 

receive adductor canal block (group II). These 2 groups were compared regarding the postoperative pain level, frequency of additional 

nonsteroidal anti-inflammatory drug injections, total amount of patient-controlled analgesia, and number of times that patients pushed the 

patient-controlled analgesia button at each time interval. Statistical results were based on multivariate analysis of variance and repeated-

measures analyses.

Results: Multivariate analysis of variance of mean visual analog scale (VAS) scores over the 2-week postoperative period showed no 

statistical significance (P= .559). Repeated-measures analysis yielded a statistically no significant difference for the time-bytreatment 

interaction, showing a clear periarticular multimodal drug injection and adductor canal block benefit over time based on VAS scores. The 

mean number of times that patients pushed the patient-controlled analgesia button differed no significantly between groups over time (P= 

.474). The VAS scores, frequency of additional nonsteroidal anti-inflammatory drug injections, mean number of times that patients pushed 

the patient-controlled analgesia button did not differ significantly within each group over time (P > .05 for all variables).

Conclusion: This prospective randomized study shows that intraoperative periarticular multimodal drug injections and adductor canal 

block in patients undergoing medial opening-wedge high tibial osteotomy for unicompartmental osteoarthritis of the knee could result in 

no significant difference in VAS scores at 2 weeks postoperatively.

Acknowledgment: Thanks to Nr. Mi Ae Jeong and Si Ne Park for helping to collect the data.
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Introduction: The purpose of this study was to evaluate the whether using autologous bone marrow (BM) with allograft could affect the 

radiological results of in high tibial osteotomy filled with allograft bone chip.

Materials and Methods: This study analyzed 36 patients underwent HTO with locking plate (mean age : 58.0 years) from Sep 2012 to June 

2014. Allograft bone chip only was implanted in the opening space in 17 patients and allograft bone chip mixed with autologous bone 

marrow aspirated from anterior superior iliac spine was used in 19 patients. The radiological results between two groups were compared 

examination at 6 weeks, 3 months, 6 months and 12 months after surgery. The osteotomy filling and osteoconductivity using the modified 

van Hemert’s score were compared in each period.

Results: The weight-bearing line was corrected to 61.4% from the medial tibial plateau and mechanical femorotibial angle (mFTA) was 

corrected to 3.3° in patients using allograft with BM. In patients using allograft without BM, the correction was obtained to 61.6% and 

valgus 3.3°. The changes according to time were higher in group using allograft mixed with BM in both osteotomy filling (p=0.006) and 

osteoconductivity (p=0.03). The osteotomy filling was higher in 6 weeks and 3 months especially than group using allograft only (p=004 

and 005, respectively). The osteoconductivity was also higher in same period in most medial 1/4 zone (p=0.025 and 0.031).

Conclusion: Using allograft bone chip mixed with autologous bone marrow showed higher osteotomy filling and osteoconductivity in 

medial osteotomy zone in early phase in open wedge high tibial osteotomy rather than using allograft bone chip only

Acknowledgment: none
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Introduction: There were several biomechanical studies suggesting that the Tomofix plate was superior to the Puddu plate in terms of stability. 
It was thought that it would be useful to maintain the initial correction angle after surgery. So we retrospectively analyzed the clinical and 
radiological results of medial open tibial osteotomy using two different fixtures.
Materials and Methods: From March 2012 to January 2016, we performed 132 patients with medial open tibial osteotomy using Puddu plate 
(group 1) (Arthrex, Naples, Florida, USA) and Tomofix plate (Synthes, Oberdorf, Switzerland) who were followed for more than 12 months. 
There were 129 cases (group 1 : 80, group 2 : 49) except for 3 cases (nonunion 2, infection 1) in 132 cases (group 1 : 83 , group 2 : 49). 
And the results of radiologic and clinical treatment were compared and analyzed. Radiographic evaluation  was performed at preoperative, 
postoperative 6weeks, 3months, and 1year using mechanical tibiofemoral angle (mTFA), medial proximal tibia angle(MPTA) and posterior 
slope of tibia. We defined “Postoperative 6weeks measures – Preoperative measures” as correction angle and “Postoperative 6weeks measures 
– Postoperative 1year measures” as correction loss angle. Clinical evaluation was done by WOMAC score and Knee Society Scores and 
complication rates.
Results: There was no statistical difference in mTFA correction loss angle(1.47±1.24° in group 1 and 1.40±1.51° in group 2). But preoperative 
mTFA and mTFA correction angle showed significant difference between 2 groups respectively. Likewise, MPTA correction loss angle showed 
no difference between 2 groups(-0.61±1.78° in group 1 and -0.83±1.13° in group 2), but preoperative MPTA and MPTA correction angle 
showed significant difference. Posterior tibial slope correction loss angle and correction angle showed no difference. In correlation analysis, 
the larger the correction angle, the greater the correction loss angle in both plates . So we subdivided them into 4 sections according to the 
correction angle and compared 2 plates in each section. Although there was no statistical significance , the largest difference was observed in 
7~10° section, and the correction loss angle was smaller in group 2. There was no significant difference in clinical scores.
Conclusion: Regardless any plate used, as correction angle increased, correction loss angle are increased. In comparison to Puddu plate, 
the average correction loss angle was small in Tomofix plate, but statistically not significant Also, no significant difference in clinical patient 
satisfaction between the two groups.
Acknowledgment: I would like to thank my advisor and coauthor Dr. DongHwi Kim and JuHwan Kim, who has been an invaulable mentor. 
His gift for conceptualization, enduring encourgement, and practical advice have been an inestimable source of support for me during this 
process.
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Introduction: This phase 3 trial compared the safety and efficacy of allogeneic human umbilical cord blood-derived MSCs (hUCB-MSCs)-4% 
hyaluronate(HA) hydrogel with microfracture.
Materials and Methods: Patients with multiple, symptomatic, full-thickness, degenerative cartilage defects of the knee (n=103; associated 
with subchondral sclerosis or edema and multiple lesions consistent with osteoarthritis) were enrolled in a randomized, openlabel, 
multicenter trial. A single (most symptomatic) lesion was treated with hUCB-MSCs (n=50) or microfracture (n=53). The primary endpoint 
was proportion of subjects improved by ≥1 International Cartilage Repair Society (ICRS) grade at 48 weeks. Secondary endpoints included 
histology, pain visual analogue scale (VAS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and International 
Knee Documentation Committee (IKDC) scores. Extended follow-up was 60 months.
Results: Average defect sizes were 4.9 cm2 (range, 2.0−9.0 cm2; hUCB-MSC) and 4.0 cm2 (range, 2.0−8.0 cm2; microfracture). 
Improvement by ≥1 ICRS grade was found in 97.7% of the hUCB-MSC group versus 71.7% of the microfracture group (P=0.001); hUCB-
MSCs provided superior results for larger lesions and lesions in older subjects (P<0.05). While clinical scores did not differ between groups 
at 48 weeks, at month 60, pain scores were significantly better with hUCB-MSC versus microfracture (P<0.01); at 36 and 60 months, 
WOMAC and IKDC scores were significantly better in the hUCB-MSC group (P<0.05). No differences in the incidence/nature of adverse 
events between groups were found.
Conclusion: hUCB-MSC implantation is safe and more effective than microfracture leading to durable cartilage restoration of full-thickness 
lesions in 97.7% of treated subjects with knee osteoarthritis.
Acknowledgment: no
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Introduction: Medial unicompartmental osteoarthritis of knee in the young and active patient is a challenging problem. In such a situation, 
High tibial osteotomy(HTO) still remains one of the favorite choice for surgeons because of its joint sparing advantage and significantly 
delaying need for replacement surgery. And cartilage damage associated with osteoarthritis and methods to regenerate the lost cartilage is 
still a research topic. The purpose of this study was to find whether combined medial open wedge high tibial osteotomy with arthroscopic 
debridement and microfracture(HTO + A/S D & MF) improves cartilage cover and functional outcome compared with HTO only in high 
grade medial unicompartmental osteoarthritis in relatively young population on midterm scale or not.
Materials and Methods: Out of 517 cases of HTO done between 2005 to 2015 81 cases of HTO for medial unicompartmental OA knee in 
relatively young and active patients(Age 40 to 65 years) who fulfilled our inclusion criteria were selected for study.We retrospectively compared 
HTO with microfx group comprising of 67 cases(group 1)versus HTO without microfx group comprising of 52 cases(group 2) in terms of 
femoral cartilage regeneration on second look arthroscopydone at the time of plate removal and functional improvement, including Knee 
Society Score (KSS) pain and function and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score at minimum of 2 
year follow up. Cartilage regeneration was graded as I-No coverage, II-partial coverage (<50%), III-near full coverage (≥50% but <100%), IV-
Full coverage (100%) and in group 1 also by International Cartilage Repair Society (ICRS) Cartilage Injury Evaluation Package.
Results: In group 1;grade I cartilage regeneration was found in 11 cases(16.41%),grade II in 35 cases(52.23%),grade III in 14 
cases(20.89%),grade IV in 7 cases(10.44%).In group 2 , grade I cartilage regeneration was found in 32 cases(61.53%),grade II in 13 
cases(25%),grade III in 5 cases(9.6%) and grade IV in only 2 cases(3.8%).Overall ,more or less cartilage regeneration was found in 56 out 
of 67 cases (83.58%)in group 1 compared to 20 out of 52 cases(38.46%) in group 2(p-<0.001).In group 1, as per ICRS Cartilage Injury 
Evaluation Package, acceptable cartilage was found in 17 cases(25.37%) and non acceptable cartilage in 50 cases(74.62%).There was no 
functional difference at minimum 2 year follow up between 2 groups(P>0.05)
Conclusion: Medial opening wedge high tibial osteotomy provides excellent functional outcome in medial unicompartmental osteoarthritis 
of knee in relatively young and active population. Arthroscopic debridement and microfracture with HTO provides some better cartilage 
regeneration with questionable clinical outcome.
Acknowledgment: This study have been no commecial support from others.
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Introduction: The purpose of this study was to identify significance of the hinge position through comparison between open-wedge HTO 
and closed-wedge HTO and to determine the ideal hinge position to minimize the effect of high tibial osteotomy on posterior tibial slope 
(PTS), medial proximal tibial angle (MPTA).
Materials and Methods: It is performed that 32 cadavaric knees (16 right knees, 16 left knees) using open-wedge HTO using either the 
standard hinge position (8 knees) or a low hinge position (8 knees) and closed-wedge HTO using either the standard hinge position (8 
knees) or a low hinge position (8 knees). In open-wedge HTO, to define the standard hinge position, we drew a line from 3-cm inferior to 
the medial tibial plateau towards the fibular head and located the intersection of this line with a longitudinal line 1- cm medial to fibular 
shaft. Low hinge position was then defined as the point 1-cm inferior to the standard position. closedwedge HTO, to define the standard 
hinge position, we drew a line parallel with joint line from 2-cm inferior to the lateral tibial plateau. Low hinge position was then defined 
as the point 1-cm inferior to the standard position. After tibial osteotomy was performed, computed tomography (CT) scans were taken 
of each knee, and three-dimensional (3D) models were constructed to characterize hinge position orientation and to measure effects of 
osteotomy site on posterior tibial slope (PTS), medial proximal tibial angle (MPTA).
Results: In the open-wedge osteotomy, Osteotomy through the low hinge position resulted in significantly greater increasing PTS 
compared to osteotomy through the standard hinge position (mean ± standard deviation) (11.2±3.0º 5.6 ± 2.5º). MPTA was also 
significantly greater for low hinge position compared to standard hinge position (11.7 ± 1.6º and 4.3±1.2º). In the closedwedge HTO, 
osteotomy through the low hinge position resulted in not significantly change compared to osteotomy through the standard hinge 
position in PTS (-0.13± 5.8° and -1.7 ± 8.0°) and MPTA (10.0± 2.8° and 9.42±4.3°, respectively; p>0.05).
Conclusion: Hinge position significantly affects the change in PTS and MPTA following open-wedge HTO and not significantly affects 
the change in PTS and MPTA following closed-wedge HTO. Understanding how hinge position affects posterior tibial slope and medial 
proximal tibial angle is critical for surgeons performing open-wedge HTO procedures rather than closed-wedge HTO. Therefore, in case of 
performing HTO during clinical situation, adoption of accurate hinge position is crucial for prevention of complication, especially, in open-
wedge osteotomy, due to change in posterior tibial slope and medial proximal tibial angle after surgery.
Acknowledgment: NONE
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Introduction:Despite careful hemostasis, intraoperative or perioperative massive bleeding following lumbar decompression and fusion can 

occur and may be complicated. We sought to determine if thrombin soaked absorbable fibrin sealant can decrease bleeding and achieve 

clinical benefits related with lumbar posterior decompression and fusion.

Materials and Methods: A retrospective age, gender and fusion level matched pair analysis was performed on 40 pairs of patients who 

underwent posterior single level decompression and fusion. Control patients were managed between 2010 and 2012, whereas study 

patients were managed between 2014 and 2015. The only variable between the study and the control groups was that, in the study 

group, a fibrin sealant was applied over the decompressed epidural space during surgery. Total intraoperative bleeding and hemovac drain 

output, hospital stay and perioperative complications were analyzed.

Results: Total intraoperative bleeding amount averaged 235 ml in the study group and 464 ml in the control group. (p<0.001). Total 

hemovac drain output averaged 680 ml in the study group and 1100 ml in the control group. (p<0.01) The average time for the drainage 

to decrease to <30ml per eight hour was 29 hours in the study group and 41 hours in the control group. (p<0.05) Hospital stay averaged 

4.1 days in the study group and 5.8 days in the control group. (p<0.03) History of transfusion was none in the study group and 3 cases in 

the control group. There were no infection, epidural hematoma or readmissions in either group. No patients developed adverse reactions 

attributable to the fibrin sealant.

Conclusion: Application of a fibrin sealant during posterior lumbar fusion surgery can significantly decrease intraoperative and 

postoperative bleeding and hospital stay in patients following single level posterior lumbar decompression and fusion.

Acknowledgment: none
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Introduction: The aim of this study was to compare the efficacy of a transdermal buprenorphine patch (5, 10, 15, and 20 μg/h) with that of 

oral tramadol (150, 200, 250, and 300 mg) for postoperative pain control after single level spinal fusion surgery.

Materials and Methods: The present study (ClinicalTrials.gov, number NCT02416804) was a prospective, randomized controlled non-

inferiority trial designed to determine the efficacy of buprenorphine TDS for alleviating postoperative pain following patient controlled 

analgesia (PCA) in persons underwent a single level posterior lumbar interbody fusion surgery through 1:1 allocation. The primary outcome 

was the Visual Analog Pain Scale (VAS) score for postoperative back pain at 7 days after surgery. The noninferior margin of the VAS was 

set at δ = 1.5 points.

Results: The VAS score (primary outcome) for postoperative back pain at 7 days after surgery in the Buprenorphine group was not inferior 

compared to the Tramadol group. The overall changes in VAS scores for postoperative pain during follow-up assessments over a 2-week 

period did not differ between both groups. However, the VAS scores for postoperative pain significantly improved with time after surgery 

in both groups. The patterns of changes in the VAS scores for postoperative pain during the follow-up period were not significantly 

different between the both groups.

Conclusion: The efficacy of buprenorphine TDS was not inferior to that of oral tramadol medication for alleviating postoperative pain in the 

subacute period from 72 hours after surgery, following PCA administration. In addition, adverse events were similar between both groups.

Acknowledgment:None of the authors had a conflict of interest.
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Introduction: As increase of using the smartphone, as more pain and deformity in spines were reported. So we are investigate the spinal 

sagittal alignment according to the angle of upper extremities during smatphone using by simple whole spine lateral x-ray.

Materials and Methods: 10 volunteers, who have no neck pain and underwent spinal surgery, check whole spine lateral x-ray during 

watching smartphone. We obtained whole spine lateral x-ray of normal, and each 0, 30, 60, 90 degrees upper extremities angle to body. 2 

spinal speciality surgeon measured the cervical lordosis(CL), thoracic kyphosis(TK), lumbar lordosis(LL), SVA in each film.

Results: The measured average angle of each parameters in not use of smartphone were CL 19.41±9.44°, TK 22.54±8.50°, LL 25.15±13.50°, 

SVA 8.00±4.20Cm. The measure of each parameters when angle of upper extremities were 0°, 30°, 60°, 90° were CL 15.07±6.19°, 6.03±

2.71°, 11.46±7.70°, 9.82±5.42°, TK 24.63±13.58°, 25.83±11.89°, 20.14±10.47°, 28.85±7.03°, LL 20.34±12.86°, 27.94±13.63°, 28.88±11.77°, 

31.55±7.04° SVA 10.65±4.66cm, 7.98mm±3.08cm, 6.59±2.98cm, 3.62±2.35Cm 으로 측정되었다. The change of sagittal alignment was 

significantly changed according to angle of smartphone use.(P<0.05).

Conclusion: The long time use of smartphone can cause deformed spinal sagittal alignment. When it use, it is important to keep the near 

normal alignment, and it canbe diminished neck pain and possible deformity. In further study the degree of degeneration and distribution 

of muscles should be cheched.

Acknowledgment: No Commercial

Keywords: Sagittal alignment, smartphone

 Presentation No. 249  

Title: Analysis of Fracture Patterns in Nuclear Medicine Imaging and Risk Factors of Sacral Insufficiency Fracture

Authors: Jun-Yeong SEO1 , Chae-Moon LIM1 , Sang-Il KIM2 , Young-Hoon KIM2 , Kee-Yong HA2

Presenter: Jun-Yeong SEO Corresponding Author: Jun-Yeong SEO Field: Spine

Affiliation:  1. JEJU NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } , 2. SEOUL ST. MARY'S HOSPITAL { Orthopaedic } 

Introduction: Sacral insufficiency fractures occur when normal stresses are applied to bone with decreased density. Lumbosacral fusion 

may act as a stress riser in sacrum biomechanically. The purpose of this study is to investigate the fracture pattern and risk factors in 

patients with sacral insufficiency fractures.

Materials and Methods: We studied patients who suffered sacral insufficiency fracture from June 2010 to December 2016. The study 

population was divided into lumbosacral fusion group(n=16) and non-fusion groups(n=30). Age, body mass index, bone mineral density, 

drug history and dose length of osteoporosis medication were surveyed. Medical comorbidities such as rheumatoid arthritis, and cancer 

history with or without Radiation treatment history were surveyed. The fracture patterns were analyzed by two of authors using X-ray with 

one of following diagnostic modalities; CT, MRI, Bone scintigraphy, and Single photon emission computed tomography (SPECT/CT).

Results: A total of 46 patients for treatment of sacral insufficiency fracture were enrolled; 4 were male and 42 were female. The mean age 

of non-fusion group was 75.8±9.8 and that of fusion group was 66.6±9.1.(P=0.003). The mean bone mineral density of femoral head in 

non-fusion group was 0.611±0.118 g/cm2 and that of fusion group was 0.688±0.113 g/cm2.(P=0.0056) The mean T-score of femoral head 

in non-fusion group was -2.81±1.29 and that of fusion group was -2.7±0.59.(P=0.855) 23 patients had osteoporosis medication and 23 

patients did not have. The mean dose-length of osteoporosis medication in nonfusion group was 3.45±3.08 years and that of fusion group 

was 8.1±5.04 years.(P=0.024) In lumbosacral fusion group(n=16), 9 patients had fusion including sacrum without using iliac screw fixation 

and 7 patients had fusion including L5. No case of lumbopelvic fixation with iliac screw was found. 2 out of 9 cases showed fracture line 

extended to S1 screw hole. We found pattern of sacral insufficiency fractures as following; bilateral sacral alae and body (classic H-sign), 

bilateral sacral alae, unilateral sacral ala and body, unilateral sacral ala, sacral body, and atypical type.

Conclusion: Old age, osteoporosis, and postmenopausal women are risk factors in this study. Patients who had lumbosacral fusion to 

either L5 or S1 may suffer from sacral insufficiency fractures earlier in their life time than non-fusion people. Despite early onset of sacral 

fracture in lumbosacral fusion group, the fracture patterns are similar to non-fusion group and only 2 out of 16 lumbosacral fusion patients 

shows screw hole involvement.

Acknowledgment: N/A
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Introduction: Obesity is associated with osteoarthritis (OA) of many articular joints, including facet joint (FJ) of the lumbar spine. The 

truncal region, including the abdomen and iliac crest, represent about 40% of the total body fat. Several studies revealed that abdominal 

fat areas from a CT scan obtained at the level of the umbilicus were highly correlated with the total abdominal fat volume. But, few studies 

have addressed the association between FJ OA and the abdominal fat area measurements on CT scans. Therefore, we investigated the 

relationship between FJ OA and abdominal fat area measurements on CT scans that has been measured quantitatively using fat measuring 

software.

Materials and Methods: We included 349 patients who had undergone abdominal CT scans for health screening at our hospital between 

September 2009 and September 2010. Subcutaneous and visceral fat areas were measured on one cross-sectional scan obtained at 

the umbilicus level. The regions of interest of the subcutaneous and visceral fat area were respectively calculated by using an Aquarius 

iNutrition Client (TeraRecon, CA, USA) software. Four grades of FJ OA were defined using the criteria by Pathra et al and Weishaupt et 

al. And the association between abdominal fat measurements and FJ OA was analyzed by the multiple logistic regression model with the 

abdominal fat measurements. Covariates considered in the model were age, sex, smoking, BMI, etc.

Results: The sample (n=349) had a mean age of 52.1 years, was 44.1% female, and had a mean BMI of 24.1 kg/m2. 37.5 % of the sample 

had moderate FJ OA, 10.3% had severe FJ OA in at least one joint of L2-S1. The groups with and without moderate FJ OA were found to 

be significantly different in terms of age, gender, BMI and visceral fat area measurements. In multivariate analyses including the predictor 

variables of gender, BMI, visceral fat area and the response variable of moderate FJ OA, the visceral fat area was significantly associated 

with moderate FJ OA.

Conclusion: Our findings indicate that the visceral fat area measurements using CT scan is associated with the presence of moderate FJ OA. 

Furthermore, our findings suggest that patients with abdominal obesity should be counseled regarding the risk of developing FJ OA.

Acknowledgment: None
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Introduction: Purpose of this study was to figure out accuracy of comparing proper needle insertion angle between MRI and using 

ultrasonography, when performing lumbar medial branch nerve block.

Materials and Methods: From January 2015 to June 2016, 80 people who checked MRI in recent 3months with improvement of lumbar 

pain after sono-guided medial branch nerve block were selected(Male; 39, Female; 41, average age; 63.3). Insertion angle and depth 

between spinous process and needle at each target points were measured in various levels.(Superior, inferior segment of each facet joints 

from L2-3 to L5-S1). Inserting needle was positioned 1cm apart from both lateral side of probe, locating spinous process in the middle. 

Comparative analysis was done in measurement with ultrasonogrpahy and MRI, and evaluation was done to see stastistical correlation.

Results: From January 2015 to June 2016, 80 people who checked MRI in recent 3months with improvement of lumbar pain after sono-

guided medial branch nerve block were selected(Male; 39, Female; 41, average age; 63.3). Insertion angle and depth between spinous 

process and needle at each target points were measured in various levels.(Superior, inferior segment of each facet joints from L2-3 to 

L5-S1). Inserting needle was positioned 1cm apart from both lateral side of probe, locating spinous process in the middle. Comparative 

analysis was done in measurement with ultrasonogrpahy and MRI, and evaluation was done to see stastistical correlation.

Conclusion: Average difference in distance of each levels in sono-guided medial branch nerve block were 1.28±1.07 in L2(7cases), 1.27

±4.26 in L3(25cases), 1.63±5.89 in L4(93cases), 1.99±4.12 in L5(141cases) and 1.51±3.87 in S1(66 cases). Average difference in angle of 

each levels were 1.69±1.34 in L2(7cases), 2.03±5.35 in L3(25cases), 1.49±3.42 in L4(93cases), -1.55±3.67 in L5(141cases), and 1.86±4.83 in 

S1(66cases). All measurements followed normal distribution(p>0.05), showing statistical correlation without significant difference.(P>0.05)

Acknowledgment: After each level measurements were done with MRI before procedure, sono-guided lumbar medial branch nerve block 

will be much more safe and effective, especially for beginner.
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Introduction: The aim of this study was to investigate the radiologic and patient demographic factors affecting intercostal pain in patients 

with osteoporotic thoracic compression fractures. The authors also evaluated a therapeutic prognosis following treatment options.

Materials and Methods: We retrospectively analyzed patients who were diagnosed with acute osteoporotic thoracic compression fractures 

on 1-level in our hospital from March 2010 to February 2016. A total of 197 patients were divided into two groups such as intercostal 

pain group A (n = 72) and non-intercostal group B (n = 125). Two groups were compared and analyzed to identify factors affecting the 

intercostal pain by examining radiologic factors and patient demographic factors. Radiologic factors included type of fracture (wedge 

/ biconcave / comminuted), initial body height ratio (%), presence of adjacent (1-level) old fracture, and level of fractured vertebra. 

Patient demographic factors included age, gender, bone marrow density, and body mass index. In addition, group A was divided into 3 

subgroups such as group A-1 (n=19) using the brace only, group A-2 (n=30) undergoing vertebroplasty and group A-3 (n=23) undergoing 

kyphoplasty. We evaluated the prognosis of each treatment by examining the back pain and presence of intercostal pain before and after 

the treatment.

Results: There was no significant difference in initial body height ratio (%), level of fractured vertebra, age, gender, bone marrow density, 

body mass index between groups A and B. However, there were significant differences in type of fracture (comminuted) and presence of 

adjacent (1-level) old fracture (p < 0.05). After the treatment, the intercostal pain was more improved in group A-3 than that in groups A-1 

and A-2.

Conclusion: Intercostal pain was associated with comminuted facture type and adjacent (1-level) old fracture in patients with acute 

osteoporotic thoracic compression fractures. Kyphoplasty may be more effective than using brace only and vertebroplasty.

Acknowledgment: no conflict of interest
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Introduction:Lumbar decompressive surgery is a standard surgical technique for lumbar spinal stenosis. Many new surgical techniques have 

been introduced, ranging from open surgery to percutaneous procedures. Minimally invasive surgical techniques are preferred because of 

less postoperative pain and shorter hospital stay. However, there have been many controversies about the success rate of percutaneous 

techniques.

Materials and Methods: 52 patients undergoing laminectomy and discectomy were included. The patients were randomly divided in to 

two groups –the arthroscope group (AG – 26) and the open surgery group (OG - 26). All surgeries were performed as routine lumbar 

decompressive surgery by one surgeon. Perioperative data and clinical outcomes at postoperative 6 months were collected and analyzed.

Results: Demographic data and level of surgery were comparable between two groups. Shorter operation time and less pain at first day 

after surgery were recorded in the AG. There were no significant differences in clinical outcomes of the AG compared to the OG. Favorable 

clinical outcomes were shown at 6 months after surgery in both groups.

Conclusion: Lumbar decompressive surgery using arthroscopy showed more favorable clinical outcomes, less pain, and shorter hospital 

stay compared to standard open surgery in patients with lumbar spinal stenosis
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Introduction: Poor physical performance, particularly slow walking speed and weak handgrip, have increasingly considered as a vital 

sign in elderly people. Recently, sarcopenia is to be a risk factor for osteoporotic fracture, which is a major health problem. We aimed to 

investigate the association between sarcopenia criteria, given by the paralumbar muscle mass and physical performance, and osteoporotic 

vertebral fracture (OVF).

Materials and Methods: This cross-sectional study examined 26 patients with fresh OVF (Group 1) diagnosed by MRI and 34 patients who 

did not have an OVF (Group 2). The body mass index(BMI), bone mineral density(BMD) and whole spine radiography were examined. 

In addition, we investigated gait speed test, handgrip strength, paralumbar muscle mass in MRI and rectus femoris muscle volume in 

ultrasound for sarcopenia.

Results: The mean BMI and BMD were 22.58 Kg/m², -3.35 of T-score in Group 1 and 24.15 Kg/m², -1.69 of T-score in Group 2, respectively. 

The average gait speed, handgrip strength, the paralumbar muscle mass and rectus femoris muscle volume was 0.44 m/s, 13.23 Kg, 

1114.88 mm², 287.52 mm² in Group 1 and 0.65 m/s, 18.97 Kg, 1522.23 mm², 304.26 mm² in Group 2, respectively. There was significant 

difference of BMD (p=0.01), gait speed (p=0.01), handgrip strength (p=0.01) and paralumbar muscle mass (p=0.01) between two 

groups. However, there was no difference of rectus femoris muscle volume (p=0.49), radiographic lumbar lordosis(p=0.41) and sacral 

inclination(p=0.73) between two groups. BMD(r=-0.39, p=0.01), gait speed(r=-0.48, p=0.01), handgrip strength(r=-0.44, p=0.01), 

paralumbar muscle mass (r=-0.44, p=0.01) and age(r=0.54, p=0.01) were correlated with osteoporotic vertebral fracture.

Conclusion: Potential risk factor of osteoporotic vertebral fracture is associated with loss of the paralumbar muscle mass, slow gait speed 

and weak handgrip strength as well as low bone density.

Acknowledgment: We thank Dr. Choi Hyun-Soo, Department of Nuclear Medicine for assistance with radiographic examination that 

greatly improved this article.
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Introduction: Poor physical performance, particularly slow walking speed and weak handgrip, have increasingly considered as a vital 

sign in elderly people. Recently, sarcopenia is to be a risk factor for osteoporotic fracture, which is a major health problem. We aimed to 

investigate the association between sarcopenia criteria, given by the paralumbar muscle mass and physical performance, and osteoporotic 

vertebral fracture (OVF).

Materials and Methods: This cross-sectional study examined 26 patients with fresh OVF (Group 1) diagnosed by MRI and 34 patients who 

did not have an OVF (Group 2). The body mass index(BMI), bone mineral density(BMD) and whole spine radiography were examined. 

In addition, we investigated gait speed test, handgrip strength, paralumbar muscle mass in MRI and rectus femoris muscle volume in 

ultrasound for sarcopenia.

Results: The mean BMI and BMD were 22.58 Kg/m², -3.35 of T-score in Group 1 and 24.15 Kg/m², -1.69 of T-score in Group 2, respectively. 

The average gait speed, handgrip strength, the paralumbar muscle mass and rectus femoris muscle volume was 0.44 m/s, 13.23 Kg, 

1114.88 mm², 287.52 mm² in Group 1 and 0.65 m/s, 18.97 Kg, 1522.23 mm², 304.26 mm² in Group 2, respectively. There was significant 

difference of BMD (p=0.01), gait speed (p=0.01), handgrip strength (p=0.01) and paralumbar muscle mass (p=0.01) between two 

groups. However, there was no difference of rectus femoris muscle volume (p=0.49), radiographic lumbar lordosis(p=0.41) and sacral 

inclination(p=0.73) between two groups. BMD(r=-0.39, p=0.01), gait speed(r=-0.48, p=0.01), handgrip strength(r=-0.44, p=0.01), 

paralumbar muscle mass (r=-0.44, p=0.01) and age(r=0.54, p=0.01) were correlated with osteoporotic vertebral fracture.

Conclusion: Potential risk factor of osteoporotic vertebral fracture is associated with loss of the paralumbar muscle mass, slow gait speed 

and weak handgrip strength as well as low bone density.

Acknowledgment: We thank Dr. Choi Hyun-Soo, Department of Nuclear Medicine for assistance with radiographic examination that 

greatly improved this article.
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Introduction: The direct anterior approach (DAA) using Hueter interval for total hip arthroplasty (THA) has been gaining favor with 

surgeons and patients alike in the last several years. The acetabular exposure affords direct visualization and ready in-line access for 

reaming and broaching, femoral exposure, however, can be challenging, particularly in learning curve. The special table allows the leg 

to be maximally extended and adducted to gain access to the femoral canal. The purpose of this study was to recognize whether use of 

special table for THA has surgical and clinical implication during adaptation of DAA.

Materials and Methods: We retrospectively evaluated 100 consecutive patients who underwent DAA THA with regular table (n=50) or 

with special table (n=50) during DAA adaptation period. THA of femoral neck fracture were excluded from cohort. There was no statistical 

differences of preoperative dermographic variables between two groups (regular vs. special table). Surgical variables (OP time, bleeding, 

muscle damage, and intraoperative complications), postop-radiographs, and early postop-clinical outcomes were compared between two 

groups.

Results: Regular table facilitated easy patient position, and required no additional time for set-up after anesthesia (11 vs. 17 min, P=0.031). 

Extensive capsulectomy for femoral elevation was required more in regular table group (36 vs. 10 hips, P=0.0001). Tensor fascia latae 

muscle damage was prone to damage more in regular table use. Excessive anteversion (>30 degree) of acetabular component was 

more frequently observed in regular table group (22 vs. 7 hips, P=0.001). There was one perforation of posterior cortex of femur during 

broaching in regular table group. Femoral component anteversion in special table group was more similar to contralateral native version 

without statistical significance. Special table group showed faster early recovery and less VAS within 2 weeks. While 6-month follow-up 

result was similar to regular table group.

Conclusion: Regular table facilitates direct comparison of leg lengths and range of motion/stability test as the limb is draped free. 

Otherwise, special table offers ease and stable femoral preparation, and implantation due to the leg to be maximally extended, adducted 

and externally rotated. The use of special table is depends on surgeon’s preference, however, the knowledge about its surgical and clinical 

implications can be one of important factor for adaptation of DAA THA safely, in learning period.

Acknowledgment: The authors have no conflicts of interest to declare.
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Introduction: Surgical treatment has been invariably indicated for Vancouver Type B periprosthetic femoral fractures (PFFs), which involve 

femoral diaphysis around stem. We evaluated the outcomes of non-operative management in patients with minimallydisplaced type B PFFs 

around cementless stem.

Materials and Methods: From October 2009 to March 2016, 60 Type B PFFs were treated at one institution. Among them, 19 minimally 

(< 5 mm) displaced PFFs (31.7%, 19/60), which occurred around cementless stems, were treated non-surgically with use of teriparatide. 

There were 6 men and 13 women. The mean age was 77.9 years (range, 51 to 98 years) at the time of PFF. The femoral stem was stable 

(type B1) in 11 patients and unstable (type B2) in 8. Teriparatide was injected from 1 to 4 months (mean, 3.2 months). We evaluated time 

to radiologic union and union rate.

Results: A successful union was obtained in 16 patients (89.5 %, 17/19) at 2 to 6 months (mean, 3.5 months). The union rate was 100% 

(11/11) in type B1 fractures and 75% (6/8) in type B2 fractures.

Conclusion: Our study showed that conservative treatment is feasible for the cases of type B1 minimally displaced periprosthetic fractures, 

and it may also be considered as an alternative option for type B2 minimally displaced periprosthetic fractures.

Acknowledgment: There is no COI.
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Introduction: Although various methods have been introduced for measuring anteversion of the acetabular component after total hip 

arthroplasty (THA), diverse results have been reported, as analyses that evaluated the validity of those methods used mixed definitions 

of anteversion. Most studies conducted have used the values of anteversion measured using computed tomography (CT) as reference 

standard. However, theoretically unreasonable study designs have been made for comparative analyses of radiographic anteversion 

measurement methods because conventional CT anteversion reflects anatomical anteversion. The present study intends to compare CT 

anterversions of the acetabular components on conventional axial plane and functional coronal plane (FCP) reformat image from the 

perspective of radiographic anteversion.

Materials and Methods: Of 296 cases of hip arthroplasty performed in our hospital from January to December 2015, 50 patients (27 male 

and 23 female patients) who was performed unilateral, primary THA and underwent postoperative CT scan were enrolled. The mean 

age at the time of operation was 61 years. Preoperative diagnoses were 25 cases of avascular necrosis of the femoral head, 19 cases of 

primary osteoarthritis, 5 cases of femoral neck fracture, and 1 case of rheumatoid arthritis. Anteversions of the acetabular components 

were measured on conventional axial images obtained from postoperative CT scan and on the images obtained from CT scan after FCP 

reformat. The PolyWare programme, which determines radiographic anteversion of the acetabular component by edge detection were 

regarded as the reference standard; validity was assessed by comparing radiographic measurements with the PolyWare programme.

Results: The mean value of the reference radiographic anteversion using the PolyWare programme was 20.14° (SD, 4.91). Anteversions 

on FCP reformat images were similar to those with the PolyWare programme, with the mean value of 20.61° (p = 0.347), whereas 

anteversions on conventional axial CT images differed significantly from those with the PolyWare programme, with the mean value of 

28.79° (p = 0.001). Anteversion of the acetabular components measured on conventional axial CT images was greater than that on FCP 

reformat images (r = 0.791, p < 0.001). Intra- and inter-observer reliability were high for the measurement of anteversion with all methods.

Conclusion: This study has shown that measurement on FCP reformat images is accurate for evaluating the anteversion of the acetabular 

component on CT scan from the perspective of radiographic anteversion when the PolyWare programme was used as the reference 

standard. So, it is recommended to measure anteversion of the acetabular component in the images reconstructed based on FCP 

when evaluating radiograophic anteversion through CT scans after THA. In addition, it should be noted that anteversion measured on 

conventional CT axial plane is greater than radiographic anteversion.
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Introduction: Intraoperative estimation of stem anteversion in total hip replacement (THR) is made by the surgeon’s visual assessment. 

The purpose of this study was to determine the accuracy of the intraoperative measurement and to investigate factors, which affected the 

discrepancy between the surgeon’s estimation and the real stem anteversion.

Materials and Methods: Sixty-sevencementless THRs (65 patients) were prospectively evaluated to compare the intraoperativemeasurement 

of stem anteversion with the real stem anteversion on CTscan.We analyzed the age, tibia plateau angle, native femoral anteversion, 

femorotibial angle, body mass index, operative site, gender, coronal and sagittal tilt of the stem, stem type, ipsilateral knee osteoarthritis, 

and preoperative diagnosis to evaluate the factors affecting the discrepancy between the intraoperative and CT measurements.

Results: The intraoperative estimation(mean, 21.5°±8.5°; range, 5.0°- 39.0°)wasgreater than the CT measurement(mean, 19.5°±8.7°; 

range, 4.5°- 38.5°) by 2.0°.The mean absolute value of discrepancy was 4.5°. The correlation coefficient between intraoperative and 

CTmeasurements was 0.837. The femorotibialangle was associated with the discrepancy between the two measurements. In the presence 

of genu varum deformity, the intraoperativemeasurement underestimated the stem anteversion.

Conclusion: Although intraoperative estimation of stem anteversion was slightly greater than the real stem anteversion, there was an 

excellent correlation between the two. The femorotibial angleshould be considered to optimize the stemanteversion during cementless 

THR.
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Introduction: Despite rectangular cross section which called rectangular stems have been reported excellent survival rate over 96% 

through more than 20 years follow up in many studies, we could consistently observe radiolucent line (RL) around femoral stem when 

we follow-up. There were some previous reports about RL, but the study was limited especially the development or early stage of RL and 

its natural course. So we asked followings in this study: (1) when the RL occurred at first after stem implantation? , (2) how long does it 

progressed?, (3) Is there any relationship between RL and clinical result or end stage/revision?

Materials and Methods: Between March 1999 and March 2011, we initially screened 912 consecutive primary total hip arthroplasty(THA) 

using C2 stem (Lima-Lto, Udine, Italy) which tapered straight stem with a rectangular cross-section. In those cases, we included: 1) 

unilateral THA case, 2) the case which serially follow-up as scheduled postoperative 6weeks, 3, 6, 12 months and annually follow-up 

after postoperative one year over 5 years. Also, we excluded 1) bilateral THA case, 2) the case performed trochanter osteotomy and/or 

using grip plate. Applying inclusion and exclusion criteria, we retrospectively reviewed the data of 37 patients. We evaluated immediate 

postoperative stem fixation status, the presence and progression of RL around stem following Gruen zone at each follow-up period, and 

investigated the correlation between RL and clinical results.

Results: There were 12 male and 25 female with a mean age of 55.6 years. Mean follow-up period was 5.9 years(range, 5.0-15.0). RL was 

observed on at least on area by Gruen zone in 29 hips (78.3%). Except 2 cases, 27 cases of RL (93.1%)was firstly seen at 3 to 6 months 

follow-up radiographs. Progression of RL was stopped at postoperative one year follow-up radiographs in 22 cases, and no progression 

was shown after postoperative two year follow-up. 21 cases (72.4%)showed RL in both Gruen zone 1 and 7, and except one case, 

28 cases showed RL in at least one area on Gruen zone 1 or 7. There were no end stage revision cases, also there were no significant 

difference on VAS, mHHS and presence of thigh pain between RL group and non-RL group.

Conclusion: RLs along the rectangular stem was commonly occurred especially proximal part of the stem as previously investigated. 

However, it was occurred relatively early stage compared investigated before, and usually it is not progression after postoperative 2 years. 

There was no significant relationship between RL and clinical result.
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Introduction: The anatomic structure of the hip depends upon the dynamic interaction between the acetabulum and proximal femur. 

An abnormal anatomical interaction damages the joint cartilage and increases the risk of premature hip osteoarthritis. A wide individual 

variation in acetabular morphology in the normal people of different sex and race. However, little is known regarding acetabular 

morphology variation in normal Korean adults. The purpose of the present study was to determine the side and sex differences in 

acetabular morphology in normal Korean people, which are not known yet but are critical for hip joint replacement surgery.

Materials and Methods: This study was a retrospective cohort analysis in accordance with the 1964 Helsinki declaration and was approved 

by the institutional review board. The acetabular parameters, including anteversion angle, abduction angle, center-edge angle, acetabular 

width and depth, acetabular-head index, femoral head diameter, and neck-shaft angle were measured on CT images in 197 healthy Korean 

adults (Fig.1). The differences in acetabular parameters according to side and sex were analyzed.

Results: There were significant side differences in acetabular width (p=0.002) and femoral head diameter (p=0.022). Compared to men, 

a significant increase in acetabular anteversion angle (p=0.001) and abduction angle (p=0.012), and significant decreases in center-

edge angle (p=0.026), acetabular width (p<0.001), depth (p<0.001) and femoral head diameter (p<0.001) occurred in women (Table 1). 

The side difference in femoral head diameter became insignificant when adjusted for age, body height and weight. The sex differences 

in acetabular abduction angle, center-edge angle, and acetabular depth became insignificant when adjusted for age, body height and 

weight. Acetabular width was significantly different between sides and acetabular anteversion angle, acetabular width, and femoral head 

diameter were significantly different between sexes.

Conclusion: In conclusion, the side differences in acetabular parameters in a normal individual are likely to be associated with the sex 

differences. However, the sex differences in acetabular morphology exist independent of age, body height and weight.

Acknowledgment: This study was supported by the research fund from the Regional center for Rheumatic & Degenerative Arthritis of Jeju 

National University Hospital.
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Introduction: Patients with developmental dysplasia of the hip (DDH) presents wide spectrum of deformities, and total hip arthroplasty 

(THA) is an effective operation which not only relieves pain, but also correct the deformities and increase the quality of life. However, this 

procedure requires many pre-operative considerations, and evaluation of these features is truly important for the surgeon to anticipate 

potential complications and predict positive outcomes. But, one of the surgical factors surgeon should consider, which is femoral 

anteversion, is not well characterized, and especially, studies about relation between the femoral anteversion and rotational profile, are 

very few. The purpose of this study is to evaluate the influence of femoral anteversion on lower extremity rotational profile by comparing 

the tibial torsion on both side of the extremity in patients with unilateral DDH, using computed tomography (CT).

Materials and Methods: Thirty-eight patients with unilateral developmental dysplasia of the hip, who underwent preoperative rotational 

profile CT scan in our institution, were evaluated. 3-dimentional rotational profile CT was performed, and femoral anteversion and tibial 

torsion of both side of the extremity were measured. For additional analysis, subjects were divided into two groups according to the 

degree of femoral anteversion.

Results: On individual comparison of the rotational profile, mean femoral anteversion of the affected extremity showed significantly higher 

value (p=0.006). But, there was no significant difference of mean tibial torsion between both extremities. On group analysis, excessive 

femoral anteversion group (group B) showed significantly higher value of tibial torsion and tibial torsion side-to-side difference, compared 

to normal femoral anteversion group (group A) (p=0.000, p=0.011, respectively).

Conclusion: Our study provides some evidence, that patients with DDH could present excessive femoral anteversion, and this could 

influence ipsilateral tibial torsion. And as a results, surgeons must consider the possibility of higher rotational profile (due to higher tibial 

torsion) of the affected extremity in with excessive femoral anteversion, before conducting surgical treatments of DDH.

Acknowledgment: None
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Introduction: Recent interest in ligamentum teres (LT) tears has increased over the advancement in hip arthroscopy. However, the 

contribution of LT to stabilization of the hip joint and the clinical influence of compromised LT are both not well known. This study aimed 

to investigate joint stability and cartilage damage in an experimental rabbit model by surgically inducing complete LT tear.

Materials and Methods: Twenty adult New Zealand rabbits were used in this study. Rabbits were divided into complete LT tear with 

capsulotomy (n=9, group A) and capsulotomy groups (n=10, group B). A unilateral surgery was performed on the left hip. Joint instability 

was assessed by measuring preoperative and postoperative acetabulofemoral (A-F) distance, which was defined as the radiographic 

distance between the centers of the acetabulum and the femoral head in a flexed and externally rotated posture. Rabbits were euthanized 

for assessment of cartilage damage at 24 weeks postoperatively.

Results: The mean postoperative A-F distance of the operated side in the group A (0.64±0.24cm) was larger than that in the group B (0.39

±0.15cm)(p=0.048). The mean postoperative A-F distance was larger in the operated side (0.64±0.24cm) compared to the nonoperated 

side (0.51±0.23cm) in the group A. It also was larger in the operated side (0.39±0.15cm) compared to the nonoperated side (0.35±0.09cm) 

in the group B. However, significant differences in postoperative A-F distance between the operated and the nonoperated side were found 

only in the group A (p=0.047). Articular cartilage damage was found in two rabbits (22.2%) in the group A, all of which were detected at 

the apex of the femoral head.

Conclusion: Rabbits with complete LT tear showed significant instability at the hip joint in flexion and external rotation and articular 

cartilage damage in our rabbit model, supporting potential clinical importance of LT as a hip joint stabilizer.
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Introduction: pigmented villonodular synovitis is synovium-based proliferative disease. It can be diagnosed by simple radiography when it 

is late phase. But early phase, it may be shown nearly normal in simple radiography. And MRI also diagnosis tool for PVNS, but not exactly. 

Nowadays, Arthroscopic exam and synovectomy is most popular to diagnosis and treatment for PVNS. The purpose of this study is to 

evaluate the results of arthroscopic diagnosis & treatment value for pigmented villonodular synovitis (PVNS) of the hip.

Materials and Methods: All nineteen patients with PVNS of the hip underwent arthroscopic treatment between January 2010 and 

December 2016. This cohort of 19 consecutive patients had the diagnosis established by pathological examination, and the medical records 

clinical outcomes and radiographs were reviewed retrospectively. There were 8 male and 11 female patients with a mean age of 33.7 years 

(range, 14 to 56 years) at the time of surgery, and the mean follow-up period was 28.2 months. Patients who do not confirmed PVNS by 

pathologically and received open synovectomy are excluded. We divided the patients in 4 subgroups for evaluate arthroscopic diagnosis 

effect on PVNS. Group A consists of patients who diagnosed r/o PVNS (strongly suspected) by initial radiologic findings, and diagnosed 

by arthroscopic to r/o PVNS. Group B is diagnosed r/o PVNS initially, and diagnosed Synovitis (not PVNS) by arthroscopic exam. Group C 

is diagnosed other synovial disease initially and arthroscopically PVNS. Group D is diagnosed other synovial disease in initially and synovitis 

(not PVNS) in arthroscopic exam. All groups are confirmed PVNS in pathologic result. The clinical outcomes were judged using the visual 

analogue scale for pain (VAS), the modified Harris hip score (MHHS), the Hip Outcome Score-Activity of Daily Living scale (HOS-ADL), Non-

arthritic hip score (NAHS). 

Results: The Number of group A is 11 (58%), Group C is 7 (36%), Group B is 1 (5%) and Group D is 0. Sensitivity of arthroscopy is 94%, 

specificity is 63.6%, positive value is 80.9%. The mean VAS, MHHS, and HOS-ADL of the 17 patients who did not undergo THA improved 

significantly at the last follow-up after surgery (all P = 0.00). Five patients (26.3%) experienced recurrence, 2 of whom (10.5%) underwent 

THA, and all recurrent cases are belong to group A.

Conclusion: Hip arthroscopy is an effective way to early diagnosis. In acute PVNS, Arthroscopy can be early treatment tool then it is 

possible to reduce complications and recurrence.

Acknowledgment: Group C (36%) is hard to find PVNS findings in radiograph, and it can be sorted by ‘early stage of PVNS’. It can be 

diagnosed more exactly and treated by arthroscopy. Group C also has no recurrent rate and improve prognosis.
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Introduction: Open debridement was commonly used in patients with labral tear until arthroscopic surgery of the hip joint was widely 

performed. There are few studies with mid-term or long-term follow-up about open debridement for labral tear. Therefore, we evaluate 

the mid-term results of open debridement for labral tear using anterolateral approach with a mini-incision.

Materials and Methods: The retrospective study was done to evaluate clinical and radiologic mid-term results in 82 patients (100 hips) 

undergoing open debridement for labral tear with anterolateral approach between June 2006 to March 2010. Fifty-five patients (68 hips) 

were included in this study after exclusion criteria were applied. Perioperative outcome scores including the Harris Hip Score (HHS) and 

the Western Ontario and McMaster Universities (WOMAC) Index were used to assess clinical improvement after surgery. Also we also 

evaluated the degree of patient’s satisfaction, rates of revision surgery and conversion to total hip arthroplasty (THA). T−nnis grade on 

plain radiographs was used to assess progression of osteoarthritis.

Results: There were 20 male (24 hips) and 35 female (44 hips) and the average age was 42.9 years (range, 19-67). The mean follow-up 

duration was 7.5 years (range, 2.0-9.9). The HHS improved from 70.2 (range, 46-82) preoperatively to 89.8 (range, 70-100) at the last follow-

up. The WOMAC score also improved from 50.3 (range, 29-82) preoperatively to 12.3 (range, 0-40) at the last follow-up. At last follow-up, 

clinical improvement showed no significant correlation with preoperative T−nnis grade on plain radiographs (P > 0.05). Eight patients (9 hips) 

underwent revision surgery. There was one patient with early chondrolysis and she had total hip arthroplasty conversion surgery.

Conclusion: Open debridement for labral tear using anterolateral approach with a mini-incision shows relatively good clinical outcome with 

average 7.5 years follow-up. Long-term follow-up study should be performed because of the rate revision surgery is not low. 

Acknowledgment: This study was not supported by any grant.
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Introduction: There were many studies from symptom, staging, treatment, and prognosis about calcific tendinitis of shoulder joint, but 
when showing atypical symptoms such as groin pain or lower limb radiating pain other than serious pain in the contiguity. Also, accurate 
diagnosis is relatively difficult due to the frequently mimicking spine disease where treatment and recovery are commonly delayed. 
Therefore, the authors will be reporting about the endoscopic management executed in recalcitrant calcific tendinitis patients that did not 
show good response in conservative treatment among calcific tendinitis around the hip joint area.
Materials and Methods: The calcific tendinitis patients with symptom continued for more than 2 months and cannot control daily life limit 
and control due to this were defined as recalcitrant calcific tendinitis. Non-operative treatment (sono-guided injection) and/or operative 
treatment (hip joint endoscopy) were executed. Overall 16 patients include. The location of calcification was diverse for each patient. There 
were 4 cases for tendinous sling of the gluteus maximus (G.max), 5 cases for G. medi (gluteus medius), 3 cases for rectus femoris direct 
head, 1 case for rectus feoris reflected head, 2 cases for capsule, and 1 case for piriformis. Endoscopic operational removal was performed 
by using the Hana traction table in supine position, and the C-arm image intensifier was used to find the exact location of calcification. 
Generally, the anterior portal, anterolateral portal, and the extra-articular calcification used additional portal for approach. Calcification 
was removed by using curettes, grasper, motorized shaver, and power burr. Outpatient follow-up was executed at interval of 2, 4, and 8 
weeks after surgery and procedure. After, the patients visited as outpatient once every 2 months.
Results: All patients had significant inflammatory reaction around calcification on MRI. The VAS score was 6.75 (6-10) at the time of the 
first visit, but the score improved to 1.125 (0-3) at the last outpatient visit. There were 14 patients at the time of initial evaluation among 
the patients that executed surgery, and 7 patients (87.5%) went through total excision. The most dramatic improvement was observed in 
the G.max (P=0.03). Patients in calcific tendinosis of direct head of rectus femoris group showed 2nd favorable outcome.
Conclusion: The patients had calcific tendinosis of the gluteus maximus and rectus femoris showed most severe symptom and best 
responder to endoscopic management. Calcific tendinitis that occurs around the hip joint can accompany limitation of activity of daily 
living along with serious pain compared to calcific tendinitis in the shoulders. Thus, patients selecting treatment direction should consider 
operative treatment for early improvement of pain or early recovery after going through conservative treatment of certain period.
Acknowledgment: All authors have no conflicts of interst to declare
Keywords: Endoscopic management, hip arthroscopy, calcific tendinosis, hip joint
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Introduction: The recovery of patients primarily implies a physical restoration from illness, but psychological recovery is also important in 
terms of life quality of the patients. Psychological recovery can be divided into cognitive and emotional aspects, and restoring the cognitive 
functions such as attention and memory to the functional recovery is critical. Therefore, the extent to which cognitive impairments after 
operation, rather than natural phenomena of aging, can serve as a determining factor in the patient's psychological recovery.
Materials and Methods: Between April and October in 2016, total hip arthroplasty (THA) had been performed in 50 patients (50 hips) to 
explore the cognitive functional recovery before and after THA. Three patients (3 hips) were excluded because their scores were evaluated 
as extreme values, and 47 patients (47 hips, 21 males and 26 females) were included. The mean age was 70.3 years (range, 60 to 83 
years). Cognitive functions were measured three times using MMSE (mini mental state examination); preoperative measurement as a 
baseline, measurements after 1 week and 3 months after THA. This study was 2 (high/low level of cognitive function) × 2 (male/female) 
× 2 (60/70 ages) between-subject design, and dependent variable was MMSE score. The data were analyzed using repeated measure 
ANOVA with SPSS ver. 23.
Results: The main results of this study were as follows: First, based on the level of cognitive function, there was no statistical significance 
for a group of low cognitive function, but for a group of high cognitive function, the loss of cognitive function was observed after a week 
after THA. In addition, these cognitive impairments were not restored after three months. Second, the overall cognitive function of males 
was higher than that of females. While cognitive impairments to male patients was not observed, female patients showed statistical 
tendency of impaired cognitive function after THA. Finally, in comparison to the cognitive function scores in 60s and 70s patients, the 
cognitive function scores in 60s were higher than those in 70s, and the recovery of the cognitive function was observed only in 60s.
Conclusion: The implication of this study for elderly patients is that it expanded the meaning of the recovery from THA by observing the 
progress of psychological cognitive function in terms of the quality of life.
Acknowledgment: none
Keywords: Total hip arthroplasty, Psychological recovery, Cognitive function 
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Introduction: Postoperative delirium has been known as an important negative predictor for surgical outcomes and mortality after hip 

fracture surgery in elderly patients. The aim of this study is to determine the incidence and predictors of postoperative CAMdefined 

delirium after hemiarthroplasty (HA) in elderly patients with femoral neck fractures.

Materials and Methods: A total of 356 consecutive patients aged >70 years (mean age 79 years old, 82% female) who underwent HA for 

femoral neck fracture, were retrospectively evaluated. Diagnosis of delirium was made by psychiatrist based on patients’ symptoms and 

objective score. They were divided into the two categories (immediate delirium within POD 1 vs delayed delirium after POD 1) and their 

incidence and predictors were evaluated respectively.

Results: Postoperative delirium was occurred in 103 patients (28.9%) during hospitalization. Factors such as advanced age, dementia, 

Parkinsonism, general anesthesia, higher ASA grade, and postoperative intensive care unit (ICU) care were associated with the occurrence 

of delirium by univariate analysis. On multivariate regression analysis, general anesthesia (OR 1.57, 95% CI 1.04- 2.64, p=0.041), dementia 

(OR 2.18, 95% CI 1.13-4.21, p=0.021), Parkinsonism (OR 3.68, 95% CI 1.18-11.48, p=0.025), and higher ASA grade (OR 1.93, 95% CI 1.05-

3.75, p=0.048) were independent predictors of delirium. Of 103 patients with postoperative delirium, immediate delirium occurred in 65 

patients (63.1%), and advanced age (OR 1.47, 95% CI 1.06-2.23, p=0.046) and general anesthesia (OR 2.25, 95% CI 1.17-4.33, p=0.015) 

were the independent predictors. Meanwhile, delayed delirium occurred in 38 patients (36.9%), and Parkinsonism (OR 5.75, 95% CI 1.66-

19.96, p=0.006), ICU care (OR 1.85, 95% CI 1.10-3.56, p=0.044), and higher ASA grade (OR 2.33, 95% CI 1.12-6.07, p=0.046) were 

the independent predictors. Immediate delirium group (75.2%) showed lower 2-year survival rate than delayed delirium group (85.7%) 

compared to the control group (86.9%).

Conclusion: Early postoperative delirium is more likely to develop in elderly patients with previous cognitive dysfunction and severe 

comorbidities. Immediate and delayed delirium in elderly patients aged over 70 years showed different predictors, respectively. Meanwhile, 

immediate delirium may be a risk factor to increase the mortality rate. Therefore, different approaches for the prevention and management 

of each type of delirium in these patients should be demanded, and especially, more cautions should be needed for the occurrence of 

immediate postoperative delirium.

Acknowledgment: there is no fund for our paper
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Introduction: The correct anteversion of the acetabular cup is critical to achieve optimal outcome after total hip arthroplasty. While number 

of method has been described to measure the anteversion in plane anteroposterior and lateral radiograph, it is still controversial which 

method provides best anteversion measurement. While many of the previous studies used CT scan to validate the anteversion measured in 

plane anteroposterior radiograph, this may cause potential bias as the anteversion measured in CT scan reflects true anteversion while the 

anteversion measurement methods in plane radiograph are design to measure the planar anteversion. Thus, in the current study, we tried 

to find the optimal anteversion measurement method free from the previously described bias.

Materials and Methods: : Custom made cup model was developed which enables change in anteversion and inclination. Simple radiograph 

was taken with the cup in 10° to 70° degree of inclination at 10° increments and for each inclination angle, anteversion was corrected 

from 0° to 30° at 5° increments. The radiograph was taken with the beam directed at the center of the cup (mimicking hip centered 

anteroposterior radiograph) and at 9cm medial to the cup (mimicking pelvis anteroposterior radiograph). The measurements were done 

by two orthopaedic surgeons using methods described by 1) Pradhan et al, 2) Lewinak et al, 3) Widmer et al, and 4) Liaw et al. For each 

measurements, the anteversion were compared with the actual anteversion.

Results: Interoverver correlation (kappa value) were high in all measurements ranging 0.988 to 0.998. Regardless of how the radiograph 

was taken, Pradhan method was the most accurate measurement method showing difference of 2.17° ± 1.69° and -2.5° ± 1.93° compare 

to the actual anteversion respectively for hip centered radiograph and pelvis anteroposterior radiograph. The Widmer method showed the 

least accuracy (pelvis AP : -6.75° ± 4.62°, hip centered AP : -14.84° ± 4.36°). However, when the anteversion were measured in the safe 

zone with the inclination in 30° to 50° Liaw’s method in hip centered radiograph showed the highest accuracy (1.63° ± 1.4°).

Conclusion: The study indicates that the Pradhan’s method may provide the most accurate anteversion measurement. However, with the 

hip in 30° to 50° inclination, Liaw’s method measured from hip centred radiograph will provide most accurate anteversion measurement.

Acknowledgment: This study was funded by Chosun Unveristy Hospital Research Fund
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Introduction: The purpose of this study was to compare the radiological and clinical results following the minimally invasive plate 

osteosynthesis (MIPO) with locking compression plate (LCP) in Vancouver B1 periprosthetic femoral fractures to open reduction and 

internal fixation (ORIF)

Materials and Methods: Between 2001 and 2016, we retrospectively evaluated 31 patients with Vancouver B1 periprosthetic femoral 

fractures managed with surgical treatment and could be followed up more than 1 year. The patients were divided to MIPO and ORIF 

groups. MIPO with LCP group was composed of 15 patients (8 female) and average age at the time of surgery was 69.1 years (range 49-

85 years) and ORIF group included 16 patients (8 female) and average age was 62.1 years (range, 32-81 years). The mean duration of 

follow-up was 39.6 months (range, 12-121 months). We compared the operation time, blood loss during the operation, the frequency of 

the postoperative transfusion, union of fracture site and time-to-union and changes in walking ability using Koval walking ability score, 

modified Harris hip score (mHHS) and complications between two groups.

Results: here were no significant differences in demographics including sex, age, body mass index (BMI), followed up periods and so on. 

Operation time was significantly shorter in MIPO group as 104.7 minutes (range, 60-142 minutes) than ORIF group as 170.1 minutes (range, 

120-220)(p<0.001). However, there were no significant differences in blood loss during the operation, frequency of the postoperative 

transfusion. Radiographically confirmed union at the fracture site was achieved in 14 out of 15 cases (93.3%) in MIPO group with an 

average of 5.9 months (range, 2.5-8.5 months). In ORIF group, union at the fracture site was achieved in 14 out of 16 cases (87.5%) with 

an average of 7.9 months (range, 4-24 months) but, there were no significant difference between two groups. There was 1 stem loosening 

case treated with stem revision operation in MIPO group, and were 2 non-unions and 2 fixation failures and 2 infections with 1 infective 

mal-union cases in ORIF group. Change of the walking ability at last follow up was significantly better sustained in MIPO group (p<0.05) 

but there was no significant difference in mHHS (MIPO group - 58.2, ORIF group – 57.2).

Conclusion: The results of MIPO using LCP in Vancouver B1 periprosthetic femoral fractures showed not inferior in fracture healing but 

showed shorter operation time and better aspect in maintaining ambulatory function rather than ORIF. If care is taken regarding the 

stability of femoral implant, MIPO can be a recommended to a treatment option

Acknowledgment: None
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Introduction: The aim of this study was to determine how ultra-short anatomic versus diaphyseal filling fully porous coated uncemented 

femoral stem affects the survival of primary total hip arthroplasties (THAs) in octogenarians.

Materials and Methods: The current study consisted of 52 patients (55 hips) in the ultra-short anatomic uncemented group (mean age, 

85.5±4.3 years) and 61 patients (72 hips) in the diaphyseal filling fully porous coated uncemented group (mean age, 84.1±4.8 years). 

The predominant diagnoses were osteoarthritis followed by osteonecrosis of femoral head in both groups. The average follow-up was 

8.9 years (range, 8 to 10 years) in the ultra-short stem group and 10.3 years (10 to 12 years) in diaphyseal filling fully porous coated 

uncemented stem group.

Results: Preoperative (41 versus 39 points) and postoperative Harris hip scores (85 versus 86 points) were similar (p=0.131 and 0.129, 

respectively). The incidence of thigh pain was 0% (zero of 104 patients) in the ultra-short stem group and 15% (9 of 61 patients) in the 

diaphyseal filling fully porous coated uncemented stem group. Revision rate was 1.8% (1 hip) in the ultra-short stem group and 1.4% (one 

hip) in the diaphyseal filling fully porous coated uncemented stem group. Survivorship of the femoral stem at 10 years revealed 98.2% (95% 

confidence interval, 0.94-1.0) in the ultra-short stem group and 98.6% (95% confidence interval, 0.95-1.0) in the diaphyseal filling fully 

porous coated uncemented stem group at 12 years.

Conclusion: Ultra-short anatomic and diaphyseal filling fully porous coated uncemented stems obtained osseointegration in all hips in  

octogenarians. However, the prevalence of thigh pain and periprosthetic fracture were significantly higher in the patients with a diaphyseal 

filling fully porous coated uncemented stem than in those with an ultra-short anatomic uncemented stem. 

Acknowledgment: None
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Introduction: Osteonecrosis of the femoral head typically affects young patients between the ages of twenty and fifty years. The high 

activity level, poor bone quality and use of steroids in this patient population have been proposed as factors contributing to poor results of 

total hip arthroplasty(THA). However, one major fundamental problem limiting longevity in THA is polyethylene wear, which can lead to 

osteolysis, loosening of components, poor clinical outcomes, and need for revision surgery. In general, younger patients place significantly 

higher demands on total joint replacements, and as a result have less favorable outcomes with traditional polyethylene. This is due to 

two factors ; higher activity level, and the need for the joint to survive for a longer period of time. These factors lead to increased wear, 

and highlight the need for superior materials in order to optimize survivorship. We therefore investigated whether highly cross-linked 

polyethylene liner(HXLPE, Durasul®) would provide good results for this high-risk population with osteonecrosis of the femoral head. In 

addition, we compared the results of patients <55 years with those in patients ≥55 years in a consecutive series.

Materials and Methods: We reviewed the records of 94 patients (116 hips) with osteonecrosis of the femoral head who underwent 

primary THA using Durasul® highly cross-linked PE liner (Zimmer, Warsaw, IN) at our institution from October 2001 to September 2006, 

with a minimum of 10-year follow-up. We retrospectively compared the results in patients < 55 years (Group 1, 61 hips in 48 patients) and 

patients ≥55 years of age and older at the time of surgery (Group 2, 55 hips in 46 patients). Harris hip score, polyethylene wear, osteolysis 

or loosening and complications were evaluated.

Results: At the mean follow-up in years, the postoperative score was similar for patients < 50 (group 1) (average 94.1, range 88 to 98) and 

those ≥50 years of age (group2) (average 93.4, range 77 to 98). The mean rate of linear polyethylene liner wear was 0.036 mm/y (range, 

0.05 to 0.074 mm/y) in group 1, 0.035 mm/y (range, 0.006 to 0.060 mm/y) in group 2. There was no statistical significance between the 

groups (P>0.05). In group 1, no evidence of mechanical loosening or periprosthetic osteolysis of the pelvis or femur, and no components 

had been revised. In group 2, there’s 1 mechanical loosening case. Dislocations were shown 1 case in group 1, 2 cases in group 2.

Conclusion: In summary, HXLPE has become a popular choice of material for liners in THA. It has been shown in previous studies to have 

similar wear rates and complication between young and old patient. We believe that HXLPE has excellent long-term potential, even in 

young patients.

Acknowledgment: None
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Introduction: Ceramic-on-ceramic articulation has the lowest wear with little osteolysis. However, small-sized cup fixation is inevitable, 

which limits options for liner thickness and femoral head implant size. Therefore, the purpose of this study was to evaluate the safety of 

the 4 mm-thick ceramic liner and outcomes of cementless total hip arthroplasty (THA) with use of 44/46 mm metal shells and ceramic-on-

ceramic bearing at a mid to long-term.

Materials and Methods: Between May 2003 and June 2008, 80 patients (86 hips), who had hip osteoarthritis and hypoplastic acetabulum, 

underwent cementless THA with use of 44/46 mm metal shells and alumina ceramic-on-ceramic bearing. Of them, 68 patients (76 hips) 

were followed for an average of 8 years. Ceramic-related complications, the clinical and radiological results, and Kaplan– Meier survivorship 

of these patients were evaluated.

Results: The mean Harris hip score improved to 88 points (range, 49-100) at the time of final follow-up. No ceramic fractures occurred 

during the follow-up. All acetabular and femoral prostheses were bone-ingrown and there was no measurable wear in any hip. Cystic 

osteolysis occurred around the acetabular cup in one patient. Two hips were revised because of periprostheticfractures. The survival rate of 

acetabular cups and that of femoral stems were 100% and 97.4%, respectively.

Conclusion: The thin (4.4 mm) thickness of ceramic liner did not increase the risk of ceramic fracture and did not affect the mid to long 

term results and survival of cementless THA with use 44/46 mm metal cups in our patients. 

Acknowledgment: CHP and YCH equally contributed to this study, and should be considered as co-first authors. 



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

146

 Presentation No. 274  

Title: Short-term Outcomes of Ceramic Coated Metal-on-Metal Large Head Total Hip Arthroplasty

Authors: Se-Won LEE1 , Weon-Yoo KIM1 , Seong-Hyeon PARK1 , Min-Sung KANG1

Presenter: Se-Won LEE Corresponding Author: Weon-Yoo KIM Field: Hip

Affiliation:  1. CATHOLIC UNIV. OF KOREA, DAEJEON ST. MARY'S HOSPITAL { Orthopaedic } 

Introduction: This study aimed to investigate the short-term outcomes of ceramic coated metal-on-metal large head total hip arthroplasty 

(THA) in prospectively selected patients aged 70 to 75 years.

Materials and Methods: Eighteen patients (18 hips) who had ceramic coated metal-on-metal large head THA between June 2014 and 

December 2014 were evaluated. We prospectively selected patients aged 70 to 75 years old for bipolar hemiarthroplasty and older for 

conventional total hip arthroplasty. There were 8 men and 9 women with a mean age of 72.0 years (range, 70 to 75 years) at the time 

of surgery. There were one case of osteoarthritis, 8 cases of femur neck fracture, and 9 cases of intertrochanteric fracture. No patients 

presented with anatomical deformity of hip. Patients were operated on using a modified posterolateral approach via the gap made by 

flap osteotomy of quadratus femoris femoral insertion. For femoral stem type, cemented or noncemented was determined by the surgeon 

during surgery, and cemented stem was used in 5 of 18 cases. All patients underwent clinical and radiological follow-up at 6 weeks, 6 and 

12 months, and every year postoperatively. The mean duration of follow-up was 24.2 months (range, 18 to 34 months).

Results: The average Harris hip score at the final follow-up was 81.0, except one case which finally converted to conventional THA due to 

acetabular cup loosening. Radiographically, mean acetabular cup inclination was 45.8˚(range, 38˚ -56˚ ) and anteversion was 20.1˚ (range, 

11˚ -25˚). All were neutral-positioned stems except 1 which were varus-positioned stems. Four cases showed progressive acetabular 

osteoporotic change through followup period. Limb length discrepancy more than 1 cm was observed in one case of intertrochanteric 

fracture. Two cases of linear femoral fracture occurred intraoperatively. No dislocation occurred in all cases. Three patients complained of 

persistent thigh pain, and five complained of inguinal area pain. One case was a soft tissue infection which required subsequent cement 

bead and debridement, and was cured within postoperative 2 months.

Conclusion: Despite the surgeon’s experience of more than 20 years, ceramic coated metal-on-metal large head total hip arthroplasty 

showed poor results in the short-term two years of follow-up.

Acknowledgment: None
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Introduction: The use of dual mobility cup seems to be a valid option for preventing prosthetic hip dislocation. It remains still controversy 

whether dislocation rate in total hip arthroplasty with mobile-bearing was significantly lower than fixed bearing hip nowadays. The 

objective of this study was to assess the clinical outcomes within perioperative period between mobilebearings (MB) and fixed-bearings (FB) 

in hip arthroplasty in terms of dislocation after control of disturbing variables.

Materials and Methods: 188 patients who underwent total hip arthroplasty with mobile-bearing (n=124) or fixed-bearing (n=64) treated 

for femur neck fractures in five tertiary centers were included. After propensity score matching for age, gender, ASA score, BMD, BMI, 

Charlson comorbidity score index and preoperative Koval’s grade, 40 pairs of each THA-MB and THA-FB including 20 males and 20 

females with mean age of 80.6 years and 79.4 years respectively were identified. The mortality rate, perioperative parameters, dislocation 

rate, surgical and medical complication, Harris Hip Score (HHS) and postoperative ambulatory status of either group were compared 

retrospectively.

Results: There was no significant difference in 1 year-mortality, surgery-related complication, the requirement of ICU care, operation time, 

blood loss, the amount of transfusion and reoperation. The HHS score (p=0.004) and drain volume (p=0.002) were increased in the group 

of THA-MB and the medical complication was observed highly in the group of THA-FB (p=0.013). Moreover, the dislocation rates in both 

the groups were similar with 7 dislocations in case group of THA-FB while 3 in control group of THA-MB (p=0.188).

Conclusion: Although THA-MB group had negative outcomes with respect to some perioperative parameters compared to THA-FB, there 

was no significant difference in the 1 year-mortality and reoperation (p=0.404 and p=0.467, respectively). The dislocation rate of THA-FB 

was comparable to those receiving THA-MB. High values of HHS in THA-MB group were associated with better postoperative ambulatory 

status. On the contrary, the possible reason for low HHS in THA-FB group was that it might result from increasing values with regard to 

medical and surgical complications.
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Introduction: Cross-linked polyethylene (XLPE) has shown reduced wear rate when compared to that of conventional polyethylene, but its 

long-term effect on the incidence of osteolysis remains unclear. Moreover, plain radiographs can underestimate the incidence and extent 

of osteolysis. Therefore, we evaluated the wear rate, incidence and volume of osteolysis using three-dimensional computed tomography 

(3-D CT) after total hip arthroplasty (THA) using first-generation XLPE.

Materials and Methods: Among consecutive 233 primary THAs, 100 hips underwent 3-D CT scan at the minimum follow-up of 10 years 

and were included in this retrospective study. All THAs were performed by single surgeon using acetabular component of identical design, 

28-mm cobalt-chrome femoral head and first-generation XLPE (10 Mrad) articulation. Mean age at index operation was 56.2 years and 

average body mass index was 23.5 kg/m2. Average cup size was 55.4 mm and mean inclination and anteversion angle of cups on CT scan 

were 40.1 and 17.4 degrees, respectively. Average follow-up period was 15.1years (range, 10.0 to 17.2). Wear was measured using digital 

software and osteolysis was strictly defined as a localized area of trabecular loss with a sclerotic margin. Osteoarthritic cyst and age-related 

osteoporosis were excluded comparing preoperative CT scan, magnetic resonance imaging or serial plain radiographs. The incidence, 

location, and volume of osteolysis were also measured.

Results: Mean bedding-in wear rate (<1 year) was 0.085 mm and average annual wear rate was 0.023 ± 0.012 mm/yr. Seven hips (7%) 

demonstrated osteolysis on 3-D CT scan; acetabular osteolysis was measured with an average volume of 3.2 cm3 in zone 1 or 2 in 3 hips 

whereas femoral osteolysis was demonstrated with a mean volume of 0.7 cm3 in zone 1 or 7 in 5 hips. One hip showed both acetabular 

and femoral osteolysis.

Conclusion: THA using first-generation XLPE demonstrated low wear rate as well as low incidence of osteolysis at average follow-up 

of fifteen years. Longer-term studies will be necessary to determine if this XLPE will continue to demonstrate this improved  osteolysis 

characteristics. 

Acknowledgment: This work was supported by Institute for Information & communications Technology Promotion (IITP) grant funded by 

the Korea government (MSIP) (#B0101-14-1081).
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Introduction: Metal-on-metal total hip arthroplasty (MoM THA) have a high failure rate with early cup loosening and pseudotumor 

surrounding soft tissue due to metal ion release, especially in large head. But, MoM THA using 28mm small head has been reported 

favorable. The purpose of this study was to evaluate long term outcomes of cementless primary MoM THA with small head and the 

incidence of osteolysis around implant in CT scan.

Materials and Methods: Among 149 patients with 195 hips who had underwent primary cementless MoM THA with small head, 92 

patients with 114 hips who had been followed for at least 17 years constituted the study cohort. The mean age of patients was 56 years 

(range, 25-67) with 71 men and 43 women. The most common reason for THA was osteonecrosis of the femoral head, and the average 

duration of follow-up was 19.3 years (range, 17-23). Clinical outcomes were assessed by Harris Hip Score(HHS), thigh and groin pain. 

Radiological outcomes were evaluated with simple radiographs regards to periprosthetic osteolysis and cup loosening in the Delee and 

Charnley zones. 103 hips in 83 patients were evaluated with CT scan for assessment of osteolysis.

Results: Mean preoperative Harris hip score of 50.5 (range, 46–67) points had improved to 85.1 (reange, 62–91) points at the final follow-

up. Six patients (six hips) experienced mild groin pain but no one with thigh pain. One patient (1 hip) underwent cup revision because of early 

cup loosening. Cup revision was performed in 9 hips due to osteolysis and cup loosening. Of them, 2 hips underwent cup revision at 20, 23 

years postoperatively due to late cup loosening and osteolysis. There were 2 periprosthetic fracture around proximal femur, which underwent 

femoral stem revision. Soft-tissue lesions (suspicious pseudotumor) were found in 28 THRs (27.2%), including 2 symptomatic lesions. Nine 

osteolysis (7.9%) around cup and 3 osteolysis (2.6%) around stem were found in 114 hips with simple radiograph at latest follow-up. Of 103 

hips evaluated with CT scan, 12 osteolysis (11.7%) around cup and 4 osteolysis (3.9%) around stem could be found more precisely.

Conclusion: MoM THA with small head seems to be a worthy option to continue use due to low rate of cup loosening and osteolysis 

even in CT at long term follow-up. CT scan is helpful in detecting osteolysis which is not easily seen on plain radiographs. Suspicious 

pseudotumor remains still matter of concern and should be in surveillance.
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Introduction: Despite improvements in the mechanical properties of alumina ceramics, the outcome of total hip arthroplasty (THA) with 

the use of a contemporary ceramic bearing in young patients remains a matter of concern. The purpose of this study was to evaluate the 

clinical and radiographic results of THA using Delta-on-Delta ceramic bearing in patients aged < 30 years.

Materials and Methods: From March 2008 to January 2012, 76 consecutive patients (91 hips), who were younger than 30 years, 

underwent cementless THA with the use of a Delta-on-Delta ceramic bearing. In each follow-up, the clinical evaluation including noise and 

radiological evaluations were recorded. The Kaplan-Meier analysis was performed to estimate survival.

Results: Among them, 72 patients (86 THAs) were followed-up for a minimum of 5 years (mean, 70.8 months; range, 60 to 95.9 months). 

There were 44 men (47 hips) and 28 women (39 hips). The average age at the time of the index arthroplasty was 25.9 years (range, 16 to 

30 years) and the mean preoperative Harris Hip Score was 59.4 points (range, 23 to 79 points). Harris hip score improved to 96.3 points 

(range, 64 to 100 points) at the final follow-up evaluation. Eight hips (9.3%) exhibited grinding or squeaking. No hip had aseptic loosening 

and no hip was revised. No osteolysis was detected around any acetabular or femoral components.

Conclusion: Our results suggest that cementless THA with the use of Delta ceramic bearing provides satisfactory results without osteolysis 

or ceramic fracture in patients aged < 30 years at a mid-term follow-up (average of 5.9 years).

Acknowledgment: *Young-Kyun Lee and Ki-Choul Kim equally contributed this work, and should be considered as co-first authors.
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Introduction: The purpose of this study was to investigate the clinical and radiological outcomes of THA using alumina ceramic head on 

delta ceramic liner after a minimum of 10 years of follow-up and to evaluate problems of early delta ceramic liner.

Materials and Methods: Alumina head on delta liner total hip arthroplasty was performed in 97 hips (90 patients) from August 2005 to 

March 2007 at our hospital. One patient died with the prosthesis in situ as the result of an unrelated medical condition within several 

years, and 4 patients were lost to follow-up. The remaining 92 hips (85 patients) were evaluated after a minimum of 10 years of follow-up 

(mean, 10.7 years; range, 10–11.5 years)

Results: The mean HHS improved from preoperative 58.3 points (range, 27-76) to 92.7 points (range, 78–98) on the final follow-up 

(p=0.02). There were excellent in 61 patients, good in 20 patients and fair in 1 patient. The mean range of hip motion at the final follow-

up was flexion 116.9 o, adduction 23.8o, abduction 34.6o, internal rotation 16.3o and external rotation 39.2o. As for the postoperative 

pain, 1 patient complained inguinal pain, and 4 patients complained thigh pain. All the patients complained mild pain, so as not to require 

any analgesics. During the follow-up, 1 hip complained squeaking sound. But the patient did not complain discomforts or pain in daily 

living, so they were observed. At the last follow-up, mean cup inclinations 42.9° (range, 33–55), while the mean cup anteversion were 

13.6° (range, 10–21). There were 3 cases of dislocation of the hip joint. Two hips had no re-dislocation after closed reduction. However, the 

last 1 case required surgical treatment due to re-dislocation. The surgicla finding showed that eccentric rim wear of the acetabular liner in 

the direction of dislocation (10 o’clock) was observed.

Conclusion: Alumina head on delta liner cementless THA using a large femoral head 32–36-mm in diameter demonstrated satisfactory 

clinical and radiological results in the minimum 10 years of follow-up. Eccentric rim wear can occur even in 4th generation ceramic liners 

that are known to have high strength, and this can lead to dislocation, which can in turn increase the possibility of liner fracture.

Acknowledgment: No benefits in any form have been or will be received from a commercial party related directly or indirectly to the 

subject of this study by any of the authors.
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Introduction: The fourth generation Delta ceramic, in which zirconia is incorporated into the alumina matrix, was developed to provide 

improved fracture toughness and wear characteristics. The purpose of this study was to evaluate the minimum 5-year outcomes and 

bearing-specific complications in a single surgeon series of Delta ceramic-on-ceramic total hip arthroplasties (THAs).

Materials and Methods: We retrospectively analysed 667 patients (749 hips) who underwent cementless THAs using Delta ceramic-on-

ceramic bearings by a single surgeon. There were 315 men and 352 women with mean age of 54.3years (range, 16 to 88 years) at the time 

of index surgery. Acetabular and femoral components were cementless in all hips. A 36 mm head was used in 465 hips and a 32 mm head 

was used in 284 hips. The mean duration of follow-up was 6.3 years (range, 5 to 7.8 years).

Results: The mean Harris hip score improved from 48.7 points preoperatively to 91.3 points at the time of final follow-up. All but one 

acetabular components were well-fixed, and all but one femoral components were well-fixed. No radiographic evidence of osteolysis was 

identified at the time of final follow-up. There were 2 (0.3%) ceramic liner fractures and no ceramic head fracture. A total of 48 hips (6.4%) 

exhibited an audible noise (29 clickings and 19 squeakings), but no patient required revision. Other complications included 6 periprosthetic 

femoral fractures, 3 iliopsoastendonitis, 1 dislocation, and 1 deep infection. Kaplan-Meier survivorship with an end point of revision for any 

reason was 97.7% at 6.8 years.

Conclusion: Delta ceramic-on-ceramic THAs had a survivorship of 97.7 % at 6.8-year follow-up without radiographic evidence of osteolysis. 

However, we also found 0.3 % ceramic liner fractures and 6.4% audible noises even after the use of Delta ceramic-on-ceramic bearings.

Acknowledgment: none
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Introduction: Using data from the Korean Hip Registry, we aimed to investigate midterm clinical and radiographic outcomes including the 

prevalence of periprosthetic joint infection (PJI), osteolysis, component loosening or dislocation, and analyze the incidence of bearing-

related complications such as ceramic fracture and noise generation following modern ceramic-on-ceramic (COC) THA using a single 

cementless hip system.

Materials and Methods: 482 patients (602 hips) who received Forte COC or Delta COC bearings for primary THA with a single hip system 

(BENCOX®; Corentec) and had a minimum 5-year follow-up were identified. There were 243 women (50.4%) and 239 men (49.6%) with 

a mean age of 50.6 years (range, 18-83) and mean follow-up of 6.1 years (range, 5-10.2). The Forte group included 248 patients (310 hips) 

with either a 32-mm (223 hips) or 28-mm (87 hips) head and the Delta group included 234 patients (292 hips) with either a 36-mm (249 

hips) or 32-mm (43 hips) head. The groups did not differ with regard to patient demographics.

Results: There was no difference in acetabular component orientation between the two groups. No hip had a PJI or osteolysis and 

all acetabular components were well fixed in both groups. All hips in the Forte group and all but 2 hips in the Delta group had 

osseointegration of the femoral components. There were dislocations in 6 hips (1.9%) for the Forte group and in 1 hip (0.3%) for the 

Delta group (p = 0.124). Nine revisions (1.5%) have been performed over the study period (5 in Forte, 4 in Delta). Fiveyear survivorship 

for all-cause revisions was 98.4% and 98.6%, respectively. There was 1 ceramic fracture in 28-mm short-neck Forte head (0.3%) at 4.5 

years after index THA. Sixteen hips (5%) exhibited clicking and 6 hips (2%) had squeaking in the Forte group, and 16 hips (6%) exhibited 

clicking and 5 hips (2%) had squeaking in the Delta group. Multiple regression analysis revealed that noise generation was not associated 

with any patient or surgical factors. Mean Harris hip score did not differ between groups at last follow-up (p = 0.682).

Conclusion: From the Korean Hip Registry data, cementless THA with use of the modern ceramic bearings showed encouraging results 

with a lower risk of PJI, osteolysis, and component loosening. Particularly, Delta COC THA had no PJI or ceramic fracture, and had a 

reduced risk of dislocation. But, the noise sound still remains a concern.
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Introduction: Total hip arthroplasty (THA) is one of the most successful surgical procedures in the 20th century. However, due to high 
wear rate of conventional polyethylene bearing, bearing surface related reoperation rate was relatively high. Total hip arthroplasty (THA) 
with ceramic-on-ceramic (COC) bearing has shown excellent clinical and radiological results with extremely low wear rate. With low wear 
rate, rate and pattern of reoperation after THA with COC bearing has changed. The aims of this multicenter retrospective study were to 
evaluate the reoperation rate after THA with COC bearing and examine the reason and type of the reoperations.
Materials and Methods: From 1997 to 2016, 3566 THAs were performed with COC bearing at two hospitals. We retrospectively 
reviewed the medical record for reoperation after THA with COC bearing. The reason for reoperation and type of reoperation were 
reviewed. Overall reoperation rate and reoperation rate for different reason were calculated. We examined the reason of reoperation 
with the different period from prior THA to reoperation. The postoperative period was classified as follows: acute postoperative period: 
postoperative 0~3 months, short-term period: postoperative 3~24 months, mid-term period: postoperative 24~60 months, and long term 
period: more than postoperative 60 months. Proportion of bearing related reoperation among overall reoperation was calculated in the 
different postoperative period.
Results: Reoperations were performed in 79 hips, and the overall reoperation rate was 2.22%. Reoperations were performed at mean 
39.6±47.8 months after THA. Overall, dislocation (16 hips) was the leading cause for reoperation followed by ceramic fracture and 
periprosthetic fracture (14 hips). Bearing surface related reoperation (bearing fracture, noise, and mal-seating) rate was 0.5% (18 hips) 
Reoperation rate for osteolysis was 0.05% (2 hips) and there was no reoperation for aseptic loosening. As for reoperation at the different 
postoperative period, in the acute postoperative period, 23 reoperations were performed, and dislocation (11 hips) was the leading cause 
for reoperation followed by wound problem (7 hips). In short-term period, 24 reoperations were performed, and periprosthetic fracture (6 
hips) was the leading cause followed by infection (4 hips). Among 11 reoperations in the mid-term period, periprosthetic fracture (6 hips) 
was the leading cause followed by ceramic fracture (2 hips). Among 21 reoperations in the long-term period, ceramic fracture (9 hips) was 
leading cause for re-operation followed by dislocation (4 hips). The proportion of bearing-related reoperation was gradually increasing.
Conclusion: Reoperation rate after THA with COC bearing was 2.2%, and bearing-related reoperation rate was very low (0.5%). However, 
there was a trend of increasing proportion of bearing-related reoperation among overall reoperation with increasing followup period. 
Further study with long-term follow-up should be necessitated for evaluation of long-term failure rate of the ceramic bearing.
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Introduction: Antibiotic-loaded bone cement (ALBC) is accepted as an effective treatment modality for musculoskeletal tuberculosis. 
However, information about the optimal combinations and concentrations of second-line anti-mycobacterial drugs to mix with the bone 
cement is lacking. To investigate the in vitro (1) drug concentrations and (2) anti-mycobacterial activity of eluate from bone cement loaded 
with streptomycin or augmentin.
Materials and Methods: Six different types of bone cement disc were created by mixing 40 g bonecement with 1 or 2 g streptomycin only, 
0.6 g or 1.2 g augmentin only, or a combination of 1 g streptomycin + 0.6 g augmentin, or 2 g streptomycin + 1.2 g augmentin. Bone discs 
were incubated in PBS for 30 days with renewal of the PBS every day, and on days 1, 4, 7, 14, and 30, (1) the quantity of streptomycin and/or 
augmentin in the eluates and (2) the anti-mycobacterial activity of the eluates against Mycobacterium tuberculosis H37Rv were evaluated.
Results: Streptomycin was detected in the eluates of discs containing 1 and 2 g streptomycin for almost the entire study period, but 
augmentin (quantified as amoxicillin and clavulanic acid) was detected in the eluates of bone discs containing 0.6 g augmentin only until 
day 3 (amoxicillin on day 3 0.29±0.18 mg/mL/day; clavulanic acid on day 1 95.01±46.13 mg/mL/day), and in the eluates of bone discs 
containing 1.2 g augmentin only until day 7 (amoxicillin on day 7 0.04±0.02 mg/mL/day; clavulanic acid on day 7 365.19±39.72 mg/mL/
day). All eluates from bone discs containing streptomycin had effective anti-mycobacterial activity for 30 days, while those from bone discs 
containing augmentin only had effective anti-mycobacterial activity until day 14 (0.6 g augment, 4.58±0.83 mg/mL; 1.2 g augmentin, 6.00 
± 2.24 mg/mL). Eluates from bone discs containing both streptomycin and augmentin maintained effective anti-mycobacterial activity for 
30 days (1.6 g combination on day 30, 0.88±0.34 mg/mL; 3.2 g combination on day 30, 0.58±0.09 mg/mL).
Conclusion: Streptomycin in the form of ALBC had optimal elution characteristics and anti-mycobacterial effects over a period of 30 days, 
whereas augmentin only had desirable elution and anti-mycobacterial characteristics in the early period. The combination of both drugs 
had was effective for 30 days. This research revealed that combinations of streptomycin and augmentin mixed with bone cement are 
effective for 30 days. Further trials to determine various different combinations of drugs are necessary to improve the effectiveness of 
treatments for musculoskeletal tuberculosis.
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Introduction: The objective of this study was to analyze the pedobarographic parameters of gait, the radiographic and clinical outcome of 

the hallux valgus corrected with proximal reverse chevron metatarsal osteotomy and Akin osteotomy.

Materials and Methods: We evaluated 38 patients (46 feet) who underwent proximal reverse chevron metatarsal osteotomy and Akin 

osteotomy for hallux valgus. The patients were followed at least 6 month period (mean 9.5 ± 4.3). The clinical evaluation included the 

preoperative and postoperative AOFAS Hallux Metatarsophalangeal-interphalangeal score, VAS pain score, radiological measurements and 

the pedobarographic parameters of gait. The pedobarographic analysis evaluation was done with the Alfoots foot scan (AFA-50 model, S. 

Korea.) Static and Dynamic plantar pressure were calculated: the first to fifth metatarsal regions, hallux, second and third to fifth toes and 

midfoot.

Results: The average age of the patients were 53.0 (27-73) years old. After the surgical procedure, AOFAS Hallux Metatarsophalang

ealinterphalangeal score improved from 62.8 (28-85) to 89.3 (77-100) (P<0.001) and Pain VAS score decreased from 4.9 (2-8) to 1.1 

(0-4) (P<0.001). Radiologically hallux valgus angle (HVA) was decreased from 31.8° (15.7°-51.2°) to 8.6° (1.2°-18.5°) (P<0.001). The 

intermetatarsal angle (IMA) was decreased from 15.5° (10.3°-20.6°) to 6.2° (1.2°-15.2°) (P<0.001). The sesamoid subluxation was improved 

from 2.1±0.9 to 0.8±0.5 (P<0.001). The pedobarographic static evaluation, after operative osteotomy, showed a reduction in pressure and 

less under the 3-4th metatarsal pressure (123.7±33.1 to 112.5±33.2, P<0.05), hallux (22.3±23.6 to 5.6±9.4, P<0.05) and second to fifth toe 

(12.5±10.9 to 9.4±9.0, P<0.05) , as well as an increase in the first (61.3±29.6 to 86.3±36.0, P<0.0001), second metatarsal pressure (110.9

±31.3 to 122.4±34.2, P<0.05) Furthermore, the dynamic evaluation showed an increase on 1st metatarsal pressure (87.5±31.1 to 103.3±

31.5, P<0.05) and second metatarsal pressure (129.7±22.4 to 141.5±30.6, P<0.05).

Conclusion: Proximal reverse chevron metatarsal osteotomy with Akin osteotomy resulted in significant improved clinical conditions 

and radiographic parameters and reduced the level of pain. The pedobarography evaluation was showed that the static and dynamic 

plantar pressure of metatarsal was differently outcome. However, it could change pressure of metatarsal after Proximal Reverse Chevron 

Metatarsal Osteotomy with Akin Osteotomy in hallux valgus. This study relatively small number of patients and mean fellow-up was short, 

further study with long term fellow-up will be necessary.

Acknowledgment: We are thanks to all authers that participated in this study.
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Introduction: Proximal chevron osteotomy and scarf osteotomy have been widely used for the treatment of moderate to severe hallux 

valgus. Principle mechanism of correction in proximal chevron osteotomy is lateral translation and lateral angulation of the metatarsal 

head, while lateral translation is the main component of correction in scarf osteotomy. Distal metatarsal articular angle(DMAA) tends 

to increase after proximal chevron osteotomy, while it may remain similar after scarf osteotomy. DMAA is known to be an important 

parameter regarding the recurrence of hallux valgus deformity after surgical correction. We hypothesized that DMAA after proximal 

chevron and scarf osteotomy would be different. The aim of this study was to investigate the radiological difference between the proximal 

chevron and scarf osteotomy.

Materials and Methods: We retrospectively reviewed data from 22 patients (30 feet), who had undergone an proximal chevron osteotomy, 

and 25 patients (30 feet) who had a scarf osteotomy during the surgery from December 2009 to December 2016.All operation performed 

by senior author(W.C.Lee). Conventional weight bearing anteroposterior(AP) and lateral(Lat) radiographs of the foot were made for 

evaluation. The radiographic differences between the preoperative and postoperative were analyzed. Preoperative and postoperative 

radiographic measurements including hallux valgus angle(HVA), inter metatarsal angle(IMA), DMAA, position of sesamoid on the 

anteroposterior weight bearing radiograph, talus and first metatarsal angle and Seiberg index

Results: The mean follow up periods was 15months(range,12-34) months. Radiographic parameters are improved in both group. There 

was no significant difference between proximal chevron osteotomy and SCARF osteotomy group in the HVA, IMA, position of sesamoid, 

talus and first metatarsal angle, height of the first metatarsus. There was no statistically significant difference in DMAA before surgery, 

Postoperatively DMAA was statistically significant difference between two groups (P < 0.001). DMAA decreased in the SCARF osteotomy 

and increased in the proximal chevron osteotomy.

Conclusion: Proximal chevron osteotomies and SCARF osteotomies are capable of adequately reducing the HVA, IMA, position of 

sesamoid in patients with moderate to severe hallux valgus. Both proximal chevron and scarf osteotomies achieved satisfactory correction 

of the hallux valgus deformity in early postoperative period, however DMAA decreased significantly more after scarf osteotomy.
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Introduction: The authors modified the conventional technique of scarf osteotomy by shortening the longitudinal cut and named as 

socalled “short scarf osteotomy”. The purpose of this randomized controlled trial was to compare the short scarf osteotomy against the 

conventional scarf osteotomy in terms of its ability to correct the deformity and improve functional scores and patient satisfaction.

Materials and Methods: Total 97 feet in 86 patients were randomized into two treatment groups (44 conventional and 53 short scarf 

osteotomies). The longitudinal cut was approximately 12 mm, and the fixation was achieved by one or two partially threaded, headless 

compression screws in short scarf osteotomies. And, all patients were performed synchronous Akin osteotomy of the first proximal 

phalanx. The hallux valgus angle (HVA), the first intermetatarsal angle (IMA) and American Orthopedic Foot and Ankle Society Hallux 

Metatarsophalangeal-Interphalangeal (AOFAS-HMI) score were analyzed.

Results: At 28 (range 24-37) months follow-up, the HVA decreased from the mean preoperative values of 30.8o to 15.2o in conventional 

group and 32.4o to 14.5o in short group. The first IMA decreased from the mean preoperative values of 15.2o to 7.7o in conventional 

group and 16.1o to 6.4o in short group. The mean IMA correction in the short group was significantly greater than the conventional group 

(9.5o versus 7.6o, p=0.025). Both osteotomies produced comparable AOFAS-HMI scores and satisfaction ratings.

Conclusion: Short scarf osteotomy can be an effective surgical procedure for moderate hallux valgus deformity with the benefit of minimal 

soft tissue dissection while maintaining the stable architecture of the scarf osteotomy.
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Introduction: Metatarsal osteotomies in elderly hallux valgus patients are very difficult to perform due to osteoporosis. Because of inherent 

stability, scarf osteotomy has been used on the forefoot in patient with osteoporosis by some surgeons. The purpose of this study is to find 

if the long scarf osteotomy is useful for the elderly patients with the hallux valgus deformity.

Materials and Methods: From Jan. 2005 to Jul. 2014, 37 cases of 24 patients over 70 years-old received long scarf osteotomy for hallux 

valgus with at least 3 years of follow up were evaluated. BMD was checked preoperatively. The mean age at operation was 73.9 (70-

83) years. The mean follow-up period was 5.1 (4-8.3) years. We tried to make a long scarf cuts to obtain wide and large enough surface 

contact area between the two fragments to enhance stability. The troughing and failure of screw fixation between the two fragments 

were evaluated intraoperatively. We started early weight bearing with a brace one week after operation routinely regardless the results of 

BMD. Additionally, screw loosening and stress fractures were checked postoperatively. We evaluated the effects of osteoporosis on early 

weight bearing.

Results: The average T-score of BMD checked preoperatively was -3.54 (-2.5-4.6). No troughing was observed in any patients. We 

experienced 3 cases (out of 37 cases) of failures of screw fixation in the operation fields and we had to insert one more screw to attain 

stability between two fragments. There was no screw loosening and there were no stress fractures after the early weight bearing.

Conclusion: The long scarf cuts produced the predictable clinical and radiological results in elderly hallux valgus patients.

Acknowledgment: The authors declare that there is no conflict of interests regarding the publication of this report
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Introduction: To identify the cartilage erosion patterns of the first metatarsophalangeal joint of the hallux valgus deformity.

Materials and Methods: We prospectively examined 40 first metatarsophalangeal joints of 28 patients with a mean age of 59.5 years at 

operation. For the existence of cartilage lesions, intraoperative evaluation and quantification of the cartilage erosion pattern of the first 

metatarsal head, sesamoid bone and proximal phalangeal bone was performed. Cartilage erosion pattern of the metatarsal head and the 

two sesamoid bones were divided into 13 zones and locations of chondral lesion were marked. And the chondral lesions were graded 

according to the International Cartilage Repair Society (ICRS). The measurement parameters were hallux valgus angle, first intermetatarsal 

angle, tibial sesamoid position, patient’s age and patient’s body mass index(BMI). The data were analysed for correlation of grade, location. 

size of the chondral lesion and hallux valgus angle, first intermetatarsal angle, tibial sesamoid position, patient’s age and BMI by Spearman’

s correlation test, paired t-test. The level of statistical significance was set at p < 0.05

Results: The mean hallux valgus angle, the mean first intermetatarsal angle and the mean tibial sesamoid position was 34.3° (25 to 55), 

14.4° (9 to 21) and 5.9 (3 to 7) respectively at preoperative radiographs. Chondral lesions were found in 35 feet (87.5%). Only 5 feet (12.5%) 

showed no chondral lesion. Cartilage of proximal phalangeal bone was intact in all. Zone 1, 7, 8, 9, 10 and 11 showed the highest overall 

occurrences corresponding to the dorsal-medial first metatarsal head, plantar metatarsal head crista, and tibial sesamoid respectively. 

Zone 2, 3 and 5 had the lowest overall occurrences, corresponding to the dorsalcentral, dorsal lateral and central first metatarsal head. 

Spearman’s correlation test showed a statistically significant correlation between the grade, size of chondral lesion and patient’s age (p < 

0.05) but not with patient’s BMI ( p >0.05). And the sesamoid position was associated with the degree and size of the cartilage erosion in 

the plantar area.

Conclusion: The frequency of cartilage erosion was relatively high in the dorso-medial, plantar area of the metatarsal head and tibial 

sesamoid bone. And the degree of cartilage erosion was deeper in the plantar area (mean:3.3) than in the dorsomedial area (mean:2.1) 

of metatarsal head. This chondral lesion can be regarded as d degenerative change according to the patient’s age and a change due to 

sesamoid maltracking.
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Introduction: Several different kinds of treatment have been practiced including arthrodesis, interposition arthroplasty and total 

or hemi joint arthroplasty. However, each surgical method showed various complications and less than optimal functional results. 

Impingement between the base the proximal phalanx and the metatarsal head has been regarded as one of the etiologies of the first 

metatarsophalangeal joint. Therefore, we have treated the first MTP arthritis by decompression of the joint with shortening of the first 

metatarsal. We hypothesized that degenerative arthritis could be treated by decompression of the first metatarsophalangeal joint. 

The purpose of this study was to investigate the results of a first metatarsal shortening for end stage degenerative arthritis of the first 

metatarsophalangeal joint.

Materials and Methods: From December 2015 to September 2016, 10 patients (12 feet) who underwent the first metatarsal shortening 

for the first metatarsophalangeal arthritis were evaluated. All operation performed by senior author (W.C.Lee). The following points 

were compared before and after surgery. All subjects underwent weight-bearing anteroposterior and lateral radiographs of the feet at 

one location and with the same equipment. The degree of degenerative arthritis, articular width of the MTP joint, the length of the first 

metatarsal compared to the second metatarsal, the degree of flexion of the first metatarsal joint, and the height of the first metatarsal 

head were compared. Clinical evaluation included foot functional index(FFI), range of motion (ROM) of great toe and 10-point visual 

analog scale(VAS).

Results: The mean follow-up period was 17 months (range 12-22). Average shortening of the metatarsal was 6.39mm after surgery. The 

preoperative degree of degenerative arthritis was 3.5 (range 3-4) and 2.0 (range 2-3) postoperatively. Mean width of the first MTP joint 

space improved from 1.27 mm(range 0.6-1.63 mm) preoperatively to 2.2 mm (range 1.42-2.72) at final follow up. The FFI score was ranged 

from preoperative 94.8 (range 58-157) to postoperative 37.2 (range 15-71), and PVAS score improved 5.1 (range 3-8) to 1.5 (range 1-4).

Conclusion: Decompression of the first metatarsophalangeal joint by shortening the first metatarsal appears to be a viable operative 

option for end stage OA in the first MTP joint. 
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Introduction: It is still unclear whether generalized ligamentous laxity is a risk factor for recurred hallux valgus deformity. This retrospective 

comparative study was performed to evaluate the intermediate-term clinical outcomes after surgical treatment for hallux valgus in patients 

with generalized ligamentous laxity, and to determine the effect on postoperative recurrence of deformity.

Materials and Methods: A total of 198 feet from 169 female patients were treated with a proximal chevron osteotomy for hallux valgus 

with a mean follow-up of 46.3 months. When generalized ligamentous laxity was defined as Beighton score ≥ 5 points, there were 18 

patients (10.7%) in laxity group and 151 patients (89.3%) in non-laxity group. Clinical evaluation consisted of the American Orthopaedic 

Foot and Ankle Society (AOFAS) scores, Foot and Ankle Ability Measure (FAAM), and radiographic measurement of hallux alignment. Risk 

factors associated with postoperative recurrence were evaluated using univariate analysis.

Results: Recurrence rates were 21.7% in the laxity group and 17.1% in non-laxity group (p = 0.218), when defined as hallux valgus angle 

≥ 20°. No significant differences of measurement at final follow-up were found between the 2 groups in terms of AOFAS score, FAAM, 

recurrence rate, hallux valgus angle (HVA), intermetatarsal angle (IMA) and distal metatarsal articular angle (DMAA). Preoperative HVA 

and IMA were found to be predictive factors of recurrence (OR = 6.3, 4.2; P = .001, .018, respectively).

Conclusion: There were no statistical differences in the clinical and radiographic outcomes between hallux valgus with and without 

generalized ligamentous laxity. Generalized ligamentous laxity demonstrated no definitive effects on postoperative recurrence of hallux 

valgus deformity.

Acknowledgment: There are no conflicts of interest to report.
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Introduction: Moderate to severe hallux valgus is conventionally treated by proximal metatarsal osteotomy. Several recent studies have 

shown that the indications for distal metatarsal osteotomy with a distal soft-tissue procedure could be extended to include moderate 

to severe hallux valgus. The purpose of this prospective randomised controlled trial was to compare the outcome of proximal and distal 

Chevron osteotomy in patients undergoing simultaneous bilateral correction of moderate to severe hallux valgus.

Materials and Methods: The original study cohort consisted of 50 female patients (100 feet). Of these, four (8 feet) were excluded for lack 

of adequate follow-up, leaving 46 female patients (92 feet) in the study. The mean age of the patients was 53.8 years (30.1 to 62.1) and 

the mean duration of follow-up 40.2 months (24.1 to 80.5). After randomisation, patients underwent a proximal Chevron osteotomy on 

one foot and a distal Chevron osteotomy on the other.

Results: At follow-up, the American Orthopedic Foot and Ankle Society (AOFAS) hallux metatarsophalangeal interphalangeal (MTP-

IP) score, patient satisfaction, post-operative complications, hallux valgus angle, first-second intermetatarsal angle, and tibial sesamoid 

position were similar in each group. Both procedures gave similar good clinical and radiological outcomes.

Conclusion: This study suggests that distal Chevron osteotomy with a distal soft-tissue procedure is as effective and reliable a means of 

correcting moderate to severe hallux valgus as proximal Chevron osteotomy with a distal soft-tissue procedure.
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Introduction: 내반형 관절염의 보존적 치료로 과상부 절골술의 빈도가 많아지고 있다. 그러나 더러 과상부 절골술 후 실패가 보고 되고 있다. 본 연구에

서는 발목의 내반형 관절염의 방사선적 형태에 따라 생존률분석을 시행하고 위험인자 분석을 통하여 과상부 절골술 실패의 요인을 분석하고자 한다 .

Methods : 본 연구는 2008 년 1 월부터 2013 년 12 월까지 본원에 내원한 varus ankle arthritis 환자 중 과상부 절골술을 시행받고 2 년이상 상(평

균 5.2 년) 추적 관찰이 가능했던 총 129 명의 환자를 대상으로 하였다. Weight bearing Ankle anteroposteior view 상 talus 의 위치와 형태에 따라 

medial translation group(71 례), varus tilt group(18 례), varus tilt and medial translation group(40 례)으로 분류하였다. 세 군에서 수술 전 후 임

상 결과와 방사선 결과를 비교하였다. 최소 2 년의 생존률을 분석하고 비교하였다. 치료실패는 임상증상의 호전이 없거나 악화된 경우(4 case), 본원이

나 타원에서 인공관절술을 시행한 경우(4 case), 관절 고정술을 시행한 경우(3case), 재절골을 시행한 경우(2 case)를 포함하였다. 또한 생존률에 영향

을 미치는 위험인자에 대하여 분석을 시행하였다. 위험인자는 나이, 성별, BMI 및 방사선적 측정지표(MDTA:medial distal talar angle, TTA:tibiotalar 

angle, talar tilt, TCM:talus center migration), 과교정의 정도에 대하여 분석을 시행하였다. 또한 유의한 지표지표들을 대상으로 치료실패와 관련된 유

의수치 분석을 시행하였다.

Results:  각 group 은 평균 talar tilt angle 혹은 평균 TCM 값의 유의한 차이를 보였다. 수술 전후 방사선에서 MDTA 와 TCM 은 모든 군에서 유의하

게 변화하였다. 수술 전후 임상증상은 medial translation group 과 varus tilt and medial translation group 보다, tilt group 에서 임상증상의 호전 

정도가 유의하게 적었다. Kaplan meier 생존분석에서 3 년 생존률 93% 5 년 생존률 92%로 나타났다. talar tilt group 이 가장 많은 치료 실패가 있

었다. 치료 실패의 평균 talar tilt angle 은 12.6 도 였으며 cut-off value 는 8.3 도 였다. 모든 환자군에서 BMI 는 유의한 위험인자로 나타났다. medial 

translation group 에서 유의한 방사선적 위험인자는 없었다. Talar tilt group 에서는 talar tilt angle 이 큰 경우와, MDTA 를 95 도 이상 과교정한 경우

로 나타났다. varus tilt and medial translation group 에서는 talar tilt angle 만이 유의한 위험인자로 나타났다.

Conclusion: 내반형 관절염에서 과상부 절골술은 우수한 5 년 생존률을 보였으나 talar tilt 가 큰 경우 치료 실패와 연관된 경우가 많았다. 위험인자 분석 

결과 생존률을 높이기 위해서 8.3 도 이상의 큰 거골 경사는 과상부 절골술의 적응증이 아니며, 경골 천장의 각도뿐 아니라 경골과 거골의 정렬이 과상부 

절골술의 성공에 중요한 인자가 될 것으로 사료된다.
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Introduction: This study aimed to evaluate the clinical and radiological outcomes of medial compartment ankle osteoarthritis after 

supramalleolar osteotomy (SMO) without BMSP (bone marrow stimulation procedure) and confirm cartilage recovery by second-look 

arthroscopy.

Materials and Methods: We retrospectively reviewed 22 ankles which were followed up for over 1 year after SMO. Visual analog scale (VAS) 

pain scores and the AOFAS ankle-hindfoot scores were used for the functional evaluations. The TAS and TLS angles were measured on 

radiographs, and the ankle osteoarthritis was classified by the Takakura stage.(-> The tibial anterior surface(TAS) angle TAS and tibial lateral 

surface(TLS) angle were measured on radiographs) Among the 22 cases, 21 cases had ankle arthroscopy performed prior to SMO, and 

second-look arthroscopy was performed in 16 cases at postoperative 1 year. Tibio-talar cartilage regeneration was evaluated according to 

the modified Outerbridge classification for the 14 cases that had undergone SMO without BMSP.

Results: The mean VAS and AOFAS scores significantly improved from 6.5 preoperatively to 1.1 postoperatively and from 60.7 

preoperatively to 87.1 postoperatively, respectively (P<0.05). The mean TAS and TLS angles significantly improved from 83.5° and 76.9 

preoperatively to 93.8° and 80.2° postoperatively respectively (P<0.05). All preoperative Takakura stage IIIa cases and IIIb case improved to 

postoperative stage II. At 2nd look arthroscopy, cartilage regeneration of the medial compartment of the tibio-talar joint was observed in 

12 of 14 cases(85%), whereas cartilage deterioration was not observed in any case.

Conclusion: SMO without BMSP for medial ankle osteoarthritis demonstrated cartilage regeneration in the medial tibio-talar joint of most 

cases by second-look arthroscopy, as well as satisfactory clinical and radiological outcomes.
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Introduction: Plantigrade weightbearing is the goal of triple arthrodesis for varus ankle with large talar tilt, because plantigrade 
weightbearing would decrease the talar tilt by even distribution of loading on the ankle joint. Plantigrade weightbearing has been 
determined intraoperatively by simulating the weightbearing condition by pushing up the sole dorsally with the surgeon’s hand. Subjective 
feeling of plantigrade weightbearing depends on the experience of the surgeon and we often have found insufficient correction of varus 
talar tilt in an ankle which we have assessed as satisfactorily corrected intraoperatively. We hypothesized that plantigrade weightbearing 
and improvement of the talar tilt can be predicted by some radiographic parameters. The aim of this study was to investigate whether 
there was any radiographic parameter which could predict the decrease of the talar tilt.
Materials and Methods: From January 2007 to March 2016, 22 ankles of 20 patients who was taken the triple arthrodesis for severe ankle 
osteoarthritis with varus talar tilt were reviewed retrospectively. The medial distal tibial angle(MDTA) of the patients was in the normal range 
(87 ° ~ 91 °) and the varus talar tilt was more than 8 °. The average follow-up period was 19 months and the minimum follow-up period 
was 12 months. We evaluated the radiologic results by measuring talar tilt angle and MDTA on weight-bearing ankle ap radiographs, talo-
1st metatarsal angle, talocalcaneal angle, calcaneal declination angle and talar inclination angle on weight-bearing ankle lateral radiographs, 
talo-1st metatarsal angle on weight-bearing foot ap radiographs and moment arm on hindfoot alignment view at the pre-operation period 
and at the last follow-up. Paired T-Tests were used for the comparisons of measured values between the pre-operation & the last follow-
up. Simple regression analyses were used to identify the factors associated with the talar tilt in the last follow-up radiographs. Multiple 
regression analysis was performed on these factors to determine which factors were the most associated with the talar tilt.
Results: At the final follow-up, the radiologic parameters except talocalcaneal angle on weight-bearing lateral view were statistically 
significantly changed compared with those before sugery. In the simple correlation analysis performed on the last follow-up radiographs, 
Talo-1st metatarsal angle on weight-bearing foot ap radiographs(r square=0.296, p=0.009) and moment arm on hindfoot alignment 
view(r square=0.285, p=0.010) was associated with the talar tilt. As a result of multiple linear regression analysis of these two factors, 
Talo-1st metatarsal angle on weight-bearing foot ap radiographs(B=-0.218, p=0.040) showed greater association with the talar tilt than 
moment arm on hindfoot alignment view(B=0.035, p=0.048)
Conclusion: Plantigrade weightbearing and improvement of the talar tilt can be predicted by some radiographic parameters, and 
anteroposterior talo-1st metatarsal angle showed the highest correlation with the degree of correction of the talar tilt.
Acknowledgment: The authors have no financial conflicts of interest
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Introduction: Mild to moderate valgus ankle osteoarthritis has been treated with ankle joint preservation surgery, such as deltoid reconstruction 
with realignment of valgus hindfoot. In contrast, severe ankle osteoarthritis with large valgus talar tilt has been treated with only ankle joint 
sacrificing surgery, such as total ankle arthroplasty or pantalar fusion. We hypothesized that the severe ankle osteoarthritis with large valgus 
talar tilt can be treated by simultaneous realignment of the forefoot and the hindfoot with triple arthrodesis. The purposes of this study were to 
investigate the early clinical and radiological result of the triple arthrodesis for the severe ankle osteoarthritis with large valgus talar tilt.
Materials and Methods: From January 2014 to January 2016, 8 ankles of 8 patients who had been operated the triple arthrodesis for severe 
ankle osteoarthritis with valgus talar tilt more than 7° were retrospectively reviewed. Surgical technique. A single surgeon performed the 
triple arthrodesis in our clinic. Before the triple arthrodesis, the surgeon corrected the valgus talar tilt with adduction force and temporarily 
fix the corrected tibiotalar joint with Steinmann pin. Then the triple arthrodesis was performed to achieve plantigrade position of the 
foot under the corrected tibiotalar joint. Deltoid ligament reconstruction was not performed. For investigating clinical and radiological 
result of our surgery, preoperative value of clinical parameters, VAS of pain and foot function index, and radiological parameters, talar tilt 
and severity of ankle osteoarthritis, were compared with the last followup values. Preoperative value of talo-first metatatarsal angle on 
plain weight-bearing foot anteroposterior radiograph, Meary angle on plain weight-bearing foot lateral radiograph and moment arm on 
hindfoot alignment view were compared with the last follow-up values.
Results: The average age of patients at the surgery was 63.5 years, mean of follow-up period was 22 months (minimum 16 months). 
The VAS for pain, the foot function index, the talar tilt and the severity of ankle osteoarthritis were significantly improved after the triple 
arthrodesis. After the triple arthrodesis, the talo-first metatarsal angle changed in the direction of forefoot adduction, the Meary angle 
changed in the direction of increasing arch and the Moment arm changed in the direction of hind foot varus. We consulted with patient 
about the necessity of ankle fusion or total ankle arthroplasty as a second stage procedure, however no patient is considering such surgery 
due to satisfactory clinical result.
Conclusion: Severe ankle osteoarthritis with large valgus talar tilt is successfully treated with simultaneous realignment in the direction of 
forefoot adduction and hindfoot varus by triple arthrodesis in this study. The change of foot alignment after the triple arthrodesis of this study 
shifts weight-bearing load medially, which decreases weight-bearing load of the lateral side of ankle joint, then the valgus talar tilt is corrected.
Acknowledgment: None

Keywords: valgus ankle osteoarthritis, valgus talar tilt, triple arthrodesis, joint preservation surgery 



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

157

 Presentation No. 296  

Title: Short-term Results of the Total Ankle Arthroplasty with Zenith™ Total Ankle Prosthesis

Authors: Ki Sun SUNG1 , Hyo Beom LEE1 , Kyung Rae KO1 , Won Young LEE1

Presenter: Hyo Beom LEE Corresponding Author: Ki Sun SUNG Field: foot and Ankle

Affiliation:  1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SAMSUNG MEDICAL CENTER, SUNGKYUNKWAN UNIVERSITY

SCHOOL OF MEDICINE, SEOUL, KOREA { Orthopaedic } 

Introduction: Recently, total ankle arthroplasty is increasingly being performed as an operative treatment for end stage ankle arthritis. 

Currently, three types of prosthesis are used in Korea. However, the clinical results of Zenith™ (Corin, UK) have not been reported yet. 

Therefore, we report a short-term result of total ankle arthroplasty using this prosthesis.

Materials and Methods: 66 cases of total ankle arthroplasty using Zenith™ were performed from May 2014 to May 2017. Of these, 47 

patients (51 cases) who were followed up for more than 6 months were included in this report. The mean age of the patients at the time 

of surgery was 69.3 (49 ~ 85) years old. There were 18 males and 29 females. The mean follow - up period was 18.1 (6 ~ 36) months. 

Preoperative diagnoses were traumatic arthritis in 12, degenerative arthritis in 35 and rheumatoid arthritis in 4 cases. Additionally lateral 

ligament repair in 4, percutaneous Achilles tendon lengthening in 27, double calcaneal osteotomy with cotton procedure for combined 

flatfoot in 1, and medial malleolar shift osteotomy in 1 were done during the index surgery. The clinical results were evaluated by the 

American Orthopedic Foot and Ankle Society (AOFAS) ankle-hindfoot scale. Radiographic analysis and perioperative complications were 

retrospectively reviewed.

Results: The AOFAS score was significantly increased from 48.5 (9 ~ 78) preoperatively to 77.3 (46 ~ 96) at the last follow-up. 

Radiographically, there were 8 cases of periprosthetic radiolucent line including 1 painful aseptic loosening case who underwent a revision 

of tibial implant. Intraoperatively there were 5 cases of medial malleolar fractures for which a 4.5 mm cannulated screw was fixed in 

intramedullary fashion. All of these fractures healed without any consequences in 2 months. One case of full thickness skin necrosis which 

was healed by secondary intention, and one tarsal tunnel syndrome have occurred postoperatively.

Conclusion: The short-term results of total ankle arthroplasty with Zenith™ prosthesis showed a significant clinical improvement with 

1 major revision case (1/51) and some minor complications. It seems to be a comparable result to those of other prostheses. However, 

further investigation with more cases and longer follow-up period is mandatory with this prosthesis.
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Introduction: This study was to assess the accuracy of measuring the tibial and talar components position and to investigate the outlier rate 

of each component and predisposing factors related to component malalignment after total ankle arthroplasty(TAA) using a conventional 

method.

Materials and Methods: One hundred fifty consecutive primary total ankle arthroplasty were performed using the three-component 

HINTEGRA prosthesis for ankle end-stage osteoarthritis. Radiographic analysis for the accuracy of component position in coronal and 

sagittal plane was conducted at postoperative 6 months. Additionally, the accuracy of component position was evaluated according to 

presence of preoperative deformity or joint incongruency

Results: The mean postoperative coronal angles of the tibial and talar components (α and γ) were 91.9° and 91.3°. The mean postoperative 

sagittal angles of the tibial and talar components (β and δ angle) were 84.6° and 91.7°. In the coronal plane, sixteen (10.7%) tibial 

components and fifteen (10.0%) talar components showed outliers greater than 5°. In sagittal plane, fifteen (10.0%) tibial components 

and twenty nine (19.3%) talar components showed outliers greater than 5°. There was no meaningful increase of the outlier rate regarding 

presence of preoperative deformity or joint incongruency.

Conclusion: In conventional method of TAA, the outlier rate of the tibial and talar components was about 10% to 20%, especially, the 

outlier rate of talar component in sagittal plane was up to 20%. Therefore, careful attention should be paid to implant the talar component 

in conventional TAA.
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Introduction: The size of the bone defect is an important factor affecting the success of ankle arthrodesis for infected total ankle arthroplasty 
(TARA) when revision arthroplasty is not considered. A treatment algorithm based on the size of bone defect is needed for successful salvage 
ankle arthrodesis. The aim of this study was to establish a stratagem to overcome tibiotalar gap after implant removal in ankle fusion after 
infected TARA and to report clinical and radiological results of salvage arthrodesis of infected TARA using autogenous strut fibular bone.
Methods: This is a retrospective case series including twelve patients treated for deep infection after TARA from June 2010 to July 2013, with a 
minimum of 2-year follow-up after fusion. Salvage arthrodesis was performed at an average of 18 months (range, 8-32.8 months) after primary 
TARA using our own stratagem to overcome tibiotalar gap after implant removal. The tibiotalar gap was measured during revision surgery, 
based on which, patients were divided into three groups. Preoperative and postoperative clinical and radiological results were compared.
Results: Mean tibiotalar gap after TARA implant removal was 21.7 mm. Autogenous distal fibular bone was used as a strut graft in 
eleven patients who had large tibiotalar defects. In nine patients, one-stage arthrodesis was performed, and twostaged arthrodesis with 
antibiotic-loaded cement spacer insertion was performed in three patients. Based on clinical and radiological evidence, each patient had 
solid union. The mean time to union was 15.6 weeks (range, 13-23 weeks). There was less discrepancy of limb length compared with 
contralateral lower limb in ankle standing AP view (mean, 3.2±1 mm). The AOFAS and VAS scores improved significantly in all patients.
Conclusion: Only one case had a tibiotalar gap less than 18 mm after implant removal. In most cases of infected TAA, ipsilateral 
autogenous fibular structural bone graft may be a solution for overcoming large bone defects (type B and C bone defect grades) after 
implant removal in salvage ankle fusion.
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Introduction: Tibiotalocalcaneal arthrodesis has been used as a treatment option for severe ankle and subtalar arthritis, avascular necrosis 
of the talus, Charcot arthropathy, failure of previous ankle arthrodesis, and failure of total ankle arthroplasty. The purpose of this study is 
to investigate the radiololgical and clinical outcomes of tibiotalocacalcaneal arthrodesis using retrograde intramedullary nailing in patients 
with severe ankle and hindfoot deformities.
Materials and Methods: Tibiotalocalcaneal arthrodesis using retrograde intramedullary nails were performed for correction of severe 
deformities, treatment of advanced arthritis, fixation of acute refractory fractures, and stabilization of avascular necrosis of talus and/
or Charcot arthropathy expected to insufficient fixation. A total 22 patients(11 patients with severe ankle alignment deformities ≥ 10° 
and other 11 with neutral alignment) underwent tibiotalocalcaneal arthrodesis with retrograde intramedullary nails. The mean follow-
up was 28.4 (11–63) months with average age was 57.4 (22–82) years. Radiological outcomes included the deformity correction and 
union status, and clinical outcomes were evaluated using visual analogue scale(VAS) for pain and the American Orthopaedic Foot & Ankle 
Society(AOFAS) Ankle/Hindfoot Score. Postoperative complications were analyzed as well.
Results: There were 5 patients with severe ankle and hindfoot deformities, 10 patients with advanced ankle and subtalar arthritis, 2 
patients with acute refractory fractures, and 5 patients with avascular necrosis of talus and/or Charcot arthropathy. In each cases, the 
mean ankle alignments were improved, rising from 18.8°, 16.2°, 2.2° and 14.6° preoperatively to 2.2°, 1.5°, 0.6°, 1.8°, postoperatively. 
The total ankle alignments were corrected from 12.4°(1.2-34.1) preoperatively to 1.55°(0.4-4.3) postoperatively(P<.001) on average. 
The mean magnitude of correction was 11.5°(-2.1-34.7). 11 patients(50%) showed severe ankle alignment deformities exceeding 10°
(mean 22.5°,10.2-34.1), preoperatively and had good ankle alignment with the mean 1.7°(0.4-4.3), postoperatively(P<0.001). Radiological 
union was achieved in 21 patients(95%) at an average of 5.6 months(3-10). Clinical outcomes showed a reduction in mean VAS score 
from 7.6(6-9) to 2.9(2-4)(P<.001), an increase in mean AOFAS Ankle/Hindfoot Scores from 36.0(18-60) to 69.6(56-80)(P<.001). There 
were 1 nonunion(1 subtalar joint) and 1 tibial stress fracture. No significant differences were found between the patients with deformity 
exceeding 10° and the neutral group regarding the postoperative ankle alignment(P=0.223). There were no statistical differences in time 
to bone union, postoperative VAS scores and AOFAS scores between the two groups(P=.279, P=0.346, p=0.076, respectively).
Conclusion: Tibiotalocalcaneal arthrodesis using retrograde intramedullary nailing can be acceptable technique for severe ankle and 
hindfoot deformities, advanced ankle and subtalar arthritis, acute refractory fractures, and avascular necrosis of talus and/or Charcot 
arthropathy. Also, tibiotalocalcaneal arthrodesis using retrograde intramedullary nailing is considered as an effective treatment option 
especially in patients with severe ankle and hindfoot deformities, because it achived satisfactory deformity correction and offered 
acceptable clinical outcomes comparable with that of patients with neutral alignment.
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Introduction: Generalized joint laxity (GJL) has been considered a risk factor for late failure of ligament reconstruction in the knee; 

however, it is not known whether GJL is the cause of recurrent instability after the modified Brostro¨m procedure for chronic lateral ankle 

instability.

Materials and Methods: A total of 100 patients (100 ankles) who underwent the modified Brostro¨m procedure were divided into 2 

groups, with or without GJL, according to the Beighton criteria. Age and body mass index were matched between the 2 groups. The mean 

follow-up duration was 43.3 months in the laxity group (44 ankles; Beighton score >4) and 42.9 months in the nonlaxity group (56 ankles).

Results: The mean preoperative Karlsson and American Orthopaedic Foot and Ankle Society (AOFAS) scores were a respective 53.2 and 

60.9 in the laxity group and 53.9 and 62.6 in the nonlaxity group, and these scores improved to 87.4 and 89.5, respectively, in the laxity 

group and to 94.1 and 94.8, respectively, in the nonlaxity group at final follow-up. The mean preoperative talar tilt angle and anterior talar 

translation were a respective 12.5 degrees and 8.8 mm in the laxity group and 10.8 degrees and 8.5 mm in the nonlaxity group, and these 

values improved to 7.3 degrees and 6.0 mm, respectively, in the laxity group and to 5.2 degrees and 5.0 mm, respectively, in the nonlaxity 

group at final follow-up. Failure rates were 11.4% (5 patients) in the laxity group and 1.8% (1 patient) in the nonlaxity group. Significant 

differences were found between the 2 groups in terms of the Karlsson score, AOFAS score, talar tilt angle, anterior talar translation, and 

failure rate at final follow-up (P<0.05).

Conclusion: Patients with GJL showed inferior outcomes and a higher failure rate compared with patients without GJL. Therefore, GJL 

appears to be a risk factor associated with recurrent instability after the modified Brostro¨m procedure.
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Introduction: The initiation of weightbearing is the focus of postoperative treatment after modified brostrom procedure for chronic 

ankle lateral instability. There were a few of studies that has good clinical outcomes on early weightbearing after modified brostrom 

procedure for chronic ankle lateral instability. But no comparative clinical study has been performed on early and delayed weightbearing 

after modified brostrom procedure for chronic ankle lateral instability. The aim of this prospective study was to compare the clinical and 

radiologic results of early and delayed weightbearing after modified brostrom procedure for chronic ankle lateral instability.

Materials and Methods: One hundred and fifty-five ankles in 155 patients that had been treated by modified Brostrom procedure and 

The mean follow-up period was 2 years. Ankles were allocated to either an early weightbearing (EWB) group (78 ankles) or a delayed 

weightbearing (DWB) group (77 ankles) postoperatively, patients in the EWB group was allowed early weightbearing at 2 weeks 

after wearing AFO(ankle foot orthosis), but the DWB group maintained non-weightbearing for 4 weeks and after then allowed the 

weightbearing. The American Orthopaedic Foot and Ankle Society (AOFAS), Karlsson scores were used to evaluate clinical outcomes. The 

ankle stress radiographs(Anterior drawer stress view, Varus stress view) were used to evaluate radiographic outcomes

Results: Mean Karlsson scores were 56.2 points in the EWB group and 59.1 points in the DWB group preoperatively, and these improved 

to 9 .̀1 and 95.6 points postoperatively. Mean AOFAS ankle-hindfoot scores were 65.5 points in the EWB group and 70.2 points in the 

DWB group preoperatively, and these improved to 96.4 and 97.1 points postoperatively. Anterior translation(mm) & Tilting angle of the 

talus in stress radiographs were 9.2mm, 12.2° in the EWB group and 9.4mm, 12.5° in the DWB group preoperatively, and these improved 

to 6.7mm, 6.3° and 7.0mm, 6.4° postoperatively. Significant differences were not found between the two groups in clinical & radiographic 

outcomes

Conclusion: Two postoperative treatments differing by weightbearing status after modified Brostrom procedure for chronic lateral 

ankle instability showed good clinical results and similar outcomes in clinical and radiological outcomes. The study shows that early 

weightbearing postoperative regimens can be recommended for patients treated by modified Brostrom procedure for chronic ankle lateral 

instability
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Introduction: To compare radiologic and clinical results between Modified Brostrom procedure and Augmentation using suture tape for 

chronic ankle instability.

Materials and Methods: Between 2011, Jan and 2015, Jun, 104 case of chronic ankle instability were reviewed retrospectively. They were 

grouped by patients who got operation using InternalBrace (56)(Arthrex) and those who got modified Brostrom procedure (48). Various 

clinical and radiologic indices were measured : for clinical assessment, VAS, Hamilton scale, Olarud and Molander scale, AOFAS score and 

FAOS ; for radiological assessment, anterior talar translation and talar tilting angle, were measured. Postoperative results between two 

groups and comparision between affected side and non-affected side was done.

Results: In all patients in two groups, clinical scores showed statistically sigsignificant differences between preoperative and preoperative 

period. When comparing postoperative results between two groups, there was no statistically significant difference. In radiologic results, 

anterior talar translation and talar tilting angle showed statistically significant difference between preoperative and postoperative period. 

Also, there was no statistical difference between two procedure when comparing postoperative results. There was no statically significant 

difference between affected and non-affected side, in both clinical and radiological results.

Conclusion: There was no statistically significant difference between Augmentation using non absorbable suture tape and Modified 

Brostrom procedure in both clinical radiological results.
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Introduction: Recurrent instability after previous anatomic ankle ligament repair has been known to be a poor prognostic factor for revision 

modified Broström procedure, and ligament reconstruction procedures using an allograft or autograft tendon have commonly been 

recommended. This prospective study was performed to evaluate the intermediate-term outcomes after revision anatomic ankle ligament 

repair augmented with suture-tape for failed modified Broström procedures.

Materials and Methods: Twenty-four patients with failed Broström procedures consecutively underwent revision procedures for recurrent 

ankle instability. Of these patients, 18 patients who were eligible and followed for more than 2 years were analysed. The clinical evaluation 

consisted of the Foot and Ankle Outcome Score(FAOS), Foot and Ankle Ability Measure(FAAM) score. Stress radiographs were used to 

evaluate radiologically the changes of mechanical ankle stability.

Results: FAOS and FAAM scores significantly improved from preoperative averages of 53.6 and 45.6 points to 87.5 and 85.1 points at final 

follow-up, respectively (p < 0.001). Talar tilt angle and anterior talar translation significantly improved from preoperative averages of 15.1° 

and 12.4 mm to 2.8° and 4.1 mm at final follow-up, respectively (p < 0.001). Side to side comparison in stress radiographs at final follow-

up showed no significant difference (p > 0.05). One patient (4.2%) underwent the ligament reconstruction using allograft tendon for 

failed revision.

Conclusion: The revision modified Broström procedure augmented with suture-tape is an effective treatment method for recurrent ankle 

instability in patients with prior failed modified Broström procedure. This combined procedure can provide reliable stability and satisfactory 

clinical outcomes through supplementation of the anatomic repair of attenuated ligaments using suture-tape.
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Introduction: Neurectomy is a standard treatment of interdigital nerve neuroma after failure of conservative treatment. Recently, 

decompression with relocation has been proposed as a safe and effective alternative method providing good results. However, there 

remains little evidence supporting one technique over the other. The purpose of this study was to compare functional outcomes and 

complications of neurectomy versus dorsal transpostition.

Materials and Methods: Retrospective chart review along with prospectively collected data of 62 consecutive patients (70 feet / 77 

neuromas) who were diagnosed with interdigital neuroma of the foot and underwent neurectomy (44 patients/ 50 feet / 55 neuromas) 

and dorsal transposition (18 patients / 20 feet / 22 neuromas) between 2012 and 2017. The minimum follow-up to be included in the 

study was 6 months for both techniques. The primary outcomes were Foot Function Index (FFI); pain, disability, activity limitation, and 

total score, SF-36, The primary outcomes were Foot Function Index (FFI); pain, disability, activity limitation, and total score, Short Form-

36 (SF- 36: physical and mental component scores); and visual analog scale (VAS). Secondary outcomes included operative time and 

complications. Pre- and postoperative FFI and pain (VAS) scores were obtained and compared using a paired t test. An independent t test 

was used to assess the functional outcomes and operative time between the 2 groups, and a chi-square test was used to compare the 

complications between the 2 techniques.

Results: Both groups demonstrated significant improvement of postoperative functional outcomes (FFI, SF-36, and VAS; P < .001, all) 

compared to the preoperative period. Dorsal transposition demonstrated significant improvement of pain compared to neurectomy as 

measured with VAS (P = .002); There was no significant difference of operative time between 2 procedures (P = .25). The rest of the 

functional outcomes measured were comparable between the 2 techniques. Complications in both neurectomy and dorsal translation 

were persistent pain (19.5% vs 0.5%, P = .03), revision rate (4.0% vs 0.0%, P = .02), and painful scar (15.1% vs 5.0%, P = .04).

Conclusion: From this study, both neurectomy and dorsal transposition demonstrated significant improvement in terms of functional assessments 

measured with the VAS, FFI, and SF-36 in patients with interdigital neuroma. There was no significant difference of operative duration between 

2 procedures. Dorsal translation technique offered superior pain relief with fewer complications to the neurectomy technique. We suggest dorsal 

transposition might be an effective and simple technique as an alternative to neurectomy for the treatment of interdigital neuroma.

Acknowledgment: Thanks for my corresponding aurthor and other co-authors.
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Introduction: We had several measurements for correction of hallux valgus deformity. Intermetatarsal angle and hallux valgus angle 

were most important measurement in terms of hallux valgus(HV) correction and post operative recurrece. Normalization of sesamoid-1st 

metatarsal complex also suggeted as one of causative factor of reccurence, recently. We tried to correct the coronal rotation of the 1st 

metatarsal using a supination proximal chevron metatarsal ostetomy(S-PCMO). However, we could not expect that how much correction 

of coronal rotation with this ostetomy. The purpose of this study was to determine the degree of correction after S-PCMO using 3D model.

Materials and Methods: A 3D foot model was obtained from moderate to severe grade woman HV patient. We made the axis of 1st 

metatarsal head from lateral and medial articular point in middle plane of 1st metatarsal. PCMO was performed virtually. Distal transverse 

displacement 1mm, 2mm, 3mm was applied on transverse plane, respectively. 8, 10, 12, 14, 16 degree rotation of distal fragement was 

applied while making contact of supeior osteotomy border with each fragment, respectively. We checked the amount of degree of coronal 

correction and downward of 1st metatarsal head axis from ground axis.

Results: When rotation 8, 10, 14, 16 degree applied with 1 mm displacement, the supination occured 3.62, 4.49, 5.39, 6.29, 7.19 degree, 

respectively. When rotation 8, 10, 14, 16 degree applied with 2 mm displacement, the supination occured 3.61, 4.52, 5.39, 6.34, 7.19 

degree, respectively. When rotation 8, 10, 14, 16 degree applied with 3 mm displacement, the supination occured 3.66, 4.52, 5.41, 6.31, 

7.21 degree, respectively. When rotation 8, 10, 14, 16 degree applied with 1 mm displacement, the downward movement occured 1.51, 

1.78, 2.03, 2.25, 2.44 mm, respectively. When rotation 8, 10, 14, 16 degree applied with 2 mm displacement, the downward movement 

occured 1.62, 1.88, 2.11, 2.31, 2.49 mm, respectively. When rotation 8, 10, 14, 16 degree applied with 3 mm displacement, the downward 

movement occured 1.51, 1.78, 2.03, 2.25, 2.44 mm, respectively.

Conclusion: S-PCMO can correct a maximum 7.2 degree pronation deformity of 1st metatarsal and make 2.4 mm downword movement in 

moderate to severe HV.

Acknowledgment: Jeil medical corporation helps us as 3D modeling and operation.
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Introduction: In ankle osteoarthritis with anterior subluxation of the talus, anterior area of the ankle shows more narrowing joint space than 
posterior aspect on weight-bearing lateral radiograph. However, the weight-bearing anteroposterior radiograph often shows less severe 
joint space narrowing than the narrowest part on the lateral radiograph. The purposes of this study were to confirm whether anterior area 
of the ankle showed most severe ankle osteoarthritis by using coronal images of weightbearing CT and to investigate which area of the 
ankle was shown on plain weight-bearing ankle anteroposterior radiograph, in ankle osteoarthritis with anterior subluxation of the talus.
Materials and Methods: We retrospectively evaluated patients who underwent surgery for ankle osteoarthritis in our clinic from January, 
2017 to May, 2017. All patients underwent weight-bearing CT and plain weight bearing ankle radiographs for preoperative evaluation. 
We included patients who showed ankle osteoarthritis with anterior subluxation of the talus in wight-bearing lateral radiograph. We 
determined anterior, posterior and middle coronal images that included anterior margin of the distal tibial plafond, posterior margin of 
the talar dome and midpoint between the anterior margin and the posterior margin, respectively. Radiographic parameters, talar tilt, 
medial width of superior clear space(SCS), lateral width of SCS, width of medial clear space and obliteration ratio were measured on plain 
weight-bearing anteroposterior radiograph, and the three coronal images of weight-bearing CT. The obliteration ratio was obtained by 
obliteration-width / talus-width * 100. The radiographic parameters of the anterior coronal image were compared with those of the 
middle and the posterior coronal image in this study. The intraclass coefficient was used to investigate which of the three coronal images 
showed best match with radiographic parameters on the plain weight-bearing anteroposterior radiograph.
Results: Seventy-one ankles from 71 patients were included in this study. The average age of patients in this study was 62.6 years (range: 
19-82). The talar tilt on the anterior coronal image was significantly lower than that on the middle and posterior coronal images. The lateral 
width of SCS and the width of medial clear space of the anterior coronal image was significantly narrower than those of the middle and 
the posterior coronal image. The obliteration ratio of the anterior coronal image was significantly higher than that of the middle and the 
posterior coronal images. The intraclass coefficients indicated that the radiographic parameters on plain weight-bearing anteroposterior 
radiograph was most reliable with those on the middle coronal image among the three coronal images.
Conclusion: This study proves that anterior area of ankle showed the most severe osteoarthritis and plain weight-bearing 
anteroposteriorradiograph of the ankle shows the joint space narrowing of the middle portion of the ankle in sagittal plane, when 
ankleosteoarthritis has anterior subluxation of the talus.
Acknowledgment: None
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Introduction: Recent studies have reported promising clinical results following osteochondral autograft transplantation (OAT) for the 
treatment of large osteochondral lesions of the talus (OLT). However, no study has yet compared clinical outcomes between primary versus 
secondary OAT for large OLT. To compare clinical outcomes among patients with large OLT who receive primary OAT versus those who 
receive secondary OAT following failure of marrow stimulation and to identify factors associated with clinical failure.
Materials and Methods: From 2005 to 2014, 46 patients with large OLT (≥150 mm2) underwent OAT: 18 underwent OAT as initial 
surgicalmanagement (primary OAT group) and 28 patients underwent secondary OAT after failure of previous arthroscopic marrow 
stimulation (secondary OAT group). In both groups, OAT procedures included arthroscopic inspection and debridement of concomitant 
soft tissue pathologies. Clinical outcomes were assessed using pain visual analog scale (VAS); American Orthopaedic Foot & Ankle Society 
(AOFAS) Scores; Foot and Ankle Outcome Scores (FAOS); and re-operation rates. Factors associated with clinical failures were evaluated 
using bivariate and logistic regression analyses. Survival outcomes were compared using Kaplan-Meier analysis.
Results: Mean follow-up time was 6.0 years (range: 2.0–10.8). Mean lesion size was 194.9 mm2 (range 151.7–296.3). There were no 
significant differences between groups in patient demographics or preoperative findings. Postoperative VAS, AOFAS score, FAOS, and 
re-operation rates were not significantly different at last follow-up. Prior marrow stimulation was not significantly associated with clinical 
failure on bivariate analysis. Lesion size greater than 225 mm2 on preoperative MRI was significantly associated with clinical failure. Logistic 
regression identified preoperative AOFAS score as a significant predictor of clinical failure. Survival probabilities from Kaplan-Meier plots 
were not significantly different between the primary and secondary OAT groups (P = 0.947).
Conclusion: Clinical outcomes for large OLT treated with secondary OAT following failed marrow stimulation were found to be comparable 
those treated with primary OAT. These results suggest that large, symptomatic OLT can be initially treated with marrow stimulation or 
primary OAT, with comparable outcomes following secondary OAT if marrow stimulation does not achieve adequate clinical results.
Acknowledgment: The authors have declared that no conflict of interest exists.
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Introduction: The arthroscopic modified Broström operation (MBO) has been developed and frequently used to treat chronic lateral ankle 

instability (CLAI). But there was no report about comparison of clinical outcomes between patients with generalized ligamentous laxity 

(laxity) and without generalized ligamentous laxity (no laxity). The purpose of this study is to compare the clinical outcomes of two groups 

in chronic lateral ankle instability.

Materials and Methods: From January 2013 to November 2015, Arthroscopic MBO was performed in 99 patients for CLAI. Patients were 

divided into 2 groups: laxity group (24 ankles) and no laxity group (75 ankles). Evaluation was performed preoperatively and at a final 

follow-up a minimum of 12 months postoperatively using the American Orthopedic Foot and Ankle Society (AOFAS) hindfoot ankle score, 

pain Visual Analogue Scale (VAS) (0~100), and talar tilt angle.

Results: In terms of radiological outcomes, in laxity group, preoperative talar tilt angle was 12.4 ± 5.3 degrees and last follow up (12 

months) talar tilt angle was 4.4 ±3.3 degrees, in no laxity group, preoperative talar tilt angle was 8.0 ± 4.2 degrees and last follow up 

(12 months) talar tilt angle was 3.9 ± 3.5 degree. The variation from preoperative to 12 months postoperatively follow up talar tilt angle 

showed significant greater value in laxity group (-6.9 ± 5.2) than in no laxity group (-4.2 ± 4.2) (p=0.03). In terms of clinical outcome, last 

follow up AOFAS and VAS in all groups were improved than preoperative AOFAS and VAS (27.5 ± 23.7, 24.1 ± 18.4, respectively). But 

preoperative-last follow up differences were not found between two groups (P=0.52)

Conclusion: All groups achieved successful clinical and radiological last follow up outcomes even though there was difference outcome 

variation in talar tilt. Arthroscopic MBO should be considered as a reasonable method in patients who have chronic lateral ankle instability 

regardless of generalized ligamentous laxity.

Acknowledgment: Level of Clinical Evidence 4
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Introduction: Controversy exists concerning the need for operative repair of the deltoid ligament during management of acute ankle 

fractures. The purpose of this study was to analyze the radiologic and clinical outcomes after repair of acute deltoid ligament rupture in 

ankle fractures with medial space widening without syndesmosis fixation.

Materials and Methods: Between January 2012 and November 2016, 19 deltoid ligament ruptures associated with supination - external 

rotation type IV ankle fractures were repaired. All of the patients had a Weber type B fibular fracture fixed by plate and screws and 

syndesmosis were not fixed. Preoperatively, axial CT scan images were judged for incongruence of syndesmosis by measuring the distance 

between the fibula and the anterior and posterior facets of the incisura. Differences between the anterior and posterior measurements of 

more than 2mm were considered incongruous. Postoperatively, medial clear space, American Orthopedic Foot and Ankle Society ankle-

hind foot scores (AOFAS), visual analog scores (VAS), foot and ankle outcome scores (FAOS) were used for the outcome measurements.

Results: The average age of the patients was 36.76 years (range, 15-72). The number of patients with a posterior malleolar fracture was 

11, but posterior malleolar fixation was not done. There were no complications associated with operations. Preoperatively, the mean 

differences between the anterior and posterior measurements on axial CT scan 2.96 (range, 0.56- 5.64). The mean medial clear space 

were 7.49 (range 4.03 -11.30) preoperative and 2.89 (1.72-4.58) at immediatepostoperative and 2.52 (1.43-4.06) at last x-ray follow up. 

Significant difference was found between preoperative and immediate-postoperative measurements (p<0.05). X-rays were followed up 

for a minimum of 3 (range 3-44) months, with an average follow-up period of 10.3 months. The mean AOFAS was 94.30 (range 75-100). 

The mean VAS was 1.23(range 0-3). The mean Symptom scale of FAOS was 94.69 (range 79-100). The mean Pain scale of FAOS was 87.76 

(range 61-100). The mean Activity scale of FAOS was 97.38 (range 83-100). The mean Sports scale of FAOS was 91.92 (range 65-100). The 

mean QOL scale of FAOS was 93.38 (75-100). Clinical scoring was followed up for a minimum of 6 (range 6-60) months, with an average 

follow-up period of 29.78 months.

Conclusion: Deltoid ligament rupture can be repaired in patients with widening of medial clear space after fracture fixation. Anatomic 

reduction of mortise with restoration of medial clear space can achieve favorable radiologic and clinical outcomes.

Acknowledgment: None

Keywords: deltoid ligament, medial clear space, ankle fracture, syndesmosis



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

164

 Presentation No. 310  

Title: Effectiveness of arthroscopically assisted surgery for ankle fractures: a meta-analysis

Authors: Seungyeol LEE1 , Moonseok PARK2 , Kihyuck SUNG2 , Hyun CHOI2 , Sangyeop SHIN2 , Sungjin KIM2 , Sangho CHUN2 , Seungbum 

KOO3 , Kyoungmin LEE2

Presenter: Sangho CHUN Corresponding Author: Kyoungmin LEE Field: foot and Ankle

Affiliation:  1. EWHA WOMANS UNIVERSITY MOKDONG HOSPITAL { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY BUNDANG 

HOSPITAL { Orthopaedic } , 3. CHUNGANG UNIVERSITY { Others (Mechanical engineering) } 

Introduction: This meta-analysis was performed to determine whether the arthroscopically assisted open reduction and internal fixation 

(ORIF) for ankle fractures is more beneficial than the conventional ORIF.

Materials and Methods: Articles in electronic medial databases were searched between March 1983 and August 2016, including Pubmed 

and SCOPUS. We included the studies with comparative design comparing the surgical outcomes between the arthroscopically assisted 

ORIF for ankle fractures and the conventional ORIF. Finally, two RCTs and two retrospective comparative studies were included for analysis. 

Mean and standard deviation (SD) of postoperative functional scores, number of subjects, and P-values were extracted from the studies. 

In addition, postoperative follow-up period, fracture type, and study quality were collected.

Results: The pooled effect size of the four studies 0.535 (95% CI, 0.247 to 0.823) in Hedges’s g, which favored the arthroscopically 

assisted ORIF over conventional ORIF. There was no evidence of publication bias in funnel plot and in Egger’s test (p=0.534).

Conclusion: The arthroscopically assisted ORIF for ankle fractures were more beneficial than the conventional ORIF in the current 

evidences. However, since it needs more medical cost and longer operation time, possible additional complications and cost effectiveness 

are to be validated in future studies.

Acknowledgment: none
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Introduction: The unstable syndesmotic injury including ankle fracture could be diagnosed by external rotation stress test or hook test. 

However, those tests have more validity under anesthesia condition and even it is impossible to evaluate preoperatively. A 2D axial CT scan 

is useful technique to detect the fracture patterns and also can be a precise tool to predict a syndesmotic injury. The purpose of this study 

was to evaluate valid and reasonable parameters to predict unstable syndesmotic injury using static 2D axial CT scan.

Materials and Methods: From 2008 to 2017, the data of 450 patients with ankle fracture were collected. The thirty-four patients who 

had been performed bilateral 2D axial CT scan of both ankles were selected. A confirmation of unstable syndesmosis injury was evaluated 

under anesthesia with an external rotational stress test or hook test after plate fixation of fibular fracture. 13 patients with unstable 

syndesmosis injury were treated with open reduction and internal fixation followed by transfixing technique, and the other 21 patients 

with stable syndesmosis had not needed tibiofibular transfixation. Preoperative radiographs and bilateral ankle 2D CT scans were reviewed 

for tibiofibular clear space (TFCS) and tibiofibular overlap (TFO) was measured from plain radiography. The anterior fibular distance (AFD), 

posterior fibular distance (PFD), anterior translation distance (AT), fibular diastasis (FD), anterior-posterior translation (APT) and the 

surface area of syndesmosis (SAS) (1cm above from ankle joint line) between tibia and fibular were measured in preoperative bilateral 2D 

axial CT scans. The absolute measurement of parameters and the difference for injured and intact ankle between transfixing group and 

nontransfixing group were analyzed. Mann-Whitney and Wilcoxon test were used for statistical analysis using SPSS version 23.

Results: There was significant difference between transfixing group and non-transfixing group in the absolute and difference measurement 

of FD (p=0.007, p=0.026). Absolute measurements of APT, SAS, AFD and AT had significant difference between transfixing and non- 

transfixing group (p=0.009, p=0.001, p=0.008, p=0.036). PFD had no significant difference.

Conclusion: Fibular diastasis (FD), anterior posterior translation (APT) and surface area of syndesmosis (SAS) in static 2D axial CT scan 

could be the valid radiologic parameters to predict an unstable syndesmotic injury. Compare to intact ankle, only fibular diastasis (FD) could 

be the most valid radiologic parameters in static axial 2D CT scan to determine transfixing of tibiofibular syndesmosis.

Acknowledgment: The researcher claims no claims no conflicts of interst.
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Introduction: Although ankle stress radiographs are widely used in patients with lateral ankle instability, potential factors affecting their 

results may be overlooked during interpretation of the measurements. The aim of this study was to investigate the influence of anatomical 

predisposition and injured ligament of the ankle on ankle stress radiographs in patients with lateral ankle instability.

Materials and Methods: Patients at least 20 years old with lateral ankle instability who had undergone ankle magnetic resonance 

imaging(MRI), ankle radiography, and ankle stress radiography were included. Distal tibial articular surface angle, bimalleolar tilt, medial 

and lateral malleolar relative length, and medial malleolar slip angle on anteroposterior radiograph and anterior inclination of the tibia and 

fibular position on lateral radiograph were measured. Tibiotalar tilt angle and anterior translation of the talus were measured on ankle 

stress radiograph. Ankle joint effusion and degree of injury of anterior talofibular ligaments, calcaneofibular ligaments, posterior talofibular 

ligaments, and deltoid ligaments were evaluated on ankle MRI. Tibiotalar tilt angle and anterior translation of the talus were defined as 

response variables, and age, sex, radiograph measurements, and MRI findings as explanatory variables for univariate and multiple analysis.

Results: A total of 115 ankles from 115 patients were included. Age (p=0.041), sex (p=0.014), degree of anterior talofibular ligament 

injury (p<0.001), and bimalleolar tilt (p=0.016) were factors significantly affecting tibiotalar tilt angle. Younger patients demonstrated a 

larger tibiotalar tilt angle than older patients, and the angle decreased 0.07° per year of age. Tibiotalar tilt angle was 2.2° larger in female 

patients than in male patients. Fibular position and degree of posterior talofibular ligament injury were significant factors affecting anterior 

translation of the talus on anterior drawer lateral view.

Conclusion: Differences in patient characteristics including age, sex, and anatomical structure of the ankle joint might predispose the 

results of ankle stress radiographs. Bony configuration as well as injured ligaments need to be considered in evaluating and interpreting the 

results of ankle stress radiographs.

Acknowledgment: The all authors have nothing to declare.
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Introduction: Although many ankle fractures are combined with syndesmosis injury, preoperative imaging studies rarely reveal instability 

of the syndesmosis. This study assessed the use of magnetic resonance imaging (MRI) for syndesmotic instability in patients with unstable 

ankle fracture.

Materials and Methods: A total of 74 patients who were treated for Lauge-Hansen supination external rotation/Weber B type fracture or 

pronation external rotation/Weber C type fracture and who underwent MRI for pre-operative assessment were enrolled. The MRI findings 

of the syndesmotic ligament and the results of an intraoperative stress test were evaluated.

Results: Twenty-six patients had a positive result on the intraoperative stress test for syndesmotic instability. The MRI findings of the 

syndesmotic ligaments revealed that complete tear of the posterior inferior tibiofibular ligament (PITFL) was the most reliable predictor of 

syndesmotic instability (sensitivity, 62%; specificity, 94%; positive predictive value, 84%). Interobserver agreement for the intraoperative 

stress test and MRI assessment was excellent, except for the MRI findings of the interosseous ligament (62% agreement; kappa, 0.3).

Conclusion: Complete tear of the PITFL on MRI has additional diagnostic value for syndesmotic instability in ankle fracture. However, 

because the sensitivity might not be high enough to justify the costs of MRI, its cost-effectiveness should be considered.

Acknowledgment: The authors have no conflicts of interest to declare.
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Introduction: The reduction and maintenance of tibiofibular joint is essential in the treatment of syndesmotic ankle injury. 

TightRopeTM(Arthrex,Naples, FL, USA) has been used recently but suspected in terms of tightening and sustaining power in spite of 

biomechanical results. We aimed to assess fixation-tightness and delayed syndesmotic widening after rehabilitation in syndesmotic injuries 

treated with Tight-Rope comparing with screws.

Materials and Methods: 47 consecutive patients with acute syndesmotic injury were retrospectively reviewed. They were divided into 22 

cases of TightRopeTM fixation group and 25 cases of conventional screw fixation group. We analyzed syndesmotic widening by tibiofibular 

clear space ratio. Tibiofibular clear space ratio is measured as a ratio of tibiofibular clear space to the width of talar dome at preoperative 

and postoperative time points and measured as a ratio of tibiofibular clear space on the injured side to the that on the contralateral side 

at the time of initial weight bearing and the final follow up time points. In addition, we reviewed medical records to get clinical outcome 

scores. The t-test and paired t-test were used for statistical analysis.

Results: Mean syndesmotic widening measured by tibiofibular clear space ratio at each time point was 0.170±0.041, 0.115±0.031, 1.034±

0.317, and 1.022±0.350 in TightRopeTM group and 0.163±0.042, 0.092±0.022, 0.965±0.249, 1.046±0.291 in conventional screw fixation 

group. There were no statistical differences between two groups in all 4 time points. There were no significant differences in tightening 

power, expressed as the difference between preoperative and postoperative values between two groups(p=0.45). In tightrope group, 

syndesmotic widening measured at the time of last follow up (mean 6.6 months) was not increased than the measures at the time of initial 

weight bearing(p=0.81).

Conclusion: The TightRopeTM fixation has a similar tightening and sustaining power compared to conventional screws and it was 

determined that the sustaining capacity did not decreased with time. TightRopeTM fixation can be effective treatment because it enables 

effective fixation, early rehabilitation after surgery, and maintaining device for longer time in severe injury. However, additional long-term 

follow-up results after removal of TightRopeTM should be added later.
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Introduction: Maisonneuve fracture is composed of a proximal fibular fracture which is associated with the distal tibiofibular ligament 

rupture, deltoid ligament injury or medial malleolar fracture, sometimes posterior malleolar fracture. It is mainly caused by pronation-

external rotation type injury which leads to unstable ankle. The aims of treatment of Maisonneuve fracture are restoration of fibular length 

and congruent ankle mortise. We reviewed the treatment result of Maisonneuve fractrues which were treated in our institution.

Materials and Methods: Sixteen patients with Maisonneuve fractures were included. The mean age was 39 years old. Male was eleven and 

female were five cases, respectively. Mean follow up period was 14 months. Coexisting injuries were twelve cases of posterior malleolar 

fractures and fourteen cases of deltoid ligament injuries. Three cortices of Maisonneuve fractures were fixed with custom made 2-holed 

tubular one-third plate and 3.5mm cortical screws. Postoperative complications were examined via periodic radiologic evaluations. 

Functional outcomes were also analyzed.

Results: Coexisting posterior malleolar fractures were not fixed because they involved less than 20% of articular surface, however, all 

fourteen deltoid ligament injuries were repaired. At the time of their most recent examination, thirteen patients had returned to activity 

level of pre-injury. All thirteen patients were pain-free. Clinically, they had no residual ankle swelling or tenderness. The range of motion on 

affected side was comparable to contralateral side. The mean Global Foot and Ankle was 94 and the mean Shoe Comfort Raw Score was 

81.

Conclusion: Maisonneuve fractures preferably should be treated operatively. Care must be taken restoration of fibular length and 

anatomical mortise. Three cortical syndesmosis fixation with custom made 2-holed one-third tubular plate provided satisfactory outcomes.

Acknowledgment: None
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Introduction: The aim of this study is to assess by radiological analysis the changes in the alignment of ankle and subtalar joint after the 

varus deformity of the knee was corrected by total knee arthroplasty (TKA).

Materials and Methods: In this prostective study, 375 cases that underwent TKA between the August 2011 and July 2012 for the primary 

degenerative arthritis accompanying varus deformity were reviewed. The mechanical angle (MA) was measured by whole leg standing AP 

radiographs preoperatively and at 6-months following the TKA. The angles comprised of the upper margin of talus and ground dome (GD), 

as well as talar tilt (TT), tibial anterior surface ankle (TAS), and tibial lateral surface angle (TLS) were measured. In the hindfoot alignment 

image, the ratio of the tibial long axis dividing calcaneus (HR), the angle between tibial long axis and calcaneal long axis (HA), the distance 

between the tibial long axis and heel contact point (HD) were measured and compared preoperatively and at 6 months after the TKA.

Results: The average varus correction of MA was 10.8 ± 4.1° degrees. The changes in GD and TT were statistically significant after TKA 

(p < 0.001, p = 0.007, respectively), while the changes in MA and TT showed little correlation, the changes in MA and GD showed strong 

correlation (r = 0.701 , p < 0.001). HR, HA, and HD also changed significantly following the TKA, and the extent of MA change as well as 

that of the HR, HA, HD showed correlations of r-values of 0.206, -0.348, -0.418, and p-values of 0.004, <0.001, <0.001, respectively. All 

three metrics for hindfoot alignment and TT changed toward varus alignment.

Conclusion: After correction of the varus deformity of the knee by TKA, tibia-talus-calcaneus axis which contains ankle and subtalar joints 

changed close to vertical and ankle and subtalar joint changed to varus alignment.

Acknowledgment: No source of funding present.
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Introduction: Maasai tribe members walk long distances daily either barefoot or wearing traditional shoes made from recycled car tires, 

without any foot ailments. To figure out the characteristic of their feet, we designed a radiographic comparative study of middle-aged 

partially shod Maasai women’s feet and regularly shod Maasai and Korean women’s feet.

Materials and Methods: Weight bearing radiographs of bilateral foot and ankle joints from 20 healthy middle-aged bush-living partially 

shod (PS) Maasai women were obtained. Same number of radiographs from 20 urban-living regularly shod (RS) Maasai and 20 Korean 

women were obtained and compared. The hallux valgus angle, the first and second intermetatarsal angle, talonavicular coverage angle, 

talo-first metatarsal angle, Meary angle, naviculo-cuboidal overlap, and the medial cuneiform height were measured to establish the 

degree of pes plano-valgus and hallux valgus deformity.

Results: On comparing PS and RS Maasai groups radiographically, the talonavicular coverage angle, talo-first metatarsal angle, 

and naviculo-cuboidal overlap were significantly greater in the PS Maasai group, whereas hallux valgus angle, the first and second 

intermetatarsal angle, Meary angle, and the medial cuneiform height were greater in the RS Maasai and Korean group.

Conclusion: Regularly wearing shoes would protect the feet from pes plano-valgus deformity, despite potentially contributing to hallux 

valgus deformity.

Acknowledgment: We are grateful to Na Yeong Choi and Lan Seo for their help with the investigation of bush-dwelling Maasai people’

s feet. We also would like to acknowledge Sang Hyun Oh on assisting with the investigation of Korean feet in Inje University Ilsan Paik 

Hospital.
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Introduction: Below Knee (BK) amputation is required in a few cases of operation in lower extremity. The disaster cases are mainly caused 

by several situations, including diabetic foot, lower extremity high- energy trauma, atherosclerotic diseases, and etc. In many cases of BK 

amputation, general anesthesia can be risky or inappropriate because of severely compromised general condition of patient. Previously, 

authors had successfully underwent foot, ankle surgery, and even knee arthroscopic surgery using ultrasound (US) -guided nerve block. 

We hypothesized that BK amputation could be done under US-guided nerve block. The primary purpose of this study is to compare 

general anesthesia and US- guided nerve block for BK amputation and to evaluate the usefulness and safety of US-guided nerve block in 

BK amputation surgery.

Materials and Methods: Retrospective chart review along with prospectively collected data of 62 patients who underwent BK amputation 

between January 2011 and May 2017. Patients were allocated to two groups: general anesthesia (n = 36) or US-guided nerve block (n = 

26). All patients completed a questionnaire with three questions 2 weeks after surgery. For the both groups, postoperative complications 

such as hypotension, bradycardia, pneumonia, and other vital problems are investigated. For the nerve block group, the procedure 

duration, interval between the procedure and onset of the anesthetic effect, the point of loss of the anesthetic effect, intraoperative, 

postoperative visual analog scale (VAS) pain score, and discomfort during surgery were assessed. In addition, selection for future use of 

US-guided nerve block was also surveyed.

Results: All patients had conditions such as DM, HTN, and kidney-related diseases etc. For the nerve block group, femoral nerve, lateral 

femoral cutaneous nerve, and sciatic nerve block were performed under ultrasound guidance,. There was no patient in which the 

anesthetic was changed to another method during the operation. VAS pain score of postoperative 1 and 6 hour was significantly different 

between the nerve block group (2.2 ± 1.5 and 3.0 ± 1.8, respectively) and general anesthesia group (5.2 ± 3.9 and 5.4 ± 4.5, respectively). 

24 patients in nerve block group (92 %) and 17 patients in general anesthesia group (47 %) reported that they would prefer the same 

type of anesthesia if they were to undergo BK amputstion surgery in the foot and ankle again; these differences were significant (P < 0.05). 

In nerve block group, there were no long-term complications, such as neurological deficits or infection, after the procedure in all patients.

Conclusion: BK amputation was performed safely and effectively under US- guided nerve block. These results indicated that US-

guided nerve block for BK amputation is a highly satisfactory and safe procedure without complications and is available for use by any 

orthopaedists, especially in cases of old patients with severe medical issues.

Acknowledgment: Thanks for my corresponding author and other coauthors.
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Introduction: Peripheral nerve blocks(PNB) are common anesthetic and analgesic procedures for patients undergoing surgery on their foot 

or ankle. These procedures were known to be generally safe in a surgical setting compared with other forms of anesthesia such as a spinal 

block. Previous reports demonstrated few to no complications with the use of these nerve blocks, but it is unclear whether these data are 

consistent with the recent increase in use of these procedures for foot and ankle surgery.

Materials and Methods: Retrospective chart review were done to aseess peri and post-operative complications possibly related to the 

PNBs. The 827 patients who had undergone PNB-sciatic nerve block, femoral nerve block, adductor canal block and their combinations- 

for foot and/or ankle orthopedic surgery were analyzed for peri- and post-operative complications. The collected data consisted of age, 

BMI, kinds of surgery, kinds of complications and patient medical history. Data were analyzed using chi-square, Fisher’s exact, and t tests 

for analysis with a significance value of P < 0.05.

Results: Of these 827 patients, 92 patients (11.1%) developed neurologic symptoms after surgery. And 16(1.9%) of them likely resulting 

from their nerve blocks, and 7 (0.8%) of these were unresolved after their last follow-up.

Conclusion: The frequency of a neuropathic complication following peripheral nerve blocks was not so higher than indicated in the past. 

The proportion of patients with unresolved neuropathic symptoms at last follow-up is also comparable to that previously reported in the 

literature.

Acknowledgment: None
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Introduction: A Morel-Lavallée lesion is a closed degloving injury associated with severe trauma. The lesions classically occur over the 

greater trochanter of the femur. Occasionally over the lumbar, scapula, or knee can result in identical lesions. Once these lesions become 

established and encapsulated then conservative management is rarely successful. In that cases surgical intervention such as open drainage, 

repeated debridement, and vacuum sealing drainage may be required. However these surgical treatment could be insufficient. Herein, we 

describe a good results of fasciocutaneous rotation flap for intractable Morel-Lavallée lesion.

Materials and Methods: Since 2012, 5 patients underwent fasciocutaneous rotation flap for intractable Morel-Lavallée lesion over the 

greater trochanter (n=2), lumbar(n=1), and buttock(n=3). The patients' age, sex, cause of defect, wound dimensions, timing of flap 

coverage, operative time, and postoperative complications were recorded.

Results: All the flaps survived completely without additional procedure. The mean operative time was 48minutes(range 35 to 58). The 

dimension of the defects ranged from 3cm×5 cm to as large as 5 cm×8 cm. There was no significant complication in any of the patients.

Conclusion: The fasciocutaneous rotation flap for Morel-Lavallée lesion has the advantages of reliable, easy to perform and fast operation 

times. Therefore we recommend this flap for the reconstruction of an intractable Morel-Lavallée lesion.

Acknowledgment: None
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Introduction: Perforator flaps increasingly use in orthopaedic reconstructive surgery. Free-style local perforator flaps allows flap harvesting 

in any anatomical region. Although an advantage of Free-style local perforator flaps, it is difficult to identify the location of the perforators. 

we report our clinical experience with Free-style local perforator flaps in various orthopaedic reconstructive surgery and describe how to 

use preoperative hand held Doppler and color Doppler ultrasound for the detection of perforator.

Materials and Methods: From March 2011 to December 2016, 46 patients underwent the reconstruction of soft tissue defects using a 

free-style local perforator flaps. The defect area included the elbow(4), sacral/gluteal(11), trochanteric(2) thigh(6), knee/popliteal(6), leg(8), 

ankle(8) and plantar foot(1). Preoperatively, we used hand held Doppler and color Doppler ultrasound to locate the perforators. The mean 

age of patients was 48.6 years. The mean follow-up period was 6.5months.

Results: Except for 5 cases(thigh: 1, leg: 2, ankle: 2) all remaining flaps survived. The donor sites were closed primarily in 33 of 46 patients 

and 13 patients required skin grafts(elbow: 1, knee/popliteal: 2, leg: 4, ankle: 5 and plantar: 1). All the perforators except two(leg: 1, 

ankle: 1) were found intraoperatively. Hand held Doppler and color Doppler ultrasound assessment had a 92% true-positive rate. The time 

required to complete the procedure varied from 0.5 to 2.5h depending on each case. There was no complication at the donor site in any 

patient.

Conclusion: By using hand held Doppler and color Doppler ultrasound, we could easily identify the perforators. Free-style local perforator 

flaps have the advantages of using similar tissues in reconstruction, not damaging another area, not sacrifice main vessels, and the donor 

site can be generally primary closed. Free-style local perforator flaps provide a useful option for the reconstruction of various orthopaedic 

soft tissue defects.

Acknowledgment: None



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

170

 Presentation No. 322  

Title: Results of Treatment using Anterolateral Thigh flap for Patients of fracture with severe soft tissue defect

Authors: Sanghyun LEE1 , Heejin LEE1 , Sungmin HONG1 , Sungjin AN1

Presenter: Heejin LEE Corresponding Author: Sanghyun LEE Field: Microsurgery

Affiliation:  1. PUSAN NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: The final goal of fracture treatment with severe soft tissue injury is bone repair; however, if major soft tissue defects are not 

adequately treated, progression to severe osteomyelitis can occur, and sever the damaged area. Hence, in order to reconstruct soft tissue 

defects, appropriate methods, and timing of soft tissue reconstruction need to be selected for the fracture site. Authors report the results 

of treatment using anterolateral thigh free flap for fractures with severe soft tissue defects.

Materials and Methods: From February 2013 to September 2016, 18 cases of Gustilo-Anderson fracture type 3B or higher, with severe soft 

tissue injuries were treated. There were 5 cases of fracture in the lower leg, 4 cases of fracture in the ankle and foot each, 3 cases of hand 

fracture, 1 of forearm fracture and 18 cases with heel fracture.

Results: In all cases, anterolateral thigh free flap was used to reconstruct the soft tissue defects. The flap survived in 17 cases; however, 

one case had a flap failure due to peripheral flap infection. The average time to bone repair was 3.4 months. There were no cases of severe 

complications such as osteomyelitis, except one, in which osteomyelitis was accompanied by bone dehiscence and flap surgery was delayed 

due to poor hygiene of the soft tissue.

Conclusion: In patients with severe soft tissue defects, anterolateral thigh free flap is a useful technique for reconstruction of soft tissue 

around the fracture site and in achieving bone union without complications such as osteomyelitis.

Acknowledgment: no acknowledgement.
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Introduction: Perforator flaps are becoming more and more popular in reconstructive microsurgery because they are versatile with the 

thinned flap design, greater survivability and a decreased in morbidity at the donor site. Increasing the number of perforators included a 

perforator flap can help to improve success rate. However, it may result in longer operative times and increased surgeon fatigue. Also, we 

know of few studies that have focused on the influence of the number of perforators on survival of flaps, and most of the work is based 

on theoretical models. Without clinical evidence, the planning of the dimensions of a flap and the number of perforators to be included is 

mainly judged by the surgeon’s experience. Therefore, the purpose of this study was to retrospectively evaluate a single center’s experience, 

with emphasis on flap size, especially single perforator based large anterolateral thigh flap.

Materials and Methods: All consecutive patients who underwent reconstruction of upper and lower extremity defects with large 

anterolateral thigh flap (defined as ≥120cm2) based on single perforator between August 2012 and August 2015 were included. All 

operations were performed by one of the authors (B.J.R.). Patient characteristics, flap size, flap loss and cause of failure were analyzed.

Results: Fifteen patients (14 male and 1 female) had flaps that were larger than 120cm2. In our series, the mean age was 44.1 years (range, 

21 to 69 years). The locations of defect were upper extremity in 3 cases and lower extremity in 12 cases. The median follow-up time was 

15 months (range, 10–24 months).The flap size was 120-200 cm2 in seven cases, 201-300 cm2 in six cases, and 301-350 cm2 in two cases. 

The mean flap size was 217 cm2 (range, 120 to 336 cm2). The largest flap measured 24 X 14 cm. Of these, three patients had total flap 

loss and the three failed flap size was 336 cm2, 288 cm2, and 162 cm2, respectively. The overall flap survival rate was 80% in our series. 

Two flaps showed immediate congestion after initial flap inset and they were lost due to perforator insufficiency. There was delayed loss of 

one flap due to wound infection.

Conclusion: This report suggests that a single perforator based anterolateral thigh flap is a reliable and safe option for reconstruction of 

the entire defect about 200 cm2.

Acknowledgment: none

Keywords: Anterolateral thigh flap, Single perforator



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

171

 Presentation No. 324  

Title: The use of dermal substitute Matriderm® and autologous skin grafting in the treatment of soft tissue defects with exposed tendon 

and bone

Authors: Ji Kang PARK1 , Sang Woo KANG1 , Ho Seung JUNG1 , Jae Young YANG1

Presenter: Sang Woo KANG Corresponding Author: Ji Kang PARK Field: Microsurgery

Affiliation:  1. CHUNGBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: For patients with exposed tendon and bone can be reconstructed with a flap. Since the tendon or bone exposed area has 

poor vascularity, flap surgery may be impossible or very difficult. Some of these cases, skin grafts are another option. However skin grafts 

have some limitations, not available exposed tendon and bone, poor elasticity, scar contracture and limitations of joint motion due to 

contractures. The purpose of this study was to evaluate the usefulness of dermal substitute Matriderm with autologous skin grafts in the 

treatment of soft tissue defects with exposed tendon and bone.

Materials and Methods: Between 2011 and 2016, 12 soft tissue defect patients with exposed tendon and bone were covered by the 

Matriderm with autologous skin graft. We assessed graft survival to evaluate the effectiveness of Matriderm. The Vancouver Burn Skin 

Score (VBSS) was used to evaluate skin quality after a minimum of 3 months or later.

Results: The take rate of the matrix-and-skin graft was 92%. The mean age of patients was 32.6 years(range, 2-76 y). The mean defect size 

was 63(range 4.4- 420) cm2. The average follow-up was 9.6 months(range, 6-14 month). Median of scar elasticity in VBSS is 2.5.

Conclusion: Matriderm with autologous skin grafts to cover soft tissue defect with exposed tendon and bone resulting in an excellent 

functional and cosmetic outcome. In selected cases, it seems to be an alternative option for the management of soft tissue defect that 

cannot be covered by primary closure or a flap.
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Introduction: The sacral region is one of the most frequent sites of pressure sore. Sacral pressure sores remains challenging to orthopaedic 

surgeons who are unfamiliar with microsurgical techniques. Herein, we present our experience in reconstruction of sacral defects with the 

use of fasciocutaneous rotational and parasacral perforator flaps.

Materials and Methods: 15 sacral pressure sores patients underwent surgical reconstruction of sacral defects with a fasciocutaneous 

rotational(n=7) and parasacral perforator flaps(n=8). The patients' age, sex, cause of sacral defect, wound dimensions, timing of flap 

coverage, operative time, and postoperative complications were recorded.

Results: All the flaps survived completely except for one patient who had partial necrosis of the flap, which necessitated another rotation 

flap for coverage. There was no significant operation related mortality in our study. The average follow-up period was 12.6 months(range, 

3-18 months). The dimension of the sacral defects ranged from 3cm×4 cm to as large as 7 cm×12 cm. The mean operative time was 

62minutes(range 48 to 75). The overall flap survival rate was 93% (14/15). There was no recurrence of sacral pressure sores during the 

follow-up period.

Conclusion: In our experience, fasciocutaneous rotational and parasacral perforator flaps are easy and reliable in reconstructing sacral 

pressure sores. Therefore, we recommend these flap for orthopaedic surgeons who are unfamiliar with microsurgical techniques.
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Introduction: Full thickness skin graft (FTSG) gives better outcomes than split thickness skin graft (STSG), but it has the drawback of 

limited donor sites. Anterolateral thigh (ALT), a popular donor site of STSG, is also a popular donor site of perforator flaps. This area has 

the advantage of large flap size available with primary closure. Based on this we performed FTSG from the ALT, with the aid of vacuum-

assisted closure (VAC) for the survival of thick FTSG. The purpose of this study was to investigate the outcomes of such a procedure.

Materials and Methods: We retrospectively reviewed 16 cases of FTSG from the ALT, with the recipient site of foot in 4, ankle in 3, lower 

leg in 3, forearm in 3, elbow in 2, and wrist in 1 patient. In all cases elliptical full thickness skin was harvested from the ALT, and the donor 

site was closed primarily. The skin was defatted and placed onto the defect with VAC. The skin size ranged 7-30 cm in length and 3-12 cm 

in width. Mean follow up period was 13 months (range, 3-22 months).

Results: FTSG from the ALT provided durable wound coverage, with excellent color and texture matching. One of the patients underwent 

excessive debridement of the grafted skin in a local clinic, but even in this case no additional surgery was necessary because the healing 

from the dermis of FTSG was good enough to cover the lateral malleolus. No patient reported donor site pain at postoperative 2 weeks. 

No donor site complications were encountered. No patient complained a feeling of tension in the thigh at final follow-up.

Conclusion: FTSG from the ALT is feasible with the aid of VAC. Considering the skin matching and durability, large skin size available, early 

pain relief, and little donor site morbidity, the ALT should be revisited as a donor site of FTSG.

Acknowledgment: We thank operation room staff.
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Introduction: Pollicization was one of the most challenging, yet one of the most innovative hand surgery techniques. Among countless 

attempts, two techniques had proven to generate the most promising results. The main difference between the two techniques was 

whether the second metacarpal bone was excised entirely or remained partially. The purpose of this study was to compare the outcome of 

the two pollicization techniques.

Materials and Methods: Total of ten patients with mean age of 28 months, who received the surgical treatment between 2004 and 2017 

were reviewed. Four of the patients received bilateral operation with different techniques performed on each side. All patients were 

reviewed at the outpatient clinic six weeks, three months, six months and one year after the operation.

Results: Parents of the children were generally satisfied with the appearance of newly transformed hands of both surgical techniques. 

Significantly improved pinching and grasping ability was also witnessed in both surgical techniques. When the second metacarpal bone 

was removed entirely, the patients’ hands manifested increased mobility leading to a wider range of motion. On the contrary, when a 

working finger, usually the index finger was fixed onto the remnant of the second metacarpal bone, the patients’ hands demonstrated 

superior stability and strength over the other technique.

Conclusion: Both surgical techniques of pollicization resulted in improved appearance and function. Since the majority of the patients 

have less than five years of postoperative period, further observation and evaluation are mandatory in order to create a more constructive 

comparison between the two techniques.

Acknowledgment: The authors have nothing to declare.
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Introduction: the purpose of this study was to present the results after functional reconstruction of the digits using palmaris longus 

tendocutaneous arterialized venous free flap in digits with compound defects

Materials and Methods: This study is based on 29 cases of palmaris longus tendocutaneous arterialized venous free flaps harvested from 

the ipsilateral wrist for the reconstruction of compound defect of the digits. Over the past 10 years, we performed in 17 cases of complex 

defects of extensor tendon on dorsum of the digits, 7 cases of collateral ligament of the proximal or distal interphalangeal joint and 5 cases 

of flexor tendon defect with soft tissue defect on the palmar aspect of the digits. We assessed survival rate of the flaps and functional 

recovery of the digits.

Results: All free flaps completely survived except one with complete necrosis and another one with 50% necrosis. In cases of extensor 

tendon defect, the mean total active range of motion of the digits was 180 ,̊ in cases of flexor tendon reconstruction, it was 165 .̊ In 

reconstruction of collateral ligament of interphalangeal joint of the thumb and digits, flexion and extension was within normal range and 

we got very good results without instability in all 7 cases.

Conclusion: Palmaris longus tendocutaneous arterialized venous free flaps are very useful for reconstruction of composite defect of the 

digits with extensor or flexor tendons as well as collateral ligaments.

Acknowledgment: All named authors hereby declare that they have no conflicts of interest to disclose. This research received no specific 

grant from any funding agency in the public, commercial or not-for-profit sectors
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Introduction: This study was aimed to analyze the variable factors affecting the success in the distal digit replantation and the usefulness 

and application of salvage external bleeding technique in case of venous congestion.

Materials and Methods: We conducted a retrospective review of 665 distal phalanx replantations performed from January, 2010 to 

Jan, 2017. We classified level of injury according to Ishikawa classification. Charts were reviewed about factors affecting the success of 

replantation, age, sex, mechanism of injury, level of amputation, surgical expertness of surgeon, vein repair or not. We also compared 

average blood transfusion amount and the hemoglobin level change during and 1 week after operation between vein repaired group and 

external bleeding group.

Results: The overall survival rate was 89.1% (593 of 665). The number of male was larger than the number of female but failure rate of the 

male group was lower than the female group. The average age of patient was 44.7 years old and the average age of replantation failure 

group was 41.4 years old. The success rate of the aged patient group was also high(87.6%). In the type of injury, The success rate of a 

crushing type was 88.9%, and they showed no difference between a avulsion type injury(85.2%) and a Guillotine type injury(92.4%). In 

the level of injury, amputation of distal phalanx was most frequently occurred at Ishikawa zone 2 (43.3%), the success rate was showed 

no statistically difference between each level of injury. All zone I group was treated by external bleeding technique and vein repaired was 

performed in zone 3.3% and in 56.5% of zone 3 injuries and in 80.4% of zone 4 injuries. All cases of vein repaired group in zone 2 and 

3 were survived. But the failure rate of external bleeding group at zone 3 and 4 was statistically low. The average duration of external 

bleeding was 5dyas So within 7days external bleeding we could overcome the venous congestion. The hemoglobin level was decreased 3.02 

g/dL, and only 24.6%patients needed blood transfusion. A surgical expertness of surgeon was evaluated by after graduate of our hospital 

fellowship. The success rate of distal phalanx replantation was very low within one-year group(68.5%), and two-year group success rate 

was 88.7%, and more than threeyear group was 93.5% respectively.

Conclusion: This retrospective study shows that during external bleeding procedure, the need for blood transfusion is lower than previous 

studies and expectation. But In Ishikawa zone 3,4 injuries, vein repair was more reliable method for success of replantation. The factor 

of age and mechanism of injury, level of amputation were not affecting the success of replantation. But sex and a surgical expertness of 

surgeon was important factor for the success of replantation.

Acknowledgment: None
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Introduction: Pulp on the finger tip is very specific tissue that is glabrous, strong and highly sensated tissue, so reconstruction of defect of 

the pulp with most similar tissue is important for the functional recovery. Pulp of 2nd toe is favorable donor site for reconstruction of finger 

defect owing to the similarity of its structure.

Materials and Methods: From Aug 2007 to July 2016, 18 cases (17 patients) of 2nd toe free pulp transfer was performed for the 

reconstruction of finger.14 cases were male, and mean age of the patients were 36.6 years old (17 to 49). Recipient sites were 9 cases of 

Rt index, 6 of Lt index, 2 of Rt long finger and 1 of Lt long finger. only patients with large pulp defect over 2/3 area of distal phalanx were 

indicated for this surgery. Flap was elevated with whole volar 2nd toe pulp from 3mm distal of nailbed to volar crease of PIP joint. Average 

size of flap was 3*3.5cm. Medial digital artery and nerve of 2nd toe was repaired with digital artery and nerve of recipient finger, and volar 

vein of toe and finger was repaired. Donor sites were covered by FTSG from groin or other site.

Results: All cases were survived completely and uneventfully. At the donor site, 3 cases of partial necrosis of grafted skin were occurred, 

but treated with spontaneous healing. One year after the surgery, the injured fingers were reconstructed well in the shape of the nearly 

normal fingers. Static 2 PD was 7mm. Mild hook nail deformity and thinning of pulp tissue of 2nd toe were observed but no patient was 

complaint about donor toe's cosmetic problem or pain of toe.

Conclusion: Free pulp transfer from the 2nd toe is good treatment of choice with functional and aesthetic aspect for the coverage of the 

large pulp defect of the finger with minimal donor site morbidity.

Acknowledgment: The authors have nothing to disclose.
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Introduction: The aim of this study was to review the recent results of toe transfer that was done to reconstruct the defects of the thumbs 

and digits and to analyze the factors that can affect the success rate of the surgery.

Materials and Methods: This study was based on fifty-three cases of toe-to-hand transfer for reconstruction of hand defects which were 

taken place in a period of 2010 to 2016. Forty-one cases were men, and twelve were women. The mean age was 39. We reviewed the 

indication, surgical time, preoperative examination, surgical procedure, surgical results, emergency re-exploration, delayed second surgery 

and the functional outcome to analyze the high success rate of the surgery.

Results: We achieved 100% success rate by strictly applying the indications for toe-to-hand transfer to less than 55 year old patients 

without systemic diseases such as diabetes. Toe-to-hand transfer that was done immediately after trauma was eighteen cases (34%) 

and the average period until reconstruction was 12 days after trauma. We checked the anatomical distribution of the first dorsal 

metatarsal artery using ultrasonography before surgery and avoided the Gilbert type III. We examined the coldness of hand and foot 

using thermography(DITI) and excluded severe cases that involved in both sides from the indication. At the first day after the operation, 

we checked the temperature, capillary refilling and the color of the surgery site hourly for circulatory matters. If the circulatory condition 

were not doing well, we stabbed the site with a needle and decided whether to do the emergency re-exploration or not. Emergency 

re-exploration was performed in 7 cases (13%). After a week of postoperative absolute bed rest, patients received rehabilitation. The 

secondary pulp plasty, tenolysis, and implant removal were performed in postoperative 3-6 months. Delayed reconstruction showed much 

higher subjective satisfaction than immediate reconstruction. It was found that the postoperative recovery of motion and sensory function 

in the reconstructed finger differed depending on the preoperative needs of the patient. It showed that the patients’ preoperative demand 

had the greatest effect on functional outcome after the surgery. Discomfort of the donor site was inversely proportional to the recovery of 

the reconstructed hand.

Conclusion: We were able to get 100% success rate in toe to hand transfer by selecting patients with strict indications, thoroughly 

monitoring the flap and doing emergency re-exploration after the surgery. Functional results in the reconstructed fingers were better and 

there was lesser discomfort in donor site in the cases which the patient expressed higher needs before the surgery. Toe to hand transfer for 

reconstruction of the hand is a lengthy and technically difficult procedure. However it can be considered a very useful option because of its 

satisfactory recovery in functional and cosmetic aspects.

Acknowledgment: The authors thank the Department of research.
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Introduction: Soft tissue coverage of lower extremity defects is a challenging for any orthopedic surgeon. Perforator flaps are widely used 

in reconstructive surgery. Herein, we describe our experience with the use of medial sural artery perforator(MSAP) based propeller flap for 

reconstruction of defects of the upper one third of leg and around knee.

Materials and Methods: Since 2012, 6 patients underwent MSAP based propeller flap reconstruction. The patients' age, sex, cause of 

defect, wound dimensions, timing of flap coverage, operative time, and postoperative complications were recorded.

Results: All the flaps survived completely except one who had developed marginal necrosis of the flap, which was managed with 

secondary intention healing. The defect site was upper one third of leg in 4 cases and around knee in 2 cases. The mean operative time 

was 65minutes(range 55 to 90). The dimension of the defects ranged from 4cm×5 cm to as large as 5 cm×12 cm. There was no significant 

complication in any of the patients.

Conclusion: MSAP based propeller flap has the advantages of relatively constant perforator anatomy, fast operation times, without 

sacrifice gastrocnemius muscle and sural nerve. Furthermore, this flap is reliable and easy to perform. Therefore we recommend this flap in 

selected cases for reconstruction of defects of the upper one third of leg and around knee.
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Introduction: Treatment of patients with fracture or dislocation combined with popliteal vascular rupture is very challenging. Without 

appropriate treatment, amputation rates will be high. Thus, studies on the outcome of treatment and prognostic factors are important.

Materials and Methods: Retrospective data collected over a 2-year period from patients with popliteal artery injuries with or without 

the veins was used. Ten patients with a median age of 40 (range 18-65) were found to have popliteal artery injuries. The type of repair, 

orthopedic procedure of concomitant fracture, injury mechanism, and outcomes including amputation rate and in-hospital mortality were 

extracted from the data.

Results: The mechanism of injury was blunt for 80% and penetrating for 20% of the patients respectively. Saphenous vein graft was used 

in 60% and end-to-end anastomosis was used in 40%. One patient (10%) required amputation after an attempted limb salvage. The 

degree of fracture in radiographic findings was not proportionate to the degree of artery injury.

Conclusion: In previous studies, the degree of soft tissue injury and fracture has been associated with limb loss. We accept this to some 

extent, but the degree of vessel damage and the reduction of ischemic time are more important to consider in this case. Thus, accurate 

diagnoses and expedited decisions of the repair type to decrease the ischemic time are very important factors in the treatment popliteal 

artery injury.

Acknowledgment: The authors are not compensated and there are no other institutional subsidies,
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Introduction: After major lower limb traumatic amputation, replantation is attempted based upon the assumption that outcomes for 

a replanted limb exceed those for revision amputation with prosthetic rehabilitation. While some reports have examined functional 

differences between these patients, it is increasingly apparent that patients perceptions are also critical determinants of success. Currently 

little data exists to support surgical decision-making in the setting of major lower limb traumatic amputation. In addition to functional 

issues, The cost paid the patient is important factor that can affect the satisfaction of the patient after surgery. However, there are few 

studies related to this. Therefore, the purpose of this study is to directly compare patient-report outcomes, economical satisfaction after 

replantation versus prosthetic rehabilitation.

Materials and Methods: The study was conducted on 24 patients and 26 lower limb that came to PNUH trauma center from March 2013 

to November 2016. The mean age was 52.7 years (range, 24~75). There are 20 males and 4 females. For 26 lower limb in 24 patients There 

were 17 patient, 18 lower limb that attempt to replantation. Primary revision surgery was performed in 7 patients, 7 lower limbs.

Results: Of the 17 patients, 18 lower limbs who underwent replantation, 10 patients, 11 lower limbs(61.1%) survived. In the primary 

revision(Group A), the average total medical expenses was 40,022,309 won per limb, the average patients sharing of the medical cost 

was 6,626272 won per limb. In cases who replantation was performed but lower limb did not survive(Group B), the average total medical 

expenses was 53,789,363 won per limb, the average patients sharing of the medical cost was 16,731,417 won per limb. In cases who 

replantation was performed and lower limb survive(group C), the average total medical expenses was 64,688,030 won per limb, the 

average patients sharing of the medical cost was 10,573,535 won per limb. In terms of patients satisfaction, Group C has the highest 

satisfaction and Group B has the lowest satisfaction.

Conclusion: After major lower limb amputation, most patients has a strong desire for replantation. The cost diffecrence between the 

groups is not large. But the survival rate was 61% in the case of replantation of the lower limb, and the success rate was lower than that 

in the upper limb replantation. Besides the patient’s satisfaction was the lowest in case of failure of replantation. Lower limb replantation 

should be considered together with the social, economic, and medical aspects of the patient. Providing patients with sufficient information 

is a way to increase patient satisfaction with treatment.

Acknowledgment: None
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Introduction: We performed the supercharge end-to-side nerve transfer in patients with severe cubital tunnel syndrome, and evaluated the

short-term results.

Materials and Methods: We retrospectively studied outcomes after anterior transposition of the ulnar nerve and supercharge end-to-

side anterior interosseous-to-ulnar motor nerve transfer in 21 patients with marked intrinsic atrophy, claw-hand deformity. We evaluated 

subjective (Disabilities of the Arm, Shoulder and Hand questionnaire scores ), objective(manual muscle testing; pinch/grip strength) 

outcomes.

Results: At a median follow up evaluation of 11 months (range: 7-28 momths). Postoperative first dorsal interosseous strength and 

Disabilities of the Arm, Shoulder and Hand questionnaire scores improved from baseline. No patients demonstrated weakness of pronation 

postoperatively

Conclusion: The supercharge end-to-side anterior interosseous-to-ulnar motor nerve transfer may be a useful technique in patients with 

severe cubital tunnel syndrome.
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Introduction: In soft tissue defects of the digits, various treatments such as amputation, local flap, and free flap can be performed 

considering the size of the soft tissue defect, sensation and age, sex and general condition of the patient. We report on anatomical 

variations of radial artery superficial palmar branch that can affect success rate of RASP flap used for the reconstruction of soft tissue 

defects of the digits.

Materials and Methods: From January 2013 to May 2017, we performed a total of 76 cases of radial artery superficial palmar branch flap 

and in one case the branch was explored. The RASP branches were classified into four types by the measured distance between radial 

styloid process and the origin of RASP branch from radial artery, the length of pedicle between RASP branch origin and its perforator 

origin and whether the RASP branch existed or not. (Pedicle length < 3cm in Type A, 3cm ≤ length < 7cm in Type B, length ≥ 7cm in Type C, 

absence of RASP branch in Type D)

Results: Among a total of 77 cases, the RASP branches were classified in 50 cases of Type A, 15 cases of Type B, 11 cases of Type C, and 1 

case of Type D. RASP branch flap surgery was infeasible in 4 cases due to the absence of the perforator or RASP branch. (No perforator in 

2 cases of Type A and 1 case of Type B and 1 case of Type D which gave no RASP branch.)

Conclusion: Not all RASP flap had a reliable arterial anatomy. In some cases, Flap conversions were required due to absense of the 

perforator or RASP branch. For the success of the surgery, accurate pre-operative evaluation of RASP branch and its perforator to skin 

should be performed and Anternative surgical options should be prepared and planned.

Acknowledgment: Thanks to five operators performing surgeries.
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Introduction: Radial nerve palsy associated with humeral shaft fracture(HSF) is known to be the most common nerve lesion complicating 

long bone fractures. Although there have been some studies on the treatment and prognosis of the radial nerve palsy, but it is still 

controversial. Most of the patients were recovered without surgery, but there is some consensus of early surgical exploration of radial 

nerve concomitant internal fixation in HSF with radial nerve palsy after high energy trauma, open fractures or accompanying vascular 

injury. This study is to investigate clinical outcomes and prognosis of radial nerve palsy with transverse HSF showing distraction of fracture 

gap.

Materials and Methods: We retrospectively reviewed total 10 cases of the HSF patients who had radial nerve palsy immediately after 

trauma or who were transferred from other hospital for the same diagnosis from January 2001 to December 2014. All the cases were 

treated by open reduction and internal fixation with plate and screws, and radial nerves were explored under microscopy. There were 7 

men and 3 women, and the mean age at the surgery was 32 years. The follow-up was more than 2 years and most common mechanisms 

of injury were traffic accidents.

Results: Every fracture was transverse middle or middle-distal shaft of the humerus in all 10 patients. Mean distraction gap on initial 

or preoperative radiograph was 9 mm (range, 5 - 31 mm). Distracted-segmental injury of radial nerve was detected in all radial nerve 

exploration, and mean size of nerve defect was 10cm (range, 9-12cm). All injured nerves were treated with autologous sural nerve graft 

and all fractures were treated with plate. In every case, bone union was achieved, Recovery of motor function was 8 cases of M5 and 2 

cases of M4 after nerve graft.

Conclusion: In case of radial nerve palsy accompanying HSF with distracted fracture gap, there is a possibility of complete transection 

or long-segmental injury of radial nerve. Therefore, early exploration of radial nerve is recommended, and consider preparing for 

simultaneous nerve graft due to distracted-segmental injury of radial nerve.

Acknowledgment: None
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Introduction: The autologous nerve graft, especially sural nerve, has been the gold standard treatment for segmental nerve defects. 
But, autologous nerve graft has some limitations such as donor site morbidity, diameter mismatch, length limitation, so many alternative 
substances have been developed. There were numerous studies for nerve allograft, after introducing successful outcomes of many allograft 
processes, the interests and clinical uses have been increased. The purposes of the study are to evaluate the course of the saphenous, sural 
nerve in human cadavers and to help harvest auto- or allograft for clinical implications.
Materials and Methods: 18 lower extremities of 16 fresh cadavers were dissected. The anterior superior iliac spine (ASIS), the medial femoral 
condyle (MFC), the medial malleolus (MM), the lateral malleolus(LM) were established as the bony landmarks. About the saphenous nerve 
and the sural nerve, the distances between each branch, the diameters at the midpoint between each branch were measured.
Results: The mean value of length between the saphenous nerve emerging point and infrapatellar branch was 28.6cm(18~38), the mean 
value of diameter at midpoint between the saphenous nerve emerging point and infrapatellar branch was 1.6mm(0.8~2.8), the mean 
value of length between infrapatellar branch and 2nd branch was 12.8cm(4.5~23), the mean value of diameter at midpoint between 
infrapatellar branch and 2nd branch was 1mm(0.6~1.5), the mean value of length between 2nd branch and 3rd branch was 9.9cm(3~16), 
the mean value of diameter at midpoint between 2nd branch and 3rd branch was 0.9mm(0.4~1.2), the mean value of length between 3rd 
branch and 4th branch was 7.2cm(4~13). the mean value of diameter at midpoint between 3rd branch and 4th branch was 0.7mm(0.3~1). 
The mean value of length between the sural nerve emerging point and communicating branch was 17.4cm(3~26). the mean value of 
diameter at midpoint between the sural nerve emerging point and communicating branch was 1.4mm(0.8~2.5), the mean value of length 
between communicating branch of the sural nerve and lateral malleolus was 21cm(10~33.5), the mean value of diameter at midpoint 
between communicating branch of the sural nerve and lateral malleolus was 1.1mm(0.4~2.4).
Conclusion: In this study, we presented the length of saphenous, sural nerve without branch with the diameter thicker than 1mm. For allograft, 
clinical implications, the harvest of selective nerve length with enough diameters could be possible based on the data of the current study.
Acknowledgment: The authors disclosed receipt of the experimental support funded by Korea Foundation for Human Tissue 
Donation(KFTD) for this research.
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Introduction: Parenting an infant with a congenital anomaly can be burdensome and stressful. Although several studies have evaluated 
parenting stress in the mothers of children with congenital heart disease, a cleft lip or palate, a urogenital anomaly, or a syndromic disease, 
no studies have investigated parental stress in the mothers of children with congenital hand or foot differences. The main purposes of 
the present study were to assess the levels of parenting stress in the mothers of children with congenital hand or foot differences and to 
evaluate the effects of this stress on the preferred roles of mothers in surgical decision-making for their children.
Materials and Methods: This study included 89 mothers of children with polydactyly of the hand, polydactyly of the foot, a hypoplastic 
thumb, or macrodactyly. The parenting stress level was assessed using the Parenting Stress Index-Short Form (PSI-SF). Additionally, the 
mothers were requested to indicate their preferred and retrospectively perceived levels of involvement in surgical decisionmaking for 
their children using the Control Preferences Scale, which is comprised of five levels ranging from fully active to fully passive. Demographic 
factors that could potentially affect the mothers’ stress levels were also collected.
Results: The average PSI-SF scores of the mothers of children with polydactyly of the hand, polydactyly of the foot, a hypoplastic thumb, 
and macrodactyly were 73.2, 75.9, 74.1, and 72, respectively, and 15 mothers (16.9%) had a clinically significant level of stress (PSI-SF ≥ 
90). There was a significant congruency between the mothers’ preferred and retrospectively perceived levels of involvement in surgical 
decision-making. In the mothers of children with polydactyly of the foot, the PSI score was associated with the preferred role in surgical 
decision-making. Additionally, as the PSI score increased, the mothers preferred to be actively involved in the decision-making process.
Conclusion: The assessment of parenting stress levels in the mothers of children with congenital hand or foot differences can play an 
important role in the screening of candidates who require psychiatric treatment or support. The mothers of children with polydactyly of 
the foot who had higher levels of parenting stress preferred to have a more active role in surgical decisionmaking for their children. Thus, 
an evaluation of the PSI in mothers of children with congenital hand or foot differences can aid physicians to modify their style of decision-
making based on the preferred role of the mother.
Acknowledgment: None.
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Introduction: In the surgical management of Wassel type IV thumb duplication, correction of the angulation deformity in the thumb 

metacarpophalangeal (MCP) joint is one of the most important procedures in order to prevent recurrence of the deformity and instability 

in the joint. Although the anatomical musculoligamentous procedures such as reinsertion of the capsule and radial thenar musculature 

and plication of the collateral ligament can correct the deformity of the MCP joint, the degree of the correction is limited compared to the 

metacarpal osteotomy. The purposes of this study are to evaluate the degree of the angulation correction in the thumb MCP joint through 

the soft tissue procedures and to suggest indications for the metacarpal osteotomy in patients with Wassel type IV thumb duplication.

Materials and Methods: We retrospectively reviewed 32 patients with Wassel type IV thumb duplication who underwent surgical 

treatments and were followed up for more than 2 years. Of them, 18 patients underwent only soft tissue procedures and 14 patients 

underwent both soft tissue procedures and metacarpal osteotomy for the reconstruction of the thumb MCP joint. We measured the 

angle between the anatomical axis of the 1st metacarpal and that of the proximal phalanx of the thumb on thumb posteroanterior (PA) 

radiographs at initial visit. We repeated the measurement on thumb PA radiographs two years after surgery.

Results: In 18 patients who had only soft tissue procedures for the reconstruction of the thumb MCP joint, the angulation deformities 

of the thumb MCP joint significantly improved from 17.7° to 11.4°. The mean correction of the angulation deformity was 6.3° and the 

maximal correction was 14.5°. On the other hand, the angulation deformities significantly improved from 24.7° to 7.9° in 14 patients who 

had both soft tissue procedures and metacarpal osteotomy.

Conclusion: Soft tissue procedures can provide on average 6.3 degrees of angular correction of the thumb MCP joint in patients with 

Wassel type IV thumb duplication. Considering that the acceptable remnant angulation deformity is less than 5°, we can suggest 

metacarpal osteotomy in patients with Wassel type IV thumb duplication who have more than 10° of angulation deformity of the thumb 

MCP joint. Metacarpal osteotomy is a very useful procedure to correct the angulation deformity of the thumb MCP joint effectively in 

patients with Wassel type IV thumb duplication.
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Introduction: The aim of this study was to verify the remodeling patterns of proximal phalangeal head after conservative and/or surgical 

intervention in patients with camptodactyly using radiograph.

Materials and Methods: A total of 47 subjects (Male 21, Female 26, mean age 4.2 ± 1.9 years) with camptodactyly were selected. The 

regular stretching exercises were performed in 36 participants and the others got surgical correction. Flexor digitorum superficialis (FDS) 

tenotomy and volar plate release were done through surgical procedure. The acute angle between the volar cortex of proximal phalanx 

shaft and that of proximal phalanx head on finger were measured using true lateral radiographs at initial visit. The same procedures for 

measurement on finger were done two years after surgery. The extent of proximal interphalangeal joint (PIPJ) contracture on passive 

functioning was evaluated to determine clinical outcomes from conservative and surgical intervention.

Results: The mean acute angle between the volar cortex of proximal phalanx shaft and that of proximal phalanx head before surgery 

was mean 24.14 ± 8.45 degree and mean 16.05 ± 5.80 degree after medical intervention (P < 0.001). The extent of PIPJ contracture also 

showed significant improvement (P < 0.001).

Conclusion: Remodeling of proximal phalanx with camptodactyly after conservative and/or surgical intervention were confirmed on 

radiograph.

Acknowledgment: The authors declared that no financial funding or conflicts of interests involved in this study.
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Introduction: Stretchable strain sensor has a key role as a measurement tool to perceive physical change or deformation. When attached to 

an object, acceleration, pressure, and/or strain in the object lead to deformation in the sensor, causing its electrical resistance to change. 

This sensor detects resistance changes and thus can measure acceleration, pressure, tension, and strain. Fabricating stretchable strain 

sensors with high sensitivity, durability, fast response and excellent stability are needed for evaluating human joint motion. As there are 

multiple joints to measure in the hand and dynamic motion measurement is important, we thought that application of the strain sensor to 

finger joints would be appealing.

Materials and Methods: The carbon nanotube thin film was used as a stretchable strain sensor produced by inkjet printing method and 

pre-cracking method. We measured the long finger MCPJ angle in 12 healthy male volunteers. Adhesive medical tape was attached 

to both ends of the strain sensor, which were then fixed over the third MCP joint on the dorsal side. The hand was placed next to a 

conventional goniometer, and the subject was told to flex the MCP joint at predetermined angles; 20, 45, 60, and 90 degrees. The flexion-

extension cycle was repeated 20 times for each angle, and the subject was told to hold their hand in position for 10 seconds at each angle. 

The subject was then told to repeat 20 flexion-extension cycles at random angles. A 3-minute rest was taken between each set of angles. 

Linearity of the relationship between the change in length of the sensor and angle of the MCPJ was analyzed by regression analysis. 

Reliability of the strain sensor was assessed with the use of intra-class coefficient (ICC) and a one-way random effect model, assuming a 

single measurement.

Results: The strain sensor responded to the flexion-extension motions rapidly and repeatedly. The high stretchability of the sensor allowed 

for stable elongation throughout the flexion-extension movements. There was a linear relationship between the change in length of the 

strain sensor and intended angle of the MCPJ. The R2 values of each subject ranged from 0.713 to 0.975, indicating a high degree of 

linearity. The linear increase in the sensor length with increasing bending angle means that the sensor has the ability to detect and quantify 

the applied strain. In the linear mixed model, the conditional R2 value was 0.9039, which shows good fit between elongation of the strain 

sensor and MCPJ angles. The mean ICC values across tests ranged from 0.745 to 0.978.

Conclusion: In conclusion, this study shows that it is possible to measure the MCPJ angle using a stretchable carbon nanotube strain sensor.

Acknowledgment: This work was supported by a research fund for translational researches from the authors’ university (No. 800-

20140166).
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Introduction: The location of the ulnar styloid process is confusing, because the radius rotates around the ulna. The ulnar styloid may look 

either volarly or dorsally located with respect to the hand when the forearm is pronated or supinated. The purpose of this study was to 

identify the absolute location of the ulnar styloid, and use it as a reference of forearm rotation on wrist lateral radiographs.

Materials and Methods: Standard wrist lateral view is an orthogonal projection of the wrist with X-ray beam parallel to the humerus, with 

the elbow flexed to 90°. We investigated forearm CT images of 23 patients which were taken with the elbow flexed more than 70° and 

axial images of which were perpendicular to the distal ulnar shaft. Straight lines parallel to the long axis of the humerus were drawn on 

axial images at the level of the ulnar head, passing the most volar/dorsal point or the ulnar head (lines V and D), center of the ulnar head (line 

UH), and center of the ulnar styloid process (line US). A straight line was drawn from center of the ulnar head to center of the ulnar styloid 

process (line C). To identify in which direction the ulnar styloid is located on the axial plane of the ulnar head, the angle between lines C 

and UH was measured (ulnar styloid direction angle). To identify how volarly or dorsally the ulnar styloid should appear on wrist lateral 

view, the ratio of the distance between lines V and D (DUH) and the distance between lines V and US (DUS) was calculated (ulnar styloid 

location ratio).

Results: Mean ulnar styloid direction angle was 12° dorsally. Mean ulnar styloid location ratio was 1:0.55.

Conclusion: The ulnar styloid is located in nearly ulnar-most and very slightly dorsal aspect of the ulnar head on axial plane. It should 

appear almost midway (55% dorsally) of the ulnar head on standard wrist lateral view with neutral forearm rotation.

Acknowledgment: We thank radiology staff.
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Introduction: Although standard wrist PA/AP radiographs should be obtained with neutral forearm rotation, there have been no reports 

on how we can validate the forearm rotation in radiographs already taken.

Materials and Methods: The standard wrist PA view is obtained with the shoulder abducted 90° from the trunk and the elbow flexed 

at 90° with the ulna perpendicular to the humerus. The forearm should be in neutral rotation, and the wrist should be with no flexion, 

extension or deviation. As the radius rotates around the ulna during pronation/supination, we hypothesized that if the distal ulna has a 

specific curvature we can find out whether a wrist PA or AP view is obtained with the forearm in neutral or in pronation/supination. We 

found forearm 3D CT images of 23 patients with non-ulnar disorder, which were taken with the elbow flexed more than 70°. The distal 

ulnar curvature in relation to the humeral shaft was evaluated.

Results: The distal ulna had a curvature which is dorsally (laterally in relation to the humeral shaft) concave. The direction of the curvature 

angled 72 degrees as compared to the humeral axis. In a wrist PA/AP radiograph which is taken with neutral forearm rotation, the distal 

ulnar shaft appears almost straight. In a wrist PA/AP radiograph which is taken with the forearm pronated, the distal ulnar shaft appears 

radially curved (convex to the radius). In a wrist PA/AP radiograph which is taken with the forearm supinated, the distal ulnar shaft appears 

counter-radially curved (concave to the radius). The radio-ulnar gap is the widest in a wrist PA view taken with the forearm supinated 72 

degrees.

Conclusion: Our results enable the validation of forearm rotation in wrist lateral views already taken. This is helpful for measurements and 

comparisons of wrist parameters, especially for the ulnar variance which varies with forearm rotation.

Acknowledgment: We thank radiology staff.
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Introduction: Extension-block pinning represents a simple and reliable surgical technique. Although this procedure is commonly performed 

successfully, some patients develop postoperative extension loss. To date, the relationship between extension-block Kirschner wire (K-wire) 

insertion angle and postoperative extension loss in mallet finger fracture remains unclear. We aimed to clarify this relationship and further 

evaluate how various operative and non-operative factors affect postoperative extension loss after extension-block pinning for mallet 

finger fracture.

Materials and Methods: The study included 75 patients with acute mallet fracture treated between 2007 and 2015 using extension-

block pinning. We measured postoperative extension loss and investigated the effect of operative and non-operative factors such 

as extensionblock K-wire insertion angle, fixation angle of the distal interphalangeal (DIP) joint, and fracture size. We evaluated the 

correlation between extension-block K-wire angle and postoperative extension loss. Moreover, we evaluated other statistically significant 

factors affecting postoperative extension loss.

Results: The correlation analysis revealed that extension-block K-wire insertion angle had a negative correlation with postoperative 

extension loss, whereas fracture size and time to operation had a positive correlation. When stratifying patients in terms of negative 

and positive fixation angle of the DIP joint, the independent t-test showed that less postoperative extension loss was associated with a 

positive fixation angle. When stratifying patients in terms of extension-block K-wire insertion angle (30°, 30°–40°, >40°), ANOVA showed 

significantly less postoperative extension loss for higher insertion angles (>40°) than for medium insertion angles (30°–40°).

Conclusion: Both operative and non-operative factors are important, as they may affect extension loss after extension-block K-wire 

treatment of acute bony mallet finger fracture. In conclusion, using an insertion angle of the extension-block K-wire of 40°– 45° and a 

slightly hyperextended position of the DIP joint may help reduce postoperative extension loss.

Acknowledgment: N/A
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Introduction: We aimed to compare the clinical and radiographic results of patients with a mallet fracture involving more than one-third of 

the articular surface, but without high degree subluxation of the distal interphalangeal (DIP) joint, treated with extension block pinning or 

non-operative management.

Materials and Methods: Forty-nine patients with a mallet fracture involving more than one-third of the articular surface were reviewed. 

Twenty-six cases were treated using extension block pinning (surgery group) and 23 were treated non-operatively (non-operative group). 

At the final follow-up, extension lag and flexion of the DIP joint of the affected digit were measured. DIP joint pain was rated using a visual 

analogue scale and the overall clinical outcomes were graded using Crawford’s criteria. Complications, including nail deformity and dorsal 

prominence, were also assessed. The rate of DIP joint subluxation, and fracture fragment size were radiographically evaluated.

Results: Mean extension lag and flexion of the DIP joint, and mean visual analogue pain scores were not significantly different in the two 

groups. Outcomes, as assessed using Crawford’s criteria in the surgery group, were as follows: excellent for 5, good for 12, fair for 6, and 

poor for 3. Outcomes in the non-operative group were excellent for 2, good for 11, fair for 8, and poor for 2, which were similar with 

those of the surgery group. Moreover, the frequency of nail deformity or dorsal prominence was similar in the two groups. The rate of DIP 

subluxation and mean fracture fragment size were similar between the two groups. All the fractures had united by 3 months after injury in 

both groups.

Conclusion: The clinical outcomes do not significantly differ between extension block pinning and non-operative management for mallet 

fractures involving more than one-third of the articular surface, but without high degree subluxation of the DIP joint. Level of Evidence; 

Therapeutic, Level III
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Keywords: Mallet fracture, conservative treatment, extension block pinning

 Presentation No. 349  

Title: Why not try direct anatomical reduction of bony mallet finger? (A modified Intrafocal pinning technique)

Authors: Ji Kang PARK1 , Sang Woo KANG1 , Seung Myoung CHOI1

Presenter: Ji Kang PARK Corresponding Author: Ji Kang PARK Field: Hand

Affiliation:  1. CHUNGBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: The purpose of this study was to describe and evaluate a modified intrafocal pinning technique for the treatment of bony 

mallet finger.

Materials and Methods: We reviewed 18 patients(14 men, 4 women) with closed bony mallet finger who were treated with a modified 

intrafocal pinning technique. The mean joint surface involvement was 40.5% (range: 25–48%). The mean time from injury to surgery was 

14.5days and average follow-up was 6 months(range, 3-10 month). The functional outcomes were graded using Crawford’s criteria.

Results: All fractures achieved anatomical reduction and union at an average of 6 weeks after surgery. The mean extension lag was 2.8 

and active flexion of the distal interphalangeal joint was 72 degrees. According to the Crawford rating scale, 12 were excellent and 6 were 

good. There were no pin site infections, nail deformity, or dermal necrosis.

Conclusion: Our modified Intrafocal pinning technique is an useful treatment option in bony mallet finger to achieve an anatomical 

reduction and provides good clinical results.
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Introduction: The purpose of this study was to analyze the clinical results of 7 PIPJ fracture dislocation patients treated with periphalangeal 
steel wire loop pullout technique.
Materials and Methods: From May 2002 to November 2016, among 108 patients with PIPJ fracture and dislocation, we retrospectively 
analyzed 7 patients (3 males, 4 females) underwent surgical treatment with periphalangeal wire loop pullout with 4-0 steel wire (ETHICON, 
somerville, USA). Among 7 cases, 1 female patient was operated at another hospital and after revision surgery at out hospital. The mean 
follow-up period was 36 weeks, with an average age of 32.4 years (range, 13 to 68 years). Two of the seven cases were in the fourth finger 
and five cases were in the fifth. The central slip avulsion was in 4 cases and the volar plate avulsion was in 3 cases. In 4 cases, wire loop 
pullout was performed alone. In 2 cases, the associated fracture was fixed with K-wire and extension block pinning was added in 1 case. 
In all cases, wire was removed 4 weeks after surgery. The radiologic results were evaluated by plain radiographs, then fracture fusion and 
postoperative subluxation of the joint were assessed. Clinical results were evaluated by Modified Green and O'brien score, which included 
range of motion, VAS score, and grip strength.
Results: Three cases of volar avulsion were hyperextension injuries, and four cases of dorsal avulsion were injured by direct contact injury. 
In two cases with fracture fixation with K-wire, the fracture involved approximately 20% of the joint surface and was performed for 
additional stabilization. In all cases, the pain decreased (VAS 6.9 -> 1.7) and the active range of motion of the PIPJ was restored to about 
80% of the normal range (0-120), with a flexion average of 99 degrees and extension average of - 5.7 degrees. In evaluating through 
Modified Green and O'brien scale showed excellent results in 4 cases, Good in 2 cases and Fair in 1 case. Mild flexion contracture and 
buttonhole deformity occurred in one each case, but the treatment was completed after the dynamic splint. Imaging results showed that 
the joint congruency was maintained without subluxation in all cases. Fragmentation and resorption of bone fragments occurred in one 
each case, but the clinical outcome was not affected.
Conclusion: In the treatment of PIPJ fracture dislocation involving less than 20-30% of the joint surface, periphalangeal steel wire pullout 
technique is simpler than the conventional method, no damage to the neurovascular bundle, and can easily adjust the tension because 
the wire is passed through the skin and fixed outside the body using a button. Treatment with this method has satisfactory clinical and 
radiological results and is considered as a recommended treatment method.
Acknowledgment: None
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Introduction: Angulated fifth metacarpal neck fracture following failure of conservative treatment has not been reported. Most surgeons 
choose closed reduction and immobilization as an initial treatment option for angulated neck fracture, even for angulations of over 30°. 
However, some patients present with progression of the angulation within a period of a few weeks following the fracture.The purpose of 
this study was to evaluate the efficacy of antegrade intramedullary pinning performed for neck fractures with angulations of over 30° after 
failed conservative treatment during the subacute phase, and to compare the radiologic and clinical results with those of acute fractures 
with angulations of over 30° treated via the same procedure.
Materials and Methods: Seventy-three patients with a fifth metacarpal neck fracture, were admitted to our institute between January 
2010 and April 2015. Among them, 26 patients with an acute fracture (Group 1) and 27 patients with a subacute fracture after failed 
conservative treatment who met the inclusion/exclusion criteria were investigated. After surgery, improvements in angulation and 
shortening, visual analog scale (VAS) score for postoperative pain, Disabilities of the Arm, Shoulder, and Hand (DASH) score, active range 
of motion (ROM), and grip strength were evaluated and compared.
Results: The mean durations of surgery from injury were 4.92 and 32.74 days in Groups 1 and 2, respectively, with a significant difference (p 
< 0.001). The preoperative amounts of angulation were 44.91° and 45.89° and the amounts of preoperative shortening were 3.31 and 3.44 
mm, respectively, with no significant difference (p > 0.05). At the final follow-up, the angulation had definitively improved compared with 
before surgery in both groups (p < 0.001, both). However, there was a slight significant difference in terms of the residual angulation of 
3.35° and 5.56° in Groups 1 and 2, respectively (p = 0.02). Preoperative shortening was restored in both groups (p < 0.001, both) and the 
final state of residual shortening were similar (p = 0.06). The final VAS scores, DASH scores, ROM, and grip strength were all satisfactory in 
both groups without any significant difference.
Conclusion: The failed treatment group, which had been predicted to obtain proper union through the initial use of conservative 
treatment, provided an adequate indication for noninvasive antegrade pinning. Additionally, the current study suggested that closed 
reduction/immobilization remains a primary recommendation for angulated metacarpal neck fracture as long as careful observation is 
conducted if progression of the reduced fracture towards dorsal angulation is suspected.
Acknowledgment: None
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Introduction: Our purpose is to compare and analyze intraoperative fluoroscopy (skyline view) and mobile-mini computed tomography (CT)

for detecting protruded screw in volar locked plating of distal radius fracture.

Materials and Methods: We did a prospectively analysis on 20 patients (6 males and 14 females) who had both intraoperative 

fluoroscopy(skyline view) and mini CT taken, among the patients who had volar locking plate fixation for distal radial fracture at our 

institution from January 2017 to March. In all cases 4 to 5 locking screws were used at distal row to fix the plate, and skyline view and 

mobile-mini CT were undergone before pronator quadratus and skin suture. After axial view parallel to the screw was reconstructed on 

CT, distance between screw tip and dorsal cortex (STCD : screw tip cortex distance) was measured by saving the images on PACS. STCD 

measured by mobile-mini CT and skyline view were compared.

Results: In skyline view, STCD was 1.68mm, 2.08mm, 2.16mm, 2.84mm, 4.51mm from radial side, respectively. In mobile-mini CT, it was 

1.79mm, 1.22mm, 1.20mm, 1.62mm, 5.79mm, respectively. Regarding the 2nd and 3rd screws, STCD measured by skyline view was 

significantly longer compared to that by mobile-mini CT (p value<0.05). 2 cases showed protruded 3rd screw in CT, while they did not 

seem so in skyline view. These screws were replaced with shorter ones.

Conclusion: In our study, screws looked less protruded at skyline view compared with mobile-mini CT. Additional caution is needed 

especially when inserting 2nd and 3rd screw.

Acknowledgment: none
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Introduction: We compared the isokinetic power and bone union period between pronator quadratus sparing technique and conventional 

technique for volar plating of distal radius fracture

Materials and Methods: The subjects were the patients who had volar plate fixation for distal radial fracture in our institution from January 

2014 to January 2016. Follow-up period was more than at least 6 months. Patients were divided into two groups; group 1 were 22 

patients with pronator quadratus sparing technique, and group 2 were 25 patients with conventional technique. Each group was divided 

into two sub-groups according to the presence of comminution. Each group was compared with pronation peak torque and grip strength 

of both side after 1 year of surgery, and measured period of bone union. For statistical management and analysis, we used comparative 

analysis with independent T-test.

Results: The average follow- up period was 13±4.2 months and the average age was 68.3 years-old in group 1 and 67.6 years-old in group 

2. There was no significant difference between the two groups regarding follow-up period, age and sex. The ages of patients without 

comminution were significantly younger, which is 59.4 years-old, than those with comminution, which is 76.1 years-old. Bone union period 

was 7.4 weeks in group 1 without comminution and 7.3 weeks in group 2 without comminution, and there was no significant difference 

between the two groups. However, in the patients with comminution, there was significant difference between group 1, which had 8.7 

weeks of bone union period and group 2, which had 14.5 weeks. Pronation peak torque was 90.4% of non-affected side in group 1 

without comminution, and 78.5% in group 2 without comminution, and there was significant difference between two groups. However, 

there was no significant difference in Group 1(79.4%) and Group 2(73.5%) with comminution. Grip strength was 85.3% of non-affected 

side in Group 1 and 81.3% in Group 2, and there was no significant difference between two groups.

Conclusion: It is considered to be able to preserve the pronation peak torque by PQ sparing technique in the patients without 

comminution. But, there was no significant difference in comminution fracture. It is thought that comminuted fracture tend to happen 

in older patients, and pronator quadratus might be weaken as being older and PQ might have been injured. By PQ sparing technique in 

comminution fracture, the bone union period might shorter than conventional technique. But, fracture line of simple distal radius fracture 

was pretend to be more distal than the insertion site of pronator quadratus. So, bone union period might not have been affected in simple 

distal radius fracture with using PQ sparing technique.

Acknowledgment: none
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Introduction: This study aimed to investigate whether the postoperative joint function recovery and stiffness of the joint, which is one 

of the complications of external fixation, were associated with the degree of joint distraction after distraction of the wrist and external 

fixation in distal radius fracture.

Materials and Methods: This study was conducted on 55 patients who underwent reduction using external fixation for distal radius 

fracture from January 2007 to December 2014. Patients who had a fracture that might affect wrist function in addition to radius fracture, 

those who underwent internal fixation as well as external fixation, and those who had a fracture without involvement of the articular 

surface were excluded from this study. All fractures were classified using the AO/OTA classification, and the degree of preoperative 

distraction was measured radiographically using the ratio of the carpal height. For postoperative functional assessment, Gartland Werley 

classification, ROM of the wrist, gripping force, and pinch strength were measured.

Results: In the functional assessment based on the Gartland Werley classification, excellent was reported by 31 persons; good, 16 persons; 

fair, 8 persons; and bad, 0 persons. The higher the carpal height, the higher the satisfaction was with the wrist function. The mean CHR 

was 0.519 preoperatively and 0.565 immediately after surgery. The mean postoperative CHR of excellent group according to Gartland 

Werley classification was 0.581, demonstrating better clinical outcome in distraction than other groups. (p=0.09 compare with good 

group, p=0.004 compare with false group) Moreover, in terms of the average ROM compared to the unaffected side, flexion was 49.9 

degree (83 %); extension, 53.4 degree (89 %); radial deviation, 18.1 degree (90 %); ulnar deviation, 27 degree (90 %); and total 149.6 

degree (88 %). The ROM did not show a negative correlation with carpal height. No ROM nor reduction loss occurred as complication, 

but 9 patients complained of joint stiffness. Only 1 case of joint stiffness was manifested when CHR value was higher than 0.54, showing 

a tendency for lower incidence of joint stiffness when distracted over 0.54 of CHR. (p<0.001)

Conclusion: External fixation after sufficient distraction of the wrist joint produced an excellent outcome in the functional assessment, 

with lower incidence of complications such as stiffness of the joint. Additionally, the range of wrist motion did not exhibit a negative effect 

compared to the unaffected side.

Acknowledgment: This paper was supported by Inha university research grant.
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Introduction: In complex regional pain syndrome type I(CRPS type I), patch osteoporosis due to osteoclast hyperactivity is a common 

finding, but the relationship of vitamin D and CRPS type I is still unknow. The purpose of this study was to investigate the serum levels of 

vitamin D and the influence of vitamin D and other factors on the incidence of complex regional pain syndrome type I after fracture after 

distal radius fracture(DRF).

Materials and Methods: A total of 62 patients with a DRF who had been treated surgically were enrolled in this prospective observational 

study. The CRPS type I group with DRF ; 22 patients, the control group with DRF ; 40. The factors assessed for the development of CPRS I 

were age, gender, smoking Hx, the body mass index, the type of fracture, the serum vitamin D level, alkaline phosphatase and the duration 

of immobilization. A multivariate logistic regression analyses were conducted to identify independent predictors of CRPS I development 

after surgery for a distal radius fracture as well as to identify confounding effects of variables. Statistical significance was accepted for 

p<0.05.

Results: The age of two group was similar (mean and standard deviation[SD], 67.25 ± 12.09 years versus 67.23 ± 10.06 years). Body mass 

index and alkaline phosphatase between CRPS group and control group are similar also. (21.99 ± 5.03 cm/kg versus 23.76 ± 3.07 cm/

kg, 130.64 ± 84.05 U/l versus 147.32 ± 103.28U/l) The CRPS group was slightly lower than the control group (18.70ng/mL ± 6.38 versus 

20.04ng ± 9.33) without statistically significance(p=0.55). According to the multivariate analysis, vitamin D and alkaline phosphase did not 

reduce the incidence of CRPS.

Conclusion: This study demonstrated that in patients with a distal radius fracture, the serum vitamin D level is not associated with the 

incidence of CRPS I.

Acknowledgment: None
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Introduction: Loss of skeletal muscle mass and consequent loss in muscle function associate with aging, and this condition negatively 

impacts the activities of daily living and increases elderly individuals’ frailty to falls. Thus, patients with low appendicular lean mass would 

show different functional recovery compared to those without this condition after surgery for distal radius fracture (DRF). This study 

compares the functional outcomes after surgery for DRF in patients with or without sarcopenia.

Materials and Methods: A total of 157 patients older than 50 years of age with a DRF treated via volar plate fixation were enrolled in this 

prospective study. A definition of sarcopenia was based on the consensus of the Asian Working Group for Sarcopenia. The researchers 

compared functional assessments (wrist range of motion and Michigan Hand Questionnaire [MHQ]) and radiographic assessments (radial 

inclination, volar tilt, ulnar variance, and articular congruity) 12 months after surgery between patients with and without low appendicular 

lean mass plus slowness or weakness. Multivariable regression analyses were performed to determine whether appendicular lean mass, 

grip strength, gait speed, patient demographic, or injury characteristics accounted for the functional outcomes.

Results: Patients with low appendicular lean mass plus slowness or weakness showed a significantly lower recovery of MHQ score than 

those in the control group throughout 12 months. There was no significant difference in the range of motion between the groups. The 

radiologic outcomes showed no significant difference between groups in terms of volar tilt, radial inclination or ulnar variance. According 

to multivariable regression analysis, the poor recovery of MHQ score was associated with an increase in age, grip strength and lower 

appendicular lean mass, and these three factors accounted for 37 % of the variation in the MHQ scores.

Conclusion: Patients with sarcopenia are at risk for poor functional recovery after surgery for DRF, even when they have similar radiologic 

outcomes.

Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea government 

(MSIP) (No. 2017R1C1B1002544).
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Introduction: Several studies report a relationship between high cholesterol levels and tendinopathy or tendon rupture. Lateral epicondylitis 

(LE) is a common tendinopathy that affects the upper extremities. We investigated whether high cholesterol is associated with the 

occurrence of LE.

Materials and Methods: We retrospectively reviewed 102 patients with a mean age of 46 years who presented with LE at our institution. 

For healthy controls, we obtained the data on 102 age-matched individuals without musculoskeletal symptoms from a national cohort (the 

Sixth Korean National Health and Nutrition Examination Surveys), and for another control group, we evaluated 102 agematched patients 

who underwent surgery for a distal radius fracture at our institution. We compared total cholesterol levels between the groups and 

evaluated whether cholesterol was associated with clinical findings of LE based on symptom duration, pain level, and magnetic resonance 

imaging findings.

Results: Total cholesterol levels were significantly higher in patients with LE (205.4 mg/dL) than in healthy individuals (191.6 mg/dL, p<0.05) 

and in those with distal radius fracture (182.6 mg/dL, p<0.05). When we pooled the patients with LE and the two control groups, the LE 

incidence was higher in the non-optimal cholesterol group (51.3% vs. 21.9%, p<0.001); that is, patients with non-optimal cholesterol had 

a higher risk of LE than did those with optimal cholesterol, with an odds ratio of 3.75. There was no correlation between cholesterol levels 

and the clinical findings assessed in patients with LE.

Conclusion: This study suggests a potential link between cholesterol status and the occurrence of lateral epicondylitis. Additional studies 

are necessary to confirm this relationship and to determine whether cholesterol interventions would affect LE prevention or treatment.

Acknowledgment: We thank Ms. Joo Hee Chung for her assistance in data collection.
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Introduction: Neuronal regulation by neuromediators such as substance P (SP) is important in tendon homeostasis and disruption of this 

regulation causes tendinopathy. However, the relationship between SP and tendinopathy development remains unknown and is debated 

because SP is also known to be involved in tendon healing. The purpose of this study is to determine the role of SP in the pathogenesis of 

tendinopathy.

Materials and Methods: Heathy (n = 10) and tendinopathy (n = 10) tendon were harvested from human donors. Tenocytes from each 

group were cultured individually and the expression levels of genes and proteins that were known to be associated with the pathogenesis 

of the tendinopathy were compared. SP or phosphate buffered saline (PBS) was exogenously administered to the healthy tenocyte and the 

effect of SP was evaluated by analyzing cellular proliferation, gene, and protein expressions.

Results: The results showed that tendinopathy tenocytes had higher levels of COL3A1, MMP1, COX2, PLOD2, and SP gene expression 

compared to healthy tenocytes (p < 0.05 in all). However, COL1A1 decreased significantly in the tendinopathy tenocyte (p < 0.05). These 

differences between two groups were also determined by western blot assay. Next, SP treatment on the healthy tenocyte displayed similar 

changes to that of tendinopathy tenocytes. Additionally, cells with SP had the tendinopathy change morphologically although cellular 

proliferation was significantly higher compared to that of the PBS-treated group (p < 0.01).

Conclusion: SP enhanced cellular proliferation and remodeling in order to repair the damaged tendon. However, prolonged proliferation 

and remodeling may have detrimental effects on the tendon due to a concomitant increase in type 3 collagen. SP plays a crucial role in 

tendinopathy development and could be a future therapeutic target for treatment.
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Introduction: The aim of this study was to clarify efficiency of tenosynovectomy in A1 pulley release.in patients with trigger finger.

Materials and Methods: A total of 30 subjects (Male 11, Female 19, mean age 66.2 ± 5.9 years) with trigger fingers were selected. The 

A1 pulley release with tenosynovectomy were performed in all 30 participants. Flexor digitorum superficialis(FDS) and flexor digitorum 

profundus(FDP) tendons were exposed and marked to evaluate the excursion after A1 pulley release were performed. The subjects were 

instructed to flex the distal interphalangeal joint(DIP) with fixed middle phalanx position, and difference between extent of excursion of 

FDS and that of FDP were measured. After tenosynovectomy, same procedures were performed to evaluate difference between extent of 

excursion. The degree of proximal interphalangeal joint(PIPJ) contracture and the severity of pain determined by visual analog scale(VAS) 

on active functioning were measured to determine clinical outcomes before and after surgery.

Results: The mean differences of excursion of FDS and FDP tendon before surgery was mean 4.14 ± 1.45 and mean 6.05 ± 1.80 after A1 

pulley release (P < 0.001). The extent of PIPJ contracture showed significant improvement (P < 0.001). The difference between VAS score 

also showed significant improvement before and after A1 pulley release (P < 0.001 ).

Conclusion: Performing sufficient tenosynovectomy in A1 pulley release was crucial to resolving the proximal interphalangeal joint 

contracture, and it could also improve clinical manifestation. Thus, the sufficient tenosynovectomy would be helpful for successful surgical 

outcomes.

Acknowledgment: The authors declared that no financial funding or conflicts of interests involved in this study.
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Introduction: The patients with post-traumatic ankylosis of the joints in the hand were usually managed with nonoperative treatments 

at first. Surgeons decided to choose the operative method in selected patients for better outcome. There were many attempts to restore 

the post-traumatic stiff joints in the hand into mobile ones, but the results were limited and not satisfactory. The standard methods of 

surgical treatment for them were not qualified. We report our experiences on surgical treatment, the volar plate partial excision and dorsal 

capsulotomy, for post-traumatic ankylosis of metacarpophalangeal joints(MCPJ) and interphalangeal joints(IPJ) of the fingers.

Materials and Methods: We retrospectively reviewed fourteen patients (male 7, female 7, mean age 21.5 ± 17.0 years) with post-traumatic 

finger ankylosis who underwent volar plate partial excision and dorsal capsulotomy, and followed-up for more than 6 months. A single 

surgeon operated on the affected joints. The range of motion was used to determine the surgical outcomes before and 6-months after 

surgery.

Results: The maximal flexion angles of affected finger joints before surgery were mean 38.5 ± 23.8 degrees. Then 6 months after surgery, 

the flexion angles were mean 92.2 ± 12.5 degrees (P<0.001). The final range of motion improved especially when the patient had 

performed finger exercise sufficiently. In all cases, there were no definite complications like joint instability or hyperextension tendency.

Conclusion: Performing volar plate partial excision and dorsal capsulotomy in post-traumatic finger ankylosis was crucial to improve the 

range of motion of affected finger. The long term follow up is necessary to check out whether the postoperative changes of joints like 

remodeling or arthritis appear.

Acknowledgment: There are no conflict of interests regarding the above paper.
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Introduction: Intralesional injections with triamcinolone acetonide can modify the progression of Dupuytren’s contracture, with degrading 

the insoluble collagen in hypertrophic scars and keloids to salt-soluble collagen, which is absorbed by the body and excreted.  Percutaneous 

needle fasciotomy (PNF) has been suggested for the treatment of Dupuytren’s contracture with several advantages of minimal invasive 

surgery. The purpose of this study was to report outcomes of ultrasound-guided PNF after intralesional injection with triamcinolone.

Materials and Methods: Twenty-two hands (fourteen patients with an average age of 66.4years) treated by ultrasound guided PNF after 

steroid injection from Sep, 2014 to Oct, 2016 were reviewed. Among them, little finger was affected in 18 hands and ring finger was 

affected in 14 hands. For surgical treatment of Dupuytren’s contracture, generally 40 to 80 mg of triamcinolone acetonide was injected 

into the palpable nodule followed by ultrasound-guided PNF after 4weeks. At 6 months’ follow-up, outcome measurements including 

self-reported outcomes on satisfaction, clinical improvement defined as a decrease of contracture angle up to 50% or more compared to 

the baseline, and clinical success defined as a residual degree of contracture with 5° or less were assessed. In addition, recurrence defined 

when the degree of contracture increased up to 20°or more compared to immediate postoperative data and complications such as 

neurovascular injuries or infection were investigated.

Results: All fingers showed clinical improvement with 100% of patient’s satisfaction. Clinical success rates of ring and little fingers were 

64.28% and 47.05%, respectively (p=0.18). Analyses of outcomes according to the affected joints showed that clinical improvement 

were greater in the metacarpophalangeal (MCP) joint than the proximal phalangeal (PIP) joints, but the difference was not significant 

(100% vs 84.61%, p = 0.07 ). However, clinical success was statistically superior in the MCP Joints compared to the PIP joints (79.31% 

versus 23.07%, p < 0.01 ). The mean percentages of improvement in the contracture angle after surgery were 92.48 % for MCP joints and 

65.58% for PIP joints compared to the preoperative data. No patient had complication such as depigmentation of skin, rupture of tendon, 

nerve injury, and recurrence.

Conclusion: Intralesional steroid injection followed by ultrasound guided PNF for the treatment of Dupuytren’s contracture showed 

satisfactory outcomes with few complications, which indicates that this technique may be an alternative to the open technique.

Acknowledgment: No benefits in any form have been or will be received from a commercial party directly or indirectly related to the 

subject of this study by any of the authors.
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Introduction: The purpose of this study was to compare the clinical and radiological outcomes of AO 3.5 dynamic compression plate (DCP), 

3.5 limited contact-dynamic compression plate (LC- DCP) and 2.7 ulnar osteotomy plate for ulnar shortening osteotomy (USO) in patients 

with idiopathic ulnocarpal impaction syndrome. In addition, the effect of interfragmentary screw fixation (ISF) on radiologic outcomes of 

USO was assessed.

Materials and Methods: Seventy-eight patients who underwent ulnar shortening osteotomy using plate fixation and followed up at least 

1 year were enrolled. Three types of plates were consecutively used: AO 3.5 DCP (Group I, n = 31), AO 3.5 LC-DCP (Group II, n = 19), AO 

2.7 ulnar osteotomy plate (group III, n = 28). The patients were also divided into two groups based on performing ISF: ISF group (n = 27) 

and no ISF group (n = 51). The clinical outcomes were evaluated by Disability of arm, shoulder and hand (DASH), Patient related wrist 

evaluation (PRWE). Radiological outcomes including time to bone union, presence of delayed union which was defined when the union 

was not observed until 12 weeks, and re- fracture after metal removal were assessed. Other possible factors that might affect bone union 

such as smoking, underlying disease were assessed.

Results: All patients showed union at final follow-up. There were no statistically significant differences in both clinical and radiological 

outcomes according to the types of plates. When comparing the groups treated with and without ISF, time to bone union was shorter in 

the ISF group (7.56 ± 2.56 weeks vs 9.79 ± 6.59 weeks, p=0.038). Delayed unions were only observed in 8 of 51 patients treated with no 

ISF (15.68% vs 0%, p=0.045). In no ISF group, 5 of 43 patients (11.62%) who removed the plate had experienced re-fracture of the ulna 

by low energy trauma after plate removal. However, there was no significant difference of clinical outcomes between the ISF group and no 

ISF group.

Conclusion: Types of plate didn’t influence the clinical and radiological outcomes of USO in the patients with idiopathic ulnocarpal 

impaction syndrome. However, ISF with plating for ulna shortening osteotomy has several advantages such as early bony union and 

prevention of re- fracture after metal removal.

Acknowledgment: No benefits in any form have been or will be received from a commercial party directly or indirectly related to the 

subject of this study by any of the authors.
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Introduction: Positive ulnar variance is a well-known risk factor for idiopathic ulnar impaction syndrome (UIS). However, not all patients 

with positive ulnar variance develop symptomatic UIS. The aim of the present study was to clarify the relationship between lunate 

morphology and idiopathic UIS.

Materials and Methods: Lunate morphology on standard wrist radiographs of 95 patients with idiopathic UIS (UIS group) was compared 

with that of 95 asymptomatic patients with positive ulnar variance (control group). The shape of the lunate was measured using the 

capitatetriquetrum distance (CTD), ulnar coverage ratio (UCR), radiolunate distance (RLD), and radiolunate angle (RLA). The association of 

radiographic parameters and lunate types with the development of UIS was investigated.

Results: The proportion of type II lunate, which has a medial hamate facet, was significantly higher in the UIS group than in the control 

group (p = 0.001). CTD, UCR, and RLD were significantly greater in the UIS group in univariate analysis (p < 0.05), while CTD (odds ratio 

[OR], 1.516; 95% confidence interval [CI], 1.114–2.061; p = 0.008) and UCR (OR, 44.776; 95% CI, 5.348–374.899; p = 0.002) showed a 

positive association with UIS in multivariate analysis. Estimated cutoff values were 2.5 mm for the CTD (area under the curve [AUC] 0.65) 

and 0.4 for the UCR (AUC 0.64).

Conclusion: The proportion of type II lunate was greater in the UIS group than in the control group. A large UCR, which represents the 

broad base of the lunate, was positively associated with the development of idiopathic UIS.

Acknowledgment: None
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Introduction: Ulnar variance after ulnar shortening osteotomy often lengthens again. However, less is known about lengthening of ulnar 

variance after ulnar shortening osteotomy though it can effect on clinical results of ulnar shortening osteotomy. The purpose of this study 

was to quantify the change of ulnar variance and evaluate its clinical effect after ulnar shortening osteotomy.

Materials and Methods: We retrospectively reviewed 124 patients (139 wrists) who had undergone ulnar shortening osteotomy before 

2 years from this study. Wrists which have other musculoskeletal disease or trauma in upper extremity were excluded. To quantify the 

lengthened ulnar variance, the immediate postoperative ulnar variances were compared with those at 1 and 2 years after surgery. To assess 

its clinical effect, wrists were divided into two groups (group A; ≥50% of lengthened ulnar variance, group B; < 50% of lengthened ulnar 

variance) and the preoperative DASH score and those at 1 and 2 years after surgery were compared. A logistic regression analysis was 

performed in order to detect predictors for the ulnar variance lengthening.

Results: The average ulnar variances were 0.24 mm at immediate postoperative day, 1.01 mm at 1 year and 1.22 mm at 2 years after 

ulnar shortening osteotomy. Ulnar shortening length and proximal osteotomy (from an insertion of the central band of the interosseous 

membrane) were independent risk factors for postoperative ulnar variance change.

Conclusion: The ulnar variances after ulnar shortening osteotomy were lengthened with time and affect the clinical result of ulnar 

shortening osteotomy. To prevent the lengthening of ulnar variance, osteotomy should be performed at distal to insertion of the central 

band of the interosseous membrane.

Acknowledgment: None.
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Introduction: The main pathophysiology of idiopathic ulnar impaction syndrome is degenerative change due to impingement between 

ulnar head and carpus, therefore it is commonly thought that longer ulnar variances tend to induce severer ulnar sided wrist pain. However, 

there are no studies about the relationship between ulnar variance and pain intensity in any kinds of literature. The purpose of this study is 

to investigate factors associated with pain intensity in idiopathic ulnar impaction syndrome.

Materials and Methods: One hundred twenty-four patients (139 wrists) which were diagnosed with idiopathic ulnar impaction syndrome 

were included and wrists which have other musculoskeletal disease or history of trauma in upper extremity were excluded. DASH score, 

VAS score, length of ulnar variance, degree of degeneration (stage in Palmar classification), duration of ulnar wrist pain, presence of 

unstable degenerative triangular fibrocartilaginous complex tear, dominant hand or not, amount of physical work exposure were measured 

and the relationship between pain intensity and associated factors were statistically analyzed.

Results: The presence of unstable degenerative triangular fibrocartilaginous complex tear and amount of physical work exposure had 

positive correlations with the intensity of ulnar sided wrist pain, whereas other factors including especially length of ulnar variance were 

not correlated with the intensity of ulnar-sided wrist pain.

Conclusion: Longer ulnar variance does not induce severer ulnar-sided wrist pain in idiopathic ulnar impaction syndrome.

Acknowledgment: none
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Introduction: Ulnar side wrist pain is the most common cause of upper extremity disability, but it is not easy to make a firm diagnosis. 

Ulnocarpal stress test is essential physical examination to narrowing the differential diagnosis in ulnar-sided wrist pathology. However, 

there was some debates in interpretation of results of ulnocarpal stress test according to different forearm rotation position. Aim of this 

study is to analyze the correlation of positive results of ulnocarpal stress test with forearm supination or pronation and diagnosis of ulnar 

impaction syndrome or ulnar styloid impingement syndrome.

Materials and Methods: From March 2015 to February 2017, 40 patients who visited our hospital due to ulnar-sided wrist pain without 

trauma history and eventually diagnosed as ulnar impaction syndrome or ulnar styloid impingement syndrome were included. Final 

diagnosis was confirmed by MRI. We analyzed odds ratio and statistical significance between physical examination and final diagnosis.

Results: 34 patients were diagnosed as Ulnar impaction syndrome, and 26 of 34 patient had positive ulnocarpal stress test in forearm 

supination position. Odds ratio of positive ulnocarpal stress test in forearm supination for diagnosis of ulnar impaction syndrome was 

2.89 and it was statistically significant. 6 patients were diagnosed as Ulnar styloid impingement syndrome and 4 of 6 patient had positive 

ulnocarpal stress test in forearm pronation position. There was 10 patients who were diagnosed as ulnar impaction syndrome had positive 

ulnocarpal stress test in both supination & pronation position.

Conclusion: Patients who had positive ulnocarpal stress test in forearm supination tend to be diagnosed as ulnar impaction syndrome, and 

who had positive ulnocarpal stress test in forearm pronation tend to be diagnosed as ulnar styloid impingement syndrome.

Acknowledgment: none.

 Presentation No. 367  

Title: Chronically Retained Foreign Bodies in Hand: Diagnosis and long-term complications

Authors: Ji-Woog YOON1 , Hyun-Joo LEE1 , Jung-Duk SEO2

Presenter: Ji-Woog YOON Corresponding Author: Hyun-Joo LEE Field: Hand

Affiliation:  1. KYUNGPOOK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } , 2. SCHOOL OF MEDICINE, KYUNGPOOK NATIONAL 

UNIVERSITY { Orthopaedic } 

Introduction: Foreign bodies in the hand are easily and often missed in the initial evaluation of injury. Diagnosing retained foreign bodies is 

difficult due to radiolucent foreign bodies. Purpose of this study is to emphasize the need of consideration of foreign bodies in patient with 

chronic synovitis in hand.

Methods: 21 Patients who had clinically suspicious retained foreign body in soft tissue of hand were evaluated and 18 patients with chronic 

symptom were selected. Ultrasonography was conducted in all of the patients. Patient age, sex, localization of foreign body, duration of 

symptom, history of injury, follow up period, complication, and biopsy result were recorded and reviewed. Also patients’ demographics 

and clinical results were retrospectively reviewed.

Results: 8 out of 18 patients who were diagnosed with foreign body in hand with chronic symptoms did not remember the history of 

injury in the initial presentation. Average duration of symptom (interval between injury to hospitalization) was 13.3 months (range 1 – 96 

months). Third finger was the most often site of retaining foreign body (11 patients), and second finger (5 patients) was next common. 

Proximal interphalangeal joint and metacarpal joint were the most common sites of retaining foreign body (each, 6 patients). All of the 

patients were diagnosed with ultrasonography and went through surgery. After the surgery, average follow up period was 16.8 months 

(excluding 2 patients who were in progress of follow up). During this period, common complication was pain (5 patients) and numbness (2 

patients). Biopsy result showed mainly of chronic inflammation, fibrosis, granuloma, and foreign bodies.

Conclusion: Patient with symptoms of cellulitis, osteomyelitis, and palpable mass in hand for over a month without a diagnosis should be 

suspected of retained FBs.
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Introduction: In late stage of rheumatoid arthritis,the distal radioulnar joint(DRUJ) is eroded and destabilized, so that dorsally protruded 

ulnar head eventually can cause extensor tendon rupture. This pathologic change is called caput ulnae syndrome. The purpose of this 

retrospective study is to evaluate the clinical outcomes of caput ulnae syndrome treated by Sauve- Kapandji operation and extensor tendon 

reconstruction.

Materials and Methods: Between 2010 to 2015, there were 5 patients of caput ulnae syndrome (2 men and 3 wemen,aged 46-75) who 

were treated by stabilization of the DRUJ by sauve-Kapandji procedure and reconstruction of the ruptured finger extensor tendons by 

tendon graft or tendon transfer.The outcomes were evaluated by grip power, modified Mayo wrist score and DASH score.

Results: All patients were satisfied with the result and returned to work ,3-4 monthes after surgery. Finger and wrist had achieved nearly 

full range of motion. Grip power was improved from preoperative 30.4 to 37.4 pounds at final follow up. And modified Mayo wrist score 

from 62 to 92,DASH score from 64.2 to 24.8

Conclusion: Sauve-Kapandji procedure and extensor tendon reconstruction is very effective and reliable method in treatment of caput 

ulnae syndrome.
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Introduction: Spontaneous extensor tendon rupture on hand is often seen in patients with rheumatoid arthritis. Several strategies have 

been used such as primary repair, tendon transfer or tendon graft. Numerous studies have reported the outcome of tendon reconstruction, 

but there are no long term results. The purpose of our study is to evaluate clinical outcome of tendon transfer and tendon graft for 

extensor tendon rupture in rheumatoid hands with average of 15-year follow-up.

Materials and Methods: Between Aug. 1995 to Aug. 2007, 36 wrists in thirty-one rheumatoid arthritis patients with spontaneous extensor 

tendon rupture were treated surgically by tendon transfer or tendon graft using palmaris longus tendon at average age of 45.5. After 

the treatment, the patients were evaluated objectively with extension lag, ROM, and pulp-to-palm distance and subjectively with visual 

analogue satisfaction scale and ability to work.

Results: There were two men and 29 women. The mean duration of rheumatoid arthritis was 10.24 (range, 2-20) years and the mean 

duration of untreated rupture was 4.9 (range, 1-24) months. At a mean follow-up of 15 years, the mean MP joint lag was 12° (range, 

5-50°) and the mean visual analogue satisfaction scale was 72 (range, 5-100)(100 being completely satisfied). No patient developed a 

postoperative infection or wound dehiscence, and reoperation was performed in a single case for rerupture. No significant difference in 

the clinical outcome was observed between tendon transfer and tendon graft.

Conclusion: The results showed no significant difference in the clinical outcome between tendon transfer and tendon graft in the longterm 

follow-up. This study demonstrated that both tendon transfer and tendon graft for extensor tendon rupture in rheumatoid hands show 

satisfactory results maintained to average of 15-years.
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Introduction: The basic treatment of CPPD (calcium pyrophosphate deposition) disease is conservative treatment such as medication or 

injection. There are few reports of surgical treatment for CPPD disease. The purpose of the current study was to evaluate the effect of 

arthroscopic synovectomy in patients who had CPPD synovitis of the wrist despite long periods of conservative treatment.

Materials and Methods: We performed arthroscopic synovectomy on 15 wrists in 14 patients with CPPD disease. The mean period of 

conservative treatment was 28.2 months (range, 6 to 84 mo). A mean follow-up was 31.2 months (range, 8 to 146 mo). We evaluated 

pain and patient satisfaction using a visual analog scale, wrist ROM (extension and flexion), and overall function using the Mayo wrist score 

preoperatively and postoperatively. We checked the plain radiographs of the wrist to assess chondrocalcinosis.

Results: The mean visual analog scale score for wrist pain decreased from 7.4 (range 5-9) to 1.4 (range 0-5) (P < 0.001), and the mean 

Mayo wrist score improved from 48 (range 10-70) to 83 (range 40-100) (P < 0.001). Based on final radiographs, there was no evidence of 

recurrent chondrocalcinosis.

Conclusion: Arthroscopic synovectomy of the wrist provides pain relief, and functional improvement in patients with CPPD wrist synovitis 

which has not responded to conservative treatment.
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Introduction: Proper hand washing is important to prevent surgical site infection. However, there is a lack of evidence-based 

recommendation for hand washing when the hands have a minor cut injury. We aimed to evaluate whether a two-tier wound sealing 

procedure before hand washing is effective in preventing microorganism colony formation.

Materials and Methods: We randomized 20 volunteers (orthopedic residents and fellows) into either right- or left-hand injured subjects. 

Each subject was assumed to have a minor injury on the volar surface of the index distal phalanx of the assigned hand, and the other 

hand was used as a control. Subjects applied a 1.5cm diameter, circular, waterproof topical dressing on the index digit (first tier), washed 

their hands using an alcohol-based solution, and then wrapped the index digit with a piece of antimicrobial drapes (second tier), and 

finally performed hand rubbing. Subjects stamped each hand into a hand-shaped agar plate for 10 seconds and the plates were incubated 

for 48 hours. We observed any growth of microorganisms, and if any, identified the organisms using standard laboratory identification 

procedures. As a positive control, an individual stamped the hand after washing with tap water.

Results: We observed 4 colonies in the 20 injured hands, all of which were located on digits other than the index digit. Mean number of 

colonies was 0.2 in the injured hands and 0.25 in the uninjured hands (P = 0.770), while the number was 43 in the positive control. The 

colonies from the injured and uninjured hands were coagulase negative staphylococcus species, with no difference between the injured 

and uninjured hands.

Conclusion: This study in a hypothetical model for hands with a minor cut injury demonstrates that a two-tier wound sealing procedure 

before hand washing is effective in preventing microorganism colony formation.
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Introduction: This paper is to present the first hand transplantation in Korea.

Materials and Methods: We report clinical outcomes of patient who was underwent hand transplantation at a distal one third forearm level 

after follow-up over 4 months. On February 2nd, 2017, we transplanted the left distal forearm with whole hand to the 35 years old male 

patient who had traumatic amputation of his dominant left hand by industrial accident 18 months ago. The donor was 48 years old male, 

who was pronounced brain death by traffic accident. Operation was performed by two teams simultaneously at same place in Yeoungnam 

university hospital operating room. After one team harvested donor’s arm, they dissected and tagged tendon, vessel. The other team 

prepared recipient’s arm after elbow disarticulation. Transplantation was done in order to bone fixation, microanastomosis of vessels, 

reconstruction of tendon and nerve, wound closure with 4 flap design, and distant sentinel skin graft to the thigh. In the initial induction 

period, basiliximab, Mycophenolate mofetil (MMF), Tacrolimus, Methylprednisolone were administered. The maintenance treatment 

consisted of tacrolimus, MMF and prednisolone. Passive mobilization of the fingers and thumb began 5 days postoperatively with hand 

therapist. Rehabilitation protocol was performed using the same program after wrist replantation in W hospital. Post-transplantation care 

included weekly routine laboratory tests, skin biopsies, rehabilitation therapy, intensive physiotherapy, and psychological support. This 

assessed the functional outcome, range of motion, and sensory recovery state of the hand transplantation.

Results: There were no intraoperative or early postoperative vascular complications. Total ischemic time during the transplantation was 4 

hours and 30 minutes. An operation was performed over a 10-hour period. Acute cellular rejection (Banff classification I) of the skin of 

the graft developed 13 days after transplantation. This resolved completely after treatment with intravenous antithymoglobulin (ATG) and 

topical tacrolimus. A mixed type rejection (cellular & humoral) occurred 44 days after transplantation. This was resolved after treatment 

with plasmapheresis, immunoglobulin therapy (IVIG), rituximab and topical tacrolimus and clobetasol. Since then, the patient remained 

stable without further rejection episodes. Sensory progress checked by Tinel sign was good and reached the palm by 3 months post-

operation for the median and ulnar nerves. The patient has a lateral pinch that allows him to pick up and grip objects during daily life, such 

as turning a door knob, throwing a baseball, and picking up clips or buttons on the floor.

Conclusion: Hand transplantation has become a milestone in the advance of reconstructive surgery. If the patient is well adapted to 

immunosuppression therapy and achieved a satisfactory functional recovery, hand transplantation will become safe and efficient in hand 

reconstruction. Additionally, changing laws regarding transplantation and national insurance coverage should be implicated immediately 

to allow hand transplants for the many suffering upper extremity amputees.
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Introduction: We report our experience with the reconstruction of fingertip defects using a reverse, dorsal, homodigital flap based off 

of the dorsal branches of the proper digital artery at the level of the middle phalanx. At present, few articles have reported this flap. This 

retrospective study was designed to evaluate this flap.

Materials and Methods: January of 2014 to September of 2015, 25 fingers in 20 patients with distal fingertip and pulp injuries were 

treated with this technique. At final follow-up, flap sensibility was assessed by Semmes–Weinstein (SW) monofilament, static two-point 

discrimination (S-2PD) tests. Patient satisfaction, active range-of-motion of the joints, patient complications, and cold intolerance severity 

score questionnaire were sequentially evaluated.

Results: In this series all flaps survived. The mean size of the flap was1.7 ×3.0cm2. No complications were reported and no further flap 

debulking was required. At the mean follow-up time of 11 months (range, 6–18 months) the mean static two-point discrimination was 9.4 

mm (range, 8–12 mm)in the flap. The range of active motion of the proximal and distal interphalangeal joints of the donor fingers were 96 

and 83 degrees, respectively.

Conclusion: We conclude that this technique is a reliable, simple, and reproducible method for reconstruction of soft tissue defects of the 

fingertip.
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Introduction: To investigate the changes in the length of the scapholunate interosseous ligament (SLIL) when the wrist is resisting 

horizontal lateral load and the forearm is in full pronation in vivo.

Materials and Methods: We obtained computed tomography scans of the wrists of six volunteers in three situations: 0° position (0° 

extension and 0° ulnar inclination) and forearm full pronation without force. The other two scans were performed in the same position but 

with resisted ulnar and radial inclination. Nine zones of three subregions of the SLIL were measured and analyzed with computer modeling.

Results: Changes in length of the palmar SLIL with resisted ulnar inclination were significantly greater than those without an applied 

lateral load. In contrast, the changes in length of the dorsal SLIL with resisted radial inclination were statistically greater than those in the 

0° position without loading. However, no significant difference in the changes in length of the proximal SLIL were found in any of three 

situations, except the dorsal zone with resisted radial inclination.

Conclusion: Application of lateral load has an effect on the separation of the palmar and dorsal insertions of the SLIL. The palmar 

subregion of SLIL was more highly strained with wrist resisted ulnar inclination. Conversely, the dorsal subregion of SLIL was under much 

greater tension with wrist resisted radial inclination.
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Introduction: An osteosarcoma (OS) is a primary malignant tumor of the bone derived from primitive transformed cells of mesenchymal 

origin. Radiotherapy (RT) in the local treatment of OS has limited benefits because of radioresistance, and thus, conventional RT is not 

effective in its management. The purpose of this study, therefore, was to investigate the potential of a thirdgeneration bisphosphonate, 

zoledronic acid (ZOL), as a radiosensitizer against OS.Preclinical studies have suggested that the combination of ZOL and IR might be an 

effective anticancer treatment in patients with breast cancer, prostate cancer, myeloma, lung cancer, renal cell cancer, and other cancers.

Materials and Methods: Using MG-63, KHOS/NP, U-2 OS, HOS cell lines and primary human cells, We evaluated biological effects on the 

basis of cell survival, apoptosis, cell cycle, DNA damage, MAPK signaling, migration, and invasiveness. Also, with osteosarcoma orthotopic 

model, we performed in vivo study.

Results: We demonstrated that the combination of ZOL with radiation showed growth inhibitory effects against human OS cells in 

both an orthotopic model, as well as in cells of an OS patient by enhancing the radiotoxicity of the applied radiation. Orthotopic models 

are essential for preclinical evaluation of therapeutic agents. Orthotopic models are used for studying the pathobiology of tumor 

progression and metastasis and identifying anticancer agents. For a model to have the best outcome of predicting clinical results, it should 

demonstrate the characteristics of the cancer in human patients, including the histologic type. Accordingly, we explored the available ZOL 

preclinical models with an orthotopic model and a culture of OS patient– derived cells. ZOL+IR treatment showed radiosensitizing effects, 

as evidenced by increased apoptosis manifested as decreased Ψm and induced sub G1, retained DNA damage through suppression of 

homologous recombination (HR) and Nonhomologous end joining (NHEJ) repair pathways, decreased PI3K-Akt and MAPK signaling 

related to RT resistance of tumor cells, and metastatic potential through decreased expression of EMT-related proteins.

Conclusion: To conclude, our investigation for the first time demonstrates the therapeutic radiosensitizing effects of ZOL in OS cells. 

We attribute these effects to the inhibition of cell survival, cell cycle regulation, DNA repair activity, and tumor cell invasiveness. This 

radiosensitizing effect is associated with the inhibition of DNA DSB (double-stranded breaks) repair processes through HR repair and NHEJ 

repair signaling pathways, thereby enhancing radiation-induced cell apoptosis. Moreover, we provide biological evidence for the molecular 

basis of chemoradiation treatment for OS.
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Introduction: PARP1 is early responsive for the DNA damage by inducing recruitment of phosphorylated H2AX (γH2AX) and BRCA1/2. 

Therefore, these DNA damage response (DDR) molecules are used as indicators of DNA damage. However, recent reports have shown 

that these molecules are also involved in the resistance for the antitumor therapies and the progression of human cancers. However, the 

role of DDR molecules in osteosarcoma is limited.

Materials and Methods: In this study, we evaluated the expression of DDR molecules in 35 human osteosarcomas and investigated the 

effects of cotreatment of PARP inhibitor olaparib and doxorubicin in the proliferation of osteosarcoma cells.

Results: In 35 cases of osteosarcomas, the expression of PARP1, γH2AX, and BRCA2 were significantly associated with shorter overall 

survival and relapse-free survival of osteosarcoma patients in univariate analysis. Multivariate analysis revealed the expression of γH2AX 

and combined expression pattern of PARP1, γH2AX, BRCA1, and BRCA2 as independent poor prognostic indicator of osteosarcoma 

patients. In U2OS, SaOS2, and MG63 osteosarcoma cells, PARP inhibitor olaparib significantly inhibited proliferation of cells. Moreover, co-

treatment of olaparib and doxorubicin significantly inhibited proliferation of osteosarcoma cells. Western blot analysis and flow cytometry 

analysis with annexin V and propidium iodide staining showed a significant increase of apoptosis of osteosarcoma cells with the combined 

use of olaparib and doxorubicin when compared with olaparib- or doxorubicin-treatment only.

Conclusion: This study suggests a possibility that combined use of PARP inhibitor with doxorubicin, a DNA damaging agent, might be 

helpful for the treatment of osteosarcoma patients especially in the poor-prognostic subgroup of osteosarcoma expressing PARP1, γH2AX, 

or BRCA1/2.
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Introduction: Certain types of cancer (e.g., of the prostate or breast) are particularly likely to give rise to skeletal metastases and early 

diagnosis of metastatic bone tumor has a major impact on the overall treatment strategy and is an important determinant of the course of 

illness and the quality of life.

Materials and Methods: In this study, we investigated that the selective near infrared (NIR) fluorometric detection of bone tumor could 

provide diagnostic intervention in progression of bone metastasis on mouse xenograft model.

Results: Separate and simultaneous metastatic bone tumor-specific images were monitored by NIR image system, which allowed 

quantification of the diagnosis of bone metastasis at each type by providing activity dependent observation.

Conclusion: The fluorometic imaging system using by tissue-specific agent on skeletal metastasis is could provide alternative tool for early 

diagnosis of bone tumor.
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Introduction: The purpose of this study was to evaluate the clinical importance of anatomical location of viable tumor cells before surgery 

in osteosarcoma.

Materials and Methods: 39 osteosarcoma patients were retrospectively reviewed. The viable tumor cell population of tumor was regarded as 

low dADC area of tumor in diffusion-weight MRI. The anatomical relationship of viable tumor cells with neurovascular structure was evaluated.

Results: Oncologic outcome was evaluated as Disease free survival. The mean follow up period was 32.3±21.29 months (Max=118 

months, Min=12 months). Among 39 cases, Six cases of metastasis occurred and mean latency to metastasis was 16.83±4.72 months 

(Max=22.4 months, Min=11.2 months). Using logistic regression analysis, Chemoresponse, ALP elevation at diagnosis, tumor size as Tumor 

axial ratio (TAR), joint invasion, and anatomical location of viable tumor cells before surgery was evaluated. The only anatomical location 

of viable tumor cells was significantly associated with metastasis (OR=10.222, P=0.050). Otherwise, chemoresponse (OR=1.714, P=0.675), 

ALP (OR=2.857, P=0.336), TAR (OR=5.667, P=0.142), and joint invasion (OR=9.779, P=0.055) were not significant. The AUC value of 

anatomical location of viable tumor cells was 0.759 (CI=0.534 to 0.985) and superior to that of chemoresponse (AUC=0.564, [CI]=0.223 

to 0.905).

Conclusion: Abutting or close location to neurovascular structure of viable tumor cell population of tumors is a risk factor for metastasis in 

osteosarcoma. .
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Introduction: Long term survivors of retinoblastoma have been increasing by the development of successful multidisciplinary management. 

The incidence of secondary malignant neoplasm (SMN) is elevated in familial retinoblastoma. The most common SMNs is a bone sarcoma, 

particularly osteosarcoma. However, there is no standard guideline for the treatment for osteosarcoma as SMN and the prognosis of 

osteosarcoma following retinoblastoma is conflicting. Moreover, few published series provide a guideline for imaging surveillance for 

osteosarcoma as SMN in patients with retinoblastoma. Our study reports the outcomes of osteosarcoma as SMN treated in the same way 

as primary osteosarcoma and suggests the surveillance guideline for osteosarcoma.

Materials and Methods: Among 699 patients who diagnosed and treated for osteosarcomas in our institute between Jan 1982 and Dec 

2015, 8 cases of osteosarcoma following retinoblastoma were identified. Medical records and images were reviewed retrospectively.

Results: Median age at diagnosis of retinoblastoma was 5.5 months (range 2.0–17.5 months). The seven patients were affected bilateral 

sides, and one patient showed unilateral involvement. All patients received chemotherapy with multiple agents with or without local 

treatment, and one patient received chemotherapy with the autologous peripheral blood stem cell support. Median age of diagnosis of 

osteosarcoma in extremity was 8.3 years (range, 5.3-15.2) and the medial interval of two malignancies was 7.6 years (range, 4.9-14.8). 

Among the eight paitents, one patient was suffered from secondary osteosarcoma two times. All patients received chemotherapy and 

wide excision, as the same way as primary osteosarcoma. Six patients were alive and one were on treatment. The 2-year survival rate 

was estimated 71.4%. Main imaging modality for bone lesion was bone scan in retinoblastoma patients. Seven patients took bone scan 

annually, except one patient who was the only unilateral case. Asymptomatic abnormality on bone scan were found in two patients and six 

patient with seven presentations of osteosarcoma were detected by symptoms. In plain radiography at the time of diagnosis, five images 

showed typical features as bone malignancy, but four images did not. Among the insufficient four plain radiography, two were taken 

in cases detected early with bone scan, and two images were obtained with symptoms. Periosteal reactions in plain radiography were 

observed in two images. The locations of the affected long bones were atypical, four of junction of diaphysis and metaphysis, three of 

metaphysis, and two of diaphysis.

Conclusion: Our data suggest the outcomes of secondary osteosarcoma as SMN in retinoblastoma are not inferior to those of conventional 

osteosarcoma. Bone scan is effective modality in surveillance setting for bone lesion in survivors of retinoblastoma. The optimal time 

interval of bone scan is less than 1 year. When bone scan shows mild abnormal uptake, the plain radiography is insufficient and short term 

MRIs are essential to surveillance.
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Introduction: The lung is the most common site of metastasis in patients with an osteosarcoma. The mainstay of the treatment of 

osteosarcoma with metastasis is chemotherapy. When the metastases are not disseminated and operable, the metastasectomy can be 

considered in curative purpose. However, the prognosis after metastasectomy in osteosarcoma patients and the parameters to predict the 

prognosis after metastasectomy are unclear.

Materials and Methods: A retrospective review was performed on 109 patients who diagnosed and treated for metastatic osteosarcomas 

in our institute for past 20 years. Among 109 patients, 32, 13, 35,29 had metastasis at the time of diagnosis of osteosarcoma, during 

chemotherapy, within 1year after completion of chemotherapy and more than 1 year after completion of chemotherapy. Possible 

clinicopathological factors that that might be associated with the prognosis of metastatic osteosarcoma were investigated. All information 

were collected at the time of diagnosis of metastasis. Among 109 patients, 88 (81%) had only lung metastases, and 21 (19%) had 

lung metastases with metastasis of other bones, lymph nodes, pleura, or other organs. For lung metastasis, 53 (49%) were bilateral 

lung involvement, 56 (51%) were unilateral. At the diagnosis of metastasis, one, two, three, four or more metastatic lung nodules were 

detected in 44 (40%), 14 (13%), 13 (12%), and 38 (35%) cases, respectively. For the rate of tumor necrosis after adjuvant chemotherapy, 

there were 10 (9%) patients with 100% necrosis. Among 109 patients, 76 patients underwent metastasectomy in curative purpose and 

33 patients did not.

Results: The mean age at diagnosis of osteosarcoma was 25.7 years (range 5-76) and the mean duration of follow-up was 56.5 months 

(range 6 to 336). On Cox multivariate regression, timing of lung metastasis (HR=3.58, 12.33, 4.15 for initial, during chemotherapy and 

within 1year after completion of chemotherapy, respectively, p<0.01), number of lung nodules (HR= 2.39, 1.52 for 3 nodules and more 

than 4 nodules, respectively, p=0.02), AJCC IVb stage at the diagnosis of metastasis (HR=3.48, p<0.01), and metastasectomy (HR=5.83, 

p<0.01) were independent significant prognostic factors.

Conclusion: The survival gain effect of metastasectomy for lung metastasis of osteosarcoma was independent of other factors such as 

timing of metastasis, number of lung nodules, AJCC stage. If lung metastasis of osteosarcoma has operability, metastasectomy needs to 

be considered positively, regardless of other known significant prognostic factors.
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Introduction: Clear cell chondrosarcoma may have benign appearance even in MR imagings and, thus, can be confused with benign bone 

tumors such as giant cell tumor or chondroblastoma. The aim of our study was to document the doctor-associated diagnostic errors in 

patients with clear cell chondrosarcoma and oncologic outcome of those lesions which were misdiagnosed as benign bone tumors.

Materials and Methods: We identified 10 patients who were diagnosed and treated for clear cell chondrosarcoma between January 1996 

and December 2014. One patient was excluded because of insufficient clinical data. The identified cohort was then reviewed with regard 

to age, gender, symptom onset, tumor location, initial imaging diagnosis and associated previous treatment. We examined surgeons’ and 

pathologists’ errors with respect to patient and tumor characteristics. We also analyzed treatment delay, time to local recurrence and/or 

metastasis, follow up duration and the patients’ oncological outcome.

Results: Initial presumptive diagnosis based on MR imagings for the all 9 patients was benign bone tumors. Among 8 patients who 

underwent inappropriate procedure, half of them were diagnosed as clear cell chondrosarcoma immediately after the curettage and then 

referred to our institute. For the remaining 4 patients, the surgeon responsible did not send tissue samples to a pathologist for a definite 

diagnosis (3 patients), and pathologists made an incorrect diagnosis (1 patients). All the referred patients underwent proper surgery with 

wide surgical margin by us. Average treatment delay were 27 months (range, 0-127) and the average follow up duration was 65 months 

(range, 13-164). One patient had local recurrence after 12 months. Metastatic disease developed in 2 patients with a median time to 

definitive treatment of 24 months (12-37). Ten-year overall survival of patients with clear cell chondrosarcoma was 78%, and 2 patients 

died because of disease progression.

Conclusion: Even experienced orthopaedic oncologists can misdiagnose clear cell chondrosarcoma as a benign bone tumor and might 

perform a definite curative surgery without any biopsy procedure. An inappropriate primary treatment may increase the risk of local 

recurrence and metastasis. Therefore, proper subsequent surgery is mandatory for the patients with clear cell chondrosarcoma who 

received inadvertent curettage.
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Introduction: We have used MUTARS® tumor prosthesis to reconstruct segmental resection defect of the distal femur. The purpose of this  

tudy was to evaluate the incidence and pattern of locking mechanism breakage and its correlation with other clinical variables.

Materials and Methods: We retrospectively reviewed 94 patients who were followed up for more than one year after tumor prosthesis 

replacement (MUTARS®) between 2008 and 2013. We examined the incidence and timing of locking mechanism (PEEK-OPTIMA®) failure. 

We also evaluated the clinical characteristics of patients experiencing locking mechanism failure and compared them with those of other 

patients.

Results: At a mean follow-up of 55 months, we observed locking mechanism failure in 10 (11%) of 94 patients. The mean age of patients 

was 29 years (range, 13-54); the mean weight and height were 169 cm (range, 159-181) and 67 kg (range 53-89), respectively. The mean 

BMI was 23.5 kg/m2 (range 20.4-29.4). The median time interval between replacement and locking mechanism failure was 26.5 months 

(range, 12-72). The mean body weight of patients with failure was higher than that of patients without failure (p=0.019).

Conclusion: The incidence of locking mechanism (PEEK-OPTIMA®) failure after distal femoral reconstruction with MUTARS® was 11%, 

and there was a correlation between failure and body weight of patients. Advancements in the design and material of locking mechanisms 

are warranted to reduce the complication.

Acknowledgment: There is no acknowlegement.

Keywords: distal femur, tumor prosthesis, MUTARS®, locking mechanism

 Presentation No. 383  

Title: Clinical outcomes of synovial sarcomas in extremities

Authors: Yong-Suk LEE1 , Seung Han SHIN1 , Jin-Woo KANG1 , Min Wook JOO2 , Yong-Koo KANG2 , Yang-Guk CHUNG1

Presenter: Yong-Suk LEE Corresponding Author: Yang-Guk CHUNG Field: Tumor

Affiliation:  1. SEOUL ST. MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } , 2. ST. 

VINCENT HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } 

Introduction: The objective of this study was to evaluate clinical outcomes of synovial sarcomas and prognostic factors on local recurrence 

(LR), distant metastasis (DM) and overall survival (OS) of them.

Materials and Methods: A total of 19 patients diagnosed with synovial sarcoma were enrolled in this study between 1999 and 2015 in our 

hospital. We analyzed tumor characteristics and prognostic influences of patient age, tumor size, location, histologic grade, tumor stage, 

resection type, surgical margin, chemotherapy and radiation therapy on LR, DM and OS.

Results: After a mean follow up of 52 months, 3 LR and 4 DM occurred. Mean age was 37.3 years. M:F was 9:10. Mean longest diameter 

was 6.13cm (0.4-16.3cm). 10 patients (52.6%) received combined treatment of surgery and chemotherapy (4: pre+post, 6: post), and 9 

(47.4%) received only operative treatment. OS after 5 years was 84.7%. The 5-year OS, 5-year LRFS, and 5-year DMFS of the patients were 

84.7, 84.2, and 73.2%, respectively. No factor was identified as risk factors for LR, DM and OS.

Conclusion: Chemotherapy might be recommended in the treatment of synovial sarcoma. Our study did not show beneficial effects of 

chemotherapy, and no other factors influenced clinical outcomes of synovial sarcomas. The small number of cases might be a main limiting 

factor of this study.
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Introduction: Myxoid liposarcoma is the second most common type of liposarcoma, representing 30%–40% of all liposarcomas in the 

extremities. The objective of this study was to evaluate clinical outcomes of myxoid liposarcoma and prognostic factors on local recurrence 

(LR), distant metastasis (DM) and overall survival (OS) of them.

Materials and Methods: A total of 30 patients diagnosed with synovial sarcoma were enrolled in this study between 1999 and 2015 in our 

hospital. We analyzed tumor characteristics and prognostic influences of patient age, tumor size, location, histologic grade, tumor stage, 

resection type, surgical margin, chemotherapy and radiation therapy on LR, DM and OS.

Results: After a mean follow up of 81.4 months, 5 LR and 4 DM occurred. Mean age was 44.2 years. M:F was 8:22. Mean longest 

diameter was 8.38cm (1.5-17.5cm). The 5-year OS, 5-year LRFS, and 5-year DMFS of the patients were 96.7, 78.4, and 93.3%, respectively. 

Histologic grade (p=0.018) was identified as risk factors for failed local control, but not associated with distant metastasis and survival.

Conclusion: Our study show histologic grades of myxoid liposarcomas were a single important risk factor for local recurrence, but not in 

distant metastasis, and survival.
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Introduction: Local recurrence (LR) is associated with development of distant metastasis and subsequent death in extremity STS. Early 

detection and surgical resection of LR is recommended to achieve best possible oncologic outcome. Thus, effective surveillance strategy for 

LR after surgery is needed in extremity STS. MRI is the most effective modality for evaluation of STS because of its high soft tissue contrast 

and its capability in imaging superficial and deep soft tissues. MRI is routinely used allows staging and preoperative planning of extremity 

STS. However, the role of MRI in surveillance for early detection of LR remains uncertain in extremity STS. The aims of this study were 1) 

to examine the usefulness of MRI in detecting LR, 2) to identify the characteristics of LR detected by MRI, and 3) to examine whether MRI 

surveillance is associated with oncologic outcome.

Materials and Methods: Of the 496 patients who underwent regular surveillance for LR after surgery for extremity STS, 325 patients (66%) 

were on MRI surveillance. Surveillance MRIs were defined as those ordered for the purpose of follow-up, not ordered by patient symptoms 

or physical exam findings. All others were defined as clinically indicated. An MRI-detected LR was defined as an asymptomatic, clinically 

undetectable LR, which was identified on a surveillance MRI. All LRs were confirmed by histologic assessment.

Results: The mean number of MRIs per patient was 7.4 (range 1-19) and the mean interval of MRIs was 6 months (range 2-12). Of the 325 

patients on MRI surveillance, 56 patients (17%) developed LR. Of the 56 LRs, 34 (61%) were MRI-detected LR. The rate of MRI-detected 

LR in patients on MRI surveillance was 11% (34/325). Of the 496 patients who underwent regular surveillance for LR, 96 LRs were 

detected. When characteristics of MRI-detected LRs (n=34) and other LRs (n=62) were compared, MRIdetected LR were more commonly 

located in the pelvis or thigh (p=0.006), were smaller (p=0.002) and were more likely to have LRs without mass formation (p=0.007) than 

other LRs (Table 1). Patients on MRI surveillance had significantly longer survival (p=0.005) and post-LR survival (p=0010) than patients 

not on MRI surveillance.

Conclusion: Routine MRI surveillance can detect significant number of asymptomatic LRs in extremity STS. MRI is effective in detecting 

LRsin the thigh or pelvis, small LRs or LRs without mass formation. Routine MRI surveillance for LR may translate into better oncologic 

outcome in extremity STS.
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Introduction: The purposes of this study are to evaluate the role of fractures on pathologic bone in healing of proximal humerus unicameral 

bone cysts (UBCs) and investigate the clinical factors that affect healing of UBCs after fractures on pathologic bone.

Materials and Methods: This prospective study was carried out between 2002 and 2014. We evaluated 56 patients with a UBC 

accompanying fractures on pathologic bone in the proximal humerus. Clinical data were collected from the patients’ medical records. Age, 

gender, degree of fracture displacement, location of cyst, and cyst size were investigated, and we assessed how these factors affected cyst 

healing.

Results: The overall healing rate of UBCs 1 year after fracture was 66% (37 of 56 cases). The healing rate was significantly lower in 

pubescent patients (10-14 years old) (45%) than in those who were 9 years old (76%) or 15 years old (80%). The rate of healing of 

fractures in the metaphysis (53%) was lower than that of breaks in the diaphysis (85%). The mean cyst ratio was 1.31 in the 37 patients 

who experienced cyst healing within 1 year, and 1.79 in the 19 patients who needed surgical treatment within 1 year.

Conclusion: In latent lesions and in patients who are older (after puberty), UBCs of the humerus after fracture have better clinical results 

than do active lesions and those in younger patients (before puberty). fractures on pathologic bone in proximal humerus UBCs often 

dramatically decrease cyst size, and patients with such fractures have excellent clinical results in terms of healing rate.
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Introduction: Aneurysmal bone cyst(ABC) and simple bone cyst(SBC) are benign osteolytic bone tumor that make cyst in the bone, the 

cause is unclear. The management of a SBC varies from conservative observation, percutaneous needle biopsy, aspiration, and local 

injection of steroid, autogenous bone marrow, or demineralized bone matrix to the more invasive surgical procedures of conventional 

curettage and grafting. ABC is more aggresive and bone destruction occurs, so active surgical treatment is needed. It is not easy to 

distinguish the two from radiologically other than histopathology. The purpose of our study was to analyze the final results of the 

treatment of about bony cystic lesion that make osteolytic bone tumor and standarizes management on the basis our material.

Materials and Methods: From July 1998 to February 2017, 146 patients with bony cystic lesion(ABC, SBC) were treated with one of 

three method: Conservative observation (Group 1, 38 patients); serial percutaneous steroid injection and autogenous bone marrow 

injection(Group 2, 60 patients); open curettage and grafting with auto bone graft or bone substitue(Group 3, 33 patients). Success was 

defined as radiographic evidence of a healed cyst or of a healed cyst with some defect according to the modified Neer classification, 

and failure was defined as a persistent or recurrent cyst that needed additional treatment. The outcome parameters included the 

radiographically determined healing rate, the time to solid union, and the total number of procedures needed.

Results: The overall success rates were 47.3%, 81.6% and 90.9% in each group respectively (p<0.05). The success rate conervative 

observation 47%, after the initial procedure in the steroid group 41.6% and in those receiving curettage and bone graft 81.8% (p<0.05), 

and the respective cumulative success rates after second procedure were 50.0% in group 2 and 66.6% in group 3 (p <0.05). The mean 

number of procedures required was 2.32 (1 to 6) in group 2 and 1.31 (1 to 3) in group 3 (p<0.001), the mean interval to healing was 31.4 

months (12-72) in group 1, 15.3 months (3-108) in group 2 and 11.4 months (3-60) in group 3 (p<0.05).

Conclusion: Only half of the patients showed improvement in natural course. As a result, steroid injection and curettage with bonegraft 

did not show any difference in treatment outcome for cystic lesion in osteolytic benign bone tumor.

Acknowledgment: The author thanks Jae-yong Shin(Specialist in Deramtology & Preventive Medicine, Yonsei University College of 

Medicine, Seoul, Korea) for help with study design.
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Introduction: It is a challenge to perform joint-preserving surgery and biological reconstruction for patients with bone sarcomas in the 

proximal humerus. We investigated the clinical outcomes of joint-saving resection and reconstruction using pasteurized autograft with 

vascularized fibular graft in the patients with bone sarcomas in the proximal humerus.

Materials and Methods: We reviewed the medical records of the patients with malignant bone tumors in the proximal humerus who 

underwent jointsaving resection followed by pasteurized autograft and vascularized fibular graft in this institution from 2003 to 2015.

Results: There were 4 males and 3 females, with median age of 44. On-lay and modified in-lay grafts were used in 3 and 4 patients, 

respectively. Screw fixation or conventional plating could not guarantee skeletal stability after reconstruction. So long as fixation devices 

maintain the stability, juntional union, especially in diaphyseal junction, was ultimately achieved. Bone scintigraphy, performed in 4 

patients, demostrated viability of humeral head. Median MSTS functional score was 83.3 at last follow-up. Median follow-up period was 

62 months

Conclusion: Joint-preserving resection for bone sarcomas in the proximal humerus and reconstruction using pasteurized autograft and 

vascularized fibular graft could result in favorable junctional union and exellent functional result. Firm fixation by locking plate might be 

mandatory in this procedure.
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Introduction: Intraosseous lipoma is a very rare lesion, which constitutes not more than 0.1% of bone tumors. We analyzed 14 cases of 

intraosseous lipoma about clinical and radiographic in single institution.

Materials and Methods: 14 cases of 14 patients that we have treated in our hospital from 1999 to 2016 were the subjects of this study. 

For the analysis, retrospective study was done. The simple x-ray, MRI were reviewed. We analyzed age, sex and treatment of intraosseous 

lipoma. From radiographic images, involved bone and sites, calcification, bony expansion and stage of disease were analyzed.

Results: The mean age of the patients was 48 years (range, 20-65 years). Nine patients were men and five were women. The mean size of 

the lesion was 7.0 cm (range, 3.6-13.5 cm). The most common anatomical location was femur as 6 cases. All patients complained pain as 

symptom. We had curettage and bone graft for the treatment for 9 patients. Others had another surgery. There were no local recurrence 

or malignant change during the follow up. In radiographic stage of Milgram’s classification, two cases were stage I, four were stage II and 

the other 8 were stage III.

Conclusion: Although Intraosseous lipoma doesn’t have any manifestations clinically but it should be considered in the differential diagnosis 

of bone pains. MRI has an important role in characterization of soft tissue and bone marrow lesions therefore nonsurgical approach for 

most of the patients with intraosseous lipoma would be beneficial. : Intraosseous lipomas had characteristic radiographic features. For 

differential diagnosis of bone pain, MRI has an important role in characterization. For symptomatic patients, surgical approach was helpful 

to preventing impending fracture
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Introduction: To achieve local control of sarcoma, tumor removal with wide surgical margin is important. Nevertheless, the concept of wide 

margin is ambiguous and the amount of normal tissue cuff varies with the type of tissue and the presence of barrier. For bone sarcoma, 

especially osteosarcoma, the definite surgery includes a bone cutting procedure. The purpose of this study is to determine the safe distance 

between the cutting surface of bone and the tumor to prevent local recurrence on bone cutting surface.

Materials and Methods: Among 278 patients who underwent surgeries for high grade osteosarcoma for past fifteen years, 129 patients who 

met inclusion criteria were identified. The bone marrow margin was measured as the distance between the bone cutting surface and the 

tumor border from the pathologic report. The mean age of operation was 21.1 (range 4-74) and the average follow-up was 81.1 months 

(range 18-198). The common site of osteosarcoma were distal femur, proximal tibia, proximal humerus, and proximal femur in 71(55%), 

22(17%), 17(13%), seven (5%), respectively. Of 129 osteosarcoma, 105 were osteoblastic type (81%), 11 were chondroblastic (9%), 10 

were fibroblastic (8%), and three were telangiectatic osteosarcoma (2%). For the AJCC stage, 55 were stage IIA (43%), 55 were IIB (43%) 

and 19 were IV (14%). Among 129 patients, 109 patients underwent definite surgery with one level of bone cutting, and 20 patients did 

with two level, the segmental resection. After exclusion of bone marrow margins with barrier, 141 bone marrow margins were analyzed. 

The mean of the bone marrow margin was 4.2 centimeters (range 0.1-19.0). The number of the bone marrow margin with the distance 

under one centimeter (≤1cm), between one to two (1-2cm), two to three (2-3cm), and over 3 (>3cm), were 7, 13, 26, and 95, respectively.

Results: Of all, one case with a local recurrence on the bone cutting surface, was a poor responder of chemotherapy (tumor 

necrosis=60%). The local recurrence rate with 1cm, 2cm, and 3cm of the cutoff distance of safe bone marrow margin, were 0.7%, 0%, 

and 0%, respectively. The two-year and five-year overall survival were 100% and 76% with narrow bone marrow margin (≤1cm; p=0.5), 

93% and 83% with narrow bone marrow margin (≤2cm; p=0.9) and 99% and 84% in wide bone marrow margin (>2cm), respectively.

Conclusion: For the bone marrow margin, two centimeters of normal marrow cuff is enough to prevent local recurrence. For the good 

responder of chemotherapy, one centimeter of bone margin is enough to local control. The overall survival of patients with narrow bone 

marrow margin (≤1cm, ≤2cm) is not inferior to that with wide bone marrow margin (>2cm).
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Introduction: Long bone allograft or pasteurized autograft reconstruction following tumor resection can be complicated by problems 

such as nonunion at the junction between the host and the grafted bone. In such instances, free vascularized fibular graft can be a useful 

option for the management of nonunion. The purpose of the present study was to investigate the clinical and radiographic results of onlay 

free vascularized fibular graft (VFG) for the management of nonunion after bone tumor reconstruction of the femur.

Materials and Methods: We retrospectively reviewed 10 patients (8 men and 2 women, mean age: 23 years, range: 10–47) who 

underwent an onlay VFG for nonunion after intercalary reconstruction using allograft (n=7) or pasteurized autograft (n=3) following 

tumor resection of the femur. The initial diagnosis was osteosarcoma (6 cases), malignant fibrous histiocytoma (2 cases), Ewing’s sarcoma (1 

case), and malignant myoepithelioma (1 case). Mean follow-up period after VFG was 96 (25–164) months.

Results: Osseous union was achieved in all patients at a mean 10.4 (range, 6.7–12.1) months after surgery. Two postoperative complications 

requiring revision surgery occurred in two patients: 1 graft fracture (allobone), 1 deep infection with synchronous graft fracture (pasteurized 

autobone). Internal fixation was required in the patient with graft fracture. The patient with infection and synchronous graft fracture was 

treated with debridement, antibiotics, and an external fixator. One pediatric patient had severe limb-length discrepancy and underwent 

treatment by distraction osteogenesis. One patient died during follow-up due to pulmonary metastasis. The remaining nine patients were 

continuously disease-free. The mean Musculoskeletal Tumor Society functional score was 83% (range, 667%–97%) at the final follow-up.

Conclusion: Onlay VFG is a useful adjunctive surgical treatment for nonunion of a biologic intercalary reconstruction after tumor resection 

of the femur. Onlay VFG is recommended for patients at high risk of nonunion over multiple rounds of additional surgery.
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Introduction: Introduction of reverse shoulder arthroplasty (RSA) after proximal humeral resection is an innovation in restoring shoulder 

elevation. It is best indicated in resection proximal to deltoid insertion. However, patients with longer resection show limitation of 

restoring deltoid function and bone stock loss endanger sound reconstruction using RSA. We hypothesized that telescoping allograft-RSA 

composite will decrease technical complexity and complication.

Materials and Methods: We reviewed 24 telescoping allograft RSA composite (13 primary, 11 revision after primary procedure failure) 

and 6 RSA in patients with failed conservative treatment. We asked 1) functional outcome and complication of telescoping allograft-

RSA composite in patient with resection distal to deltoid insertion, 2) whether this procedure may salvage failed proximal humeral 

reconstruction and how much of the functional recovery could be gained.

Results: Mean MSTS score of 13 patients with primary resection distal to deltoid insertion was 26.5. Except for 1 dislocation, no patient 

underwent revision surgery. In all the 11 patients with failed primary reconstruction, surgical goal of correcting instability or nonunion was 

achieved. Mean MSTS functional score of 20.3 (range; 19 to 21) before salvage increased to 25.7 (range; 23 to 28) after revision. Patients 

with revision surgery within 2 years tend to show better shoulder function. Six patients with conservative treatment failure had salvage 

operation at mean time of 4 months (range; 3 to 6 months). Mean MSTS score before salvage was 18.3 (range; 18 to 19) and that of after 

revision was 23 (range; 21 to 25). None of the six patients showed shoulder elevation above 90° after RSA.

Conclusion: Telescoping allograft-RSA composite is easily applicable reliable procedure in patient with extensive humeral resection and 

salvage of failed primary reconstruction. In patient with failed conservative treatment, RSA may afford stability but restoration of shoulder 

function is limited.
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Introduction: Chemotherapy for treatment of osteosarcoma was demonstrated to be effective in eradicating primary tumor and pulmonary 

metastases in the 1970s. The effective agents have been utilized in various combination regimens and have escalated the survival rate from 

<10 to 75 %. Unfortunately, however, despite these impressive advances no change in survival expectancy of patients with osteosarcoma 

during the past 40 years has occurred. Preoperative chemotherapy would initiate immediate treatment against micrometastases, which 

may lead to survival benefit. However, little is known about the prognostic effect of delay of preoperative chemotherapy. The aim of 

this study was to determine the appropriate time interval from initial visit to initiation of neoadjuvant chemotherapy in the treatment of 

osteosarcoma.

Materials and Methods: A retrospective study was performed on 142 osteosarcoma patients under 40 years, who had been surgically and 

medically treated in Seoul National University Hospital from January 2000 to December 2013. Sixty-nine patients were given preoperative 

chemotherapeutic agents within 15 days and 73 patients delayed chemotherapy more than 15 days from the initial visit. Mean duration 

of follow-up was 76.2 months. The Kaplan-Meier method and the log-rank test were used to calculate survival rates and survival rate 

difference between two cohorts.

Results: There were no statistically significant differences between the two cohorts in terms of age, gender, AJCC stage and surgical 

margin. The overall 10-year survival rate of the 142 patients was 73.9%. The 10-year survival estimates of 69 patients who were included 

in within-15-day cohort and 73 patients in the beyond-15-day cohort were 81.8% and 64.5% respectively (p=0.025).

Conclusion: Minimizing time for staging work-up and early introduction of preoperative chemotherapy may lead to improvement in 

oncologic outcome of osteosarcoma patients.
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Introduction: Giant cell tumor of bone (GCTB) most frequently involves the distal femur and proximal tibia. Many adjuvant treatments after 

intralesional curettage for GCTB have been widely accepted to extend surgical margins. However, evaluating the isolated effect of adjuvant 

treatment is difficult, and it is unclear whether using such adjuvants provides poor oncological outcomes. Hence, we analyzed whether 

intralesional curettage without cryosurgery or chemical adjuvants provides poor oncological outcomes in GCTB around the knee.

Materials and Methods: Fourty-one patients (19 men, 22 women) (mean age, 37 years; range, 16–73) were treated for GCTB around the 

knee and followed up for a median of 61 (range, 24–170) months. All patients were treated with intralesional curettage. Bone cement and 

grafts were used to fill bone defects in 35 and 6 patients, respectively. No chemical adjuvants or cryosurgery were used. For the tumors 

extended close to the articular cartilage, combination of bone cement and bone graft was used in 2 patients.

Results: At the last follow-up, there were 5 local recurrences (12.1%). Age older than 30 years, tumor extending to subchondral bone, and 

proximal tibia tumor were significant risk factors predictive of local recurrence on univariate analysis (p = 0.037, p = 0.006, and p = 0.035, 

respectively). All recurrent lesions were treated with curettage and cementing. There was no distant metastases or disease-specific deaths. 

Joint space narrowing developed in 4 patients (9.7%), one underwent prosthetic replacement whereas the other three patients were 

asymptomatic. No other procedure-related complications or postoperative fractures had developed.

Conclusion: Intralesional curettage may provide comparable oncological outcomes for patients with GCTB around the knee, with no risk of 

complications related to adjuvant use. Thorough curettage alone is a reasonable treatment option for GCTB around the knee.
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Introduction: Early detection of lung metastasis from giant cell tumor of bone (GCTB) may lead to better outcomes. However, literature 

on effective surveillance strategy for lung metastasis from GCTB is scarce. This study aimed to develop an effective surveillance strategy 

for lung metastasis by determining 1) the optimal surveillance schedule by analyzing time-to-event data taking into account the risk 

factors of lung metastasis, and 2) the effective diagnostic modality for lung metastasis by comparing the diagnostic performance of chest 

radiography and chest CT.

Materials and Methods: 333 patients who underwent surgery for GCTB with FU > 2 years were reviewed. For surveillance, all patients 

underwent chest radiography and 169 (51%) had additional CT. Time to lung metastasis were calculated and cumulative incidence was 

estimated. Risk factors for lung metastasis were identified by multivariate analysis using the Cox proportional hazards model. Diagnostic 

performance of chest radiography and chest CT was compared by sensitivity, specificity, positive predictive value (PPV), negative predictive 

value, and diagnostic accuracy.

Results: Twenty-five (7.5%) of the 333 patients developed lung metastasis. Mean interval from surgery to metastasis was 47 months (range, 

0 to 167). Twenty-three (92%) of the 25 metastases were diagnosed within 4 years of surgery. Cumulative incidence at 1, 3, and 5 years 

were 1.2%, 5.6%, and 6.5%, respectively. Among the possible risk factors for lung metastasis, local recurrence (LR) of the primary tumor 

was the only independent factor associated with development of metastasis (RR = 6.6, p < 0.001). Median interval from LR to metastasis 

was 15 months and 17 metastases (85%) occurred within 3 years of LR. Cumulative post-LR incidence at 1, 3, and 5 years were 15.4%, 

21.5%, and 21.5%, respectively. When diagnostic modalities for lung metastasis were compared, chest CT was more sensitive (100% vs. 

32%), had higher PPV (81% vs. 57%) and diagnostic accuracy (96% vs. 92%) than chest radiography.

Conclusion: Intensified surveillance for lung metastasis is warranted in GCTB patients with LR, especially for 3 years from the diagnosis of 

LR. Chest CT is an effective diagnostic modality for detecting lung metastasis from GCTB.
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Introduction: Brown tumor is a tumor-like disease that can occur as a linked disease of hyperparathyroidism. It can causes osteoporosis, 

osteitis fibrosa cystica, pathologic fractures. The excessive increase of parathyroid hormone causes excessive activation of bone osteoclast 

activity, which leads to alteration of blood calcium and phosphorus metabolism, causing bone cystic change and fibrosis. Brown tumor is 

known to be naturally recovered through the treatment for hyperparathyroidism. However, there is no clearly defined treatment for various 

bony lesions before the detection of the cause. The purpose of this study is to report the treatment and results of bony lesions through 4 

cases.

Materials and Methods: This study reported 4 cases of treatment of bony lesions due to brown tumor.

Results: 

<Case 1> A 28-year-old male was diagnosed with left humerus pathologic fracture due to Brown tumor and he underwent IM nailing with 

parathyroidectomy. After 4 years follow-up, BMD was increased and bone union was occurred. Remnant other bony lesions were also 

improved. 

<Case 2> A 21-year-old female was diagnosed with osteitis fibrosa cystica via bone biopsy. Conservative treatment was performed. After 3 

years follow-up, symptoms improved. 

<Case 3> A 26-year-old female underwent tumor resection and reconstruction using tumor prosthesis for osteolytic pathologic fracture of 

the right proximal humerus. After bony reconstruction, parathyroidectomy was performed. After 2 years follow-up, the implant was well 

maintained and no additional bony lesions were occurred.

<Case 4> A 39-year-old female was diagnosed as a brown tumor on the right proximal humerus. Conservative treatment was

performed. At final follow-up, symptoms improved.

Conclusion: For accurate diagnosis of Brown tumor, it should be accompanied by systemic examination as well as clinical symptoms and 

radiologic examination for abnormal bony lesions. And a good prognosis can be expected if the parathyroid gland is treated together with 

the treatment of bony lesions.

Acknowledgment: None

Keywords: Brown tumor, Parathyroisidm, Osteitis fibrosa cystica, Pathologic fracture

 Presentation No. 397  

Title: Is the Bone Graft instead of Bone Cement Filling after Intralesional Curettage with Adjuvant therapy Safe enough to Treat the Low-

grade intramedullary Chondrosarcoma of Long bone?

Authors: Guofeng ZHANG1 , Sangho CHEON2 , Ilhyung PARK1

Presenter: Guofeng ZHANG Corresponding Author: Ilhyung PARK Field: Tumor

Affiliation:  1. POSTGRADUATE SCHOOL OF MEDICINE, KYUNGPOOK NATIONAL UNIVERSITY { Orthopaedic } , 2. VETERAN HOSPITAL { 

Orthopaedic } 

Introduction: The most widely used treatment modality of low-grade intramedullary chondrosarcoma of long bone is intralesional 

curettage with adjuvant therapy, followed by bone cement filling. However, authors have used bone grafts instead of cement filling after 

intralesional curettage and adjuvant therapy. Clinical outcome of our method was retrospectively analyzed.

Materials and Methods: From 2000 to 2014 at Kyungpook National University Hospital, 25 cases of histologically confirmed intramedullary 

low-grade chondrosarcoma of long bone were eligible with the condition of more than 2-years,follow up and all necessary medical records 

including images. There were 19 cases of intralesional curettage with cryotherapy as an adjuvant therapy, followed by autogenous and/

or allogenous cancellous chip bone grafts, and 6 cases with same treatment without cryotherapy. The mean age at the time of surgery 

was 50.1 years (range, 20 to 65 years), and average follow-up time was 4.4 years (range, 2.0 to 11.8 years). Among 25 patients, 10 cases 

underwent the preventive internal fixation with plate, 21 cases underwent allo-chip bone graft combined with autograft, 3 cases with allo-

chip bone graft only, and 1 case only with autobone graft. We had also two cases of bone cement filling. Because of too small sample size 

as the control group, they were excluded in this study.

Results: All 25 cases did not show any recurrence or metastasis. There were one case of intraoperative fracture and the other one case of 

postoperative fracture in 25 days, which was reoperated with plate fixation.

Conclusion: Bone Grafts combined with auto- and allo-genous chip bone graft instead of bone cement filling could be safe enough both 

to treat the low-grade intramedullary chondrosarcoma of long bone and to be more physiologic reconstruction method with a long-term 

view.
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Introduction: Tumors arising in the foot and ankle are relatively rare compared with other locations, and more rare in malignant tumors. Owing 

to the rarity of these tumors therapeutic approach are not well established. And complete surgical resection of malignant tumors of the foot 

and ankle is particularly difficult because of the anatomic complexity of this functional unit. So, often result in the necessary for amputation. 

This study was designed to analyze the oncological and the clinical therapeutic results of the malignant bone tumors of foot and ankle.

Materials and Methods: Fifty four patients who have been diagnosed from 1996 to 2016 were reviewed. The minimum follow-up period 

was 1 year. We retrospectively reviewed the medical records and images

Results: Fifty four cases in 245 patients who have been diagnosed soft tissue and bone tumors of foot and ankle were diagnosed 

malignant bone tumor. Thirty four cases were male and 20 cases were female. mean age was 64.0 years. Fuorty six cases were soft tissue 

tumor and 6 cases were bone tumor. The most common soft tissue tumor was malignant melanoma(23 cases), followed by squamous cell 

carcinoma(18 cases), metastatic carcinoma(3 cases), synovial sarcoma(2 cases) and Ewing sarcoma(1 case) and spindle cell sarcoma(1case). 

The most common bone tumor was osteosarcoma(3cases), followed by fibrosarcoma(2 cases), chondrosarcoma(1 case), metastatic 

carcinoma(1 case) and Ewing sarcoma(1 case). Patients received procedures, such as below knee amputation, toe amputation, wide 

excision and reconstruction and chemotherapy. The most common treatment method was amputation(27 cases), followed by wide 

excision(22 cases) which combined with flap surgery(10 cases), skin graft(6 cases) and primary close(6 cases), and others(5 cases) such as 

chemotherapy. The rate of wide excision and amputation is increasing over time.

Conclusion: Malignant bone tumors of foot and ankle are rare. Soft tissue malingnant tumors are mainly malignant melanoma and 

squamous cell carcinoma. Malignant bone tumors are mainly osteosarcoma. Previously, amputation was the mainstay of the treatment 

method. Recently, it is being treated in the direction of minimizing the amputation by wide excision and reconstruction
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Introduction: Spontaneous disease stabilization of desmoid-type fibromatosis (DF) has been demonstrated in many patients. Thus, 

watchful waiting approach without any front-line treatment is being offered to the patients who present with DF. To provide for the 

most suitable treatment for each patient, given the varying natural history of the disease, identification of factors predictive of disease 

stabilization is necessary. In this regard, this study was undertaken in a series of DF patients who underwent frontline conservative 

treatment at a single large referral hospital. The purpose of this study was to assess the disease stabilization rate and identify predictive 

factors for disease stabilization.

Materials and Methods: Methods. One hundred and forty-four patients with sporadic, extra-abdominal DF who were managed with 

front-line conservative treatment and followed for at least 2 years were reviewed. Tumors were radiologically diagnosed as stable when 

an unchanged or a continual decrease in tumor size by the longest diameter was successively recorded for at least 6 months with no 

renewed growth at final follow-up. The primary endpoint was tumor stabilization. Possible patient-, disease-, and treatment-related factors 

predictive of disease stabilization were examined. Kaplan-Meier method was used to estimate time to tumor stabilization, and the Log-

rank test was utilized for univariate analysis. To eliminate bias due to confounders among the variables, multivariate analysis was performed 

using the Cox proportional hazards model with the variables for which p-values of <0.1 were obtained in univariate analysis.

Results: One hundred sixteen (80.6%) out of 144 tumors were stable at final follow-up, with a mean time to stabilization of 17 months (range 0 

to 153). Tumor stabilization rates at 1, 2, and 3 years were 59%, 72%, and 77%, respectively. On Kaplan-Meier analysis, patients <40 years (44.9

±7.4 months vs. 7.3±1.5 months, p<0.001), with tumors ≥5 cm (40.1±7.4 vs. 15±3.8 months, p=0.005), and with recurrence (49.2±8.2 vs. 9.1±2 

months, p<0.001) were found to have significantly longer time to tumor stabilization. After multivariate Cox regression analysis, both recurrent 

presentation (RR=1.7, p=0.011) and younger age (RR=1.8, p=0.006) were the independent factors associated with disease stabilization. Analysis 

of recurrent disease showed 48 (67.6%) of the 71 recurrent tumors were stable at final follow-up, with a mean time to stabilization of 27 months 

(range 0 to 153). Stabilization rates for the recurrent tumors at 1, 2, and 3 years were 46%, 55%, and 62%, respectively.

Conclusion: A front-line conservative treatment seems to be the optimal treatment for majority of patients who present with DF. Younger 

patients and those presenting with recurrence may require longer periods of initial observation with pain palliation as needed. 
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Introduction: The prognostic factors for survival rate were identified by analyzing cases of liposarcoma. The goal of this retrospective study 

was to define prognostic factors for liposarcoma to aid in selection of effective treatment

Materials and Methods: We analyzed 48 cases of 52 cases diagnosed with and treated for liposarcoma at Pusan National University 

Hospital from 2002 to 2015, excluding 4 cases of well-differentiated liposarcoma. We retrospectively studied the effect of sex, age, site, 

stage, and histologic classification on survival. For 33 cases diagnosed as myxoid liposarcoma, additional analysis was performed after the 

inclusion of round cell components.

Results: The mean age at diagnosis was 52.05 years (range 25–82) and the average follow-up period was 35.7 months. The mean survival 

rate was 75%. Our analysis found that most factors, including sex and age, were not statistically significantly associated with the survival 

rate. However, stage (MSTS stage) was statistically significantly associated with the survival rate. The survival rate of patients with myxoid 

liposarcoma was 69% and the local recurrence and metastasis results varied according to the presence of round cells.

Conclusion: When planning treatment for liposarcoma, it should be considered that the treatment outcome for liposarcoma differs, as 

predicted by several prognostic factors.

Acknowledgment: Thanks to LEE In Sook ,SONG You Seon ,CHOI Kyung Un .

Keywords: Liposarcoma, Stage, Round cell

 Presentation No. 401  

Title: Histological Repair in Retrieved Pasteurized Autogenous Graft

Authors: Won-Jong BAHK1 , Hyun-Guy KANG2 , Whoan-Sung CHO2 , Hyuk-Jin JANG1

Presenter: Hyuk-Jin JANG Corresponding Author: Won-Jong BAHK Field: Tumor

Affiliation:  1. UIJEONGBU ST MARYS HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL { Orthopaedic } , 2. NATIONAL CANCER 

CENTER, GOYANGSI, GYEONGGIDO, KOREA { Others (Orthopaedic Oncology) } 

Introduction: Pasteurization is often used as an alternative to allograft for reconstruction after wide excision of malignant tumor 

particularly in Korea and Japan where bone bank for allograft is not readily available. Although several studies described encouraging 

outcome and suggested incorporation of Pasteurized graft bone based on radiologic evaluation, there has been a scanty reports to 

document histologic observation. Herein, we present histological repair of retrieved Pasteurized bone both in children and adults.

Materials and Methods: Seven patients were included for this study. Pasteurized bone was totally retrieved in 5 patients and partially 

resected in 2 patients. The retrieved specimens were fixed, decalcified, embedded in paraffin, cut into 6 micrometer sections, and stained 

with hematoxylin and eosin. Eight high-power fields (magnification, x400) were randomly selected for each patient, and the number of 

empty osseous lacunae and that of lacunae with nucleated cells in new bone formation in each field were counted. Two bone pathologists 

independently counted the number of lacunae with and without cells in randomly selected 5 fields on medium-power fields. Regeneration 

of pasteurized bone, defined as the repair rate, was assessed with the ratio of the number of lacunae with nucleated cells to that of whole 

lacunae.

Results: The bone was retrieved because of resorption and fracture in 2 patients each, destruction, infection and local recurrence in 1 

patient respectively at average 4.8 years (range, 1 – 16 years) after reconstruction. The average of repair rate was 29.8 % (range, 17.8 - 

64.4%). The bone was totally removed in 6 patients and partially removed in 2 patients. Repair rate ranged from 18 to 64% with average 

of 37%. The rate was low in young and high in adult patients.

Conclusion: Based on our histologic observation, pasteurized graft is thought to be a useful temporary biologic spacer in terms of histologic 

aspect. However, immature bone in childhood might not be suitable for the temperature and duration of currently used pasteurization 

method
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Introduction: With recent emphasis on value-based care, there has been a growing emphasis on psychological status, patient-centered 

outcomes, and health-related quality of life (HRQoL) in patients undergoing orthopedic surgery. To our knowledge there have been, so far, 

no reports of the changes of psychological status and HRQoL in patients undergoing total shoulder arthroplasty (TSA). The primary aim 

of this study was to investigate changes in psychological status (depression and anxiety) and HRQoL after TSA. The secondary aim was to 

assess whether preoperative depression and anxiety predict clinical outcome after TSA.

Materials and Methods: We prospectively evaluated forty-six patients with osteoarthritis who underwent TSA. These patients completed 

the Visual Analogue Scale (VAS) pain score, the American Shoulder and Elbow Surgeons’ Scale (ASES), the Subjective Shoulder Value 

(SSV), the Hospital Anxiety and Depression Scale (HADS), and the World Health Organization Quality of Life Scale Abbreviated Version 

(WHOQOL-BREF) before surgery and at 3, 6, and 12 months after surgery.

Results: By 3 months after surgery, significant improvements in HADS-depression, HADS-anxiety, and WHOQOL-BREF scores, as well as in 

all outcome measures, including VAS pain score, ASES score, and SSV were observed (Table 1). The prevalence of depression and anxiety 

was decreased from 15.2% and 19.5% before surgery to 6.5% and 6.5% at 12 months after surgery. Preoperative HADS-depression and 

HADS-anxiety scores did not correlate with the VAS pain score, ASES score, or SSV at 12 months after surgery.

Conclusion: Psychological status and HRQoL significantly improved with decreasing pain and increasing functional ability at 3 months after 

surgery. Preoperative depression and anxiety did not predict poor outcome after TSA. Our findings suggest that persistent shoulder pain 

and disability may contribute to preoperative depression and anxiety, and that successful TSA offers an excellent chance for improving 

psychological status and HRQoL.
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Introduction: Patient-specific guides (PSG) claim an improvement in accuracy and reproducibility of the positioning of components in 

reverse total shoulder arthroplasty (RTSA). Our aim was to assess whether the use of our novel PSG using 3 dimensional reconstruction 

technique in patients with cuff tear arthropathy of the shoulder would allow accurate and reliable implantation of the glenoid and humeral 

component.

Materials and Methods: Our study used 20 fresh frozen cadaveric shoulders. Computed tomography images were used to plan reverse 

shoulder arthroplasty and design our novel glenoid and humeral components. A patient specific positioning guide was designed for 10 

specimens. The remaining 10 specimens were implanted without the guide. Computed tomography images were used to determine the 

postoperative glenoid and humeral component. Differences from the preoperatively planned implant and positions were calculated.

Results: Pre- and post-operative version and inclination were measured on CT scans, using 3D planning automatic software. The patient-

specific positioning guide significantly reduced deviations from the planned glenoid implant positioning and also significantly improved the 

humeral component positioning (P <.05).

Conclusion: Pre-operative planning with automatic software and the use of PSG provides accurate and reproducible positioning and 

orientation of the glenoid and humeral component in RTSA.

Acknowledgment: This work was supported by the Institute for Information & Communications Technology Promotion (IITP) grant funded 

by the Korean government (MSIP) (B0101-16-1081).
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Introduction: Recent study of the reverse total shoulder arthroplasty (RTSA) showed the humeral lateralization (135° neck shaft angle) 

model with glenoid lateralization provided the best results in impingement-free range of motion. This purpose of our study was to evaluate 

the clinical and radiological outcomes between humeral lateralization and glenoid lateralization model of the RTSA

Materials and Methods: Between March, 2012 and December, 2016, 71 patients [mean age: 73 years (56 – 91 years)] who had received 

RTSA (glenoid or humeral lateralization model) enrolled in our study. Follow up periods were more than 6 months. Group I underwent 

glenoid lateralization model (BIO-RSA, Tonier, French, 43 patients) and Group II underwent humeral lateralization model (Ascend, Tonier, 

French, 28 patients). We measured and compared age, sex, BMI, PSNA, PGRD, glenoid overhang, AT distance, GT distance, Notching and 

clinical outcomes.

Results: All clinical outcomes including ASES, UCLA, SST scores and ROM were improved postoperatively. Between 2 groups, there was 

no significant differences of clinical outcomes (p> 0.05) except forward elevation and abduction. Also, radiologic parameter showed no 

differences between 2 groups(p> 0.05).

Conclusion: Compared to glenoid lateralization model, humeral lateralization model showed better forward elevation and abduction. Between 

2 groups, radiologic parameter of notching showed no significant differences. However, more long term follow up study was needed.

Acknowledgment: No
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Introduction: Several complications or adverse effects have been reported including scapular notching and excessive arm lengthening after 

reverse shoulder arthroplasty (RSA). To address these problems, changes in the Grammont design have been proposed. Current available 

RSA design can be classified into medial glenoid/medial humerus (MGMH), lateral glenoid/medial humerus (LGMH), and medial glenoid/

lateral humerus (MGLH) prosthesis designs according to different prosthesis combinations of glenoid and humeral offsets. Although each 

design has advantages and disadvantages, the MGLH design, which can reduce the scapular notching rate, lower the glenoid loosening 

rate, and improve ROM, seems to be the most ideal. However, until now, the impacts of RSA design on postoperative humeral position 

have not been well-studied. The purpose of this study was to radiologically analyze the effect of different RSA designs on humeral position 

following RSA.

Materials and Methods: A total of 50 patients (10 men, 40 women) who underwent primary reverse shoulder arthroplasty were 

retrospectively analyzed. Among 50 patients, 33 patients (group A: MGMH) underwent RSA with Aequalis system (Wright, Inc, 

Bloomington, MN, USA), 6 (group B: LGMH) with Aequalis system using bony increased offset (Wright, Inc), and 11 (group C: MGLH) with 

Aequalis Ascend Flex system (Wright, Inc). The acromiohumeral distance (AHD), lateral humeral offset (LHO), and deltoid length were 

radiologically measured to quantify the distalization and lateralization of the humerus.

Results: The increment in postoperative AHD was 23.70±5.88 mm in group A, 28.12±6.01 mm in group B, and 27.9±8.49 mm in 

group C (p=0.312). The increment in postoperative AHD (by Renaud's method) was 19.92±3.93 mm, 24.52±5.25 mm, and 25.97±5.29 

mm, respectively (p=0.411). The increment in postoperative LHO was 0.13±6.30 mm, 8±12.14 mm, and 7.42±6.88 mm, respectively 

(p=0.185). The increment in postoperative LHO (from center of rotation; COR) was 20.76±6.06 mm, 22.04±5.15 mm, and 28.11±4.14 

mm, respectively (p=0.651). The increment in postoperative deltoid length was 21.18±7.27 mm, 25.9±15.61 mm, and 27.91±10.51 mm, 

respectively (p=0.005).

Conclusion: The radiologic analysis of the effect of different RSA designs on humeral position following RSA showed there was no 

significant difference between the 3 groups in the increment in postoperative AHD and AHD (by Renaud's method) and increment 

in postoperative LHO and LHO (from COR). However, in multiple comparison, the MGLH group showed significant differences in the 

increment in postoperative AHD (by Renaud's method), LHO and LHO (from COR), compared to the MGMH group. Therefore, MGLH 

design seems to be effective for humeral distalization and lateralization compared to original Grammont design.

Acknowledgment: N/A

Keywords: Shoulder, Cuff tear arthropathy, Massive rotator cuff tear, Reverse shoulder arthroplasty, Implant design, Radiologic, 

Acromiohumeral distance, Lateral humeral offset, Deltoid length 



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

211

 Presentation No. 406  

Title: Effects of humeral component version and glenosphere location on glenohumeral range of motion in reverse total shoulder 

arthroplasty. - Three dimensional simulation study using computational motion analysis -

Authors: Seung-Jin LEE1 , Yon-Sik YOO1 , Sung-Jae KIM1

Presenter: Seung-Jin LEE Corresponding Author: Yon-Sik YOO Field: Shoulder and Elbow

Affiliation:  1. HALLYM UNIVERSITY DONGTAN SACRED HEART HOSPITAL { Orthopaedic } 

Introduction: The objective of this study was to investigate range of motion (ROM) of the humeral component with respect to glenosphere 

after reverse total shoulder arthroplasty (RTSA) using three types of implant models.

Materials and Methods: Three dimensional (3D) scapulohumeral models were created from preoperative computed tomography images 

of seven patients, using visualization and CAD software. 3D models of Aequalis (Tornier), Ascend (Tornier), and Comprehensive (Biomet) 

implant models were also generated. These three types of implants represent typical medialization, in between, and lateralization implants. 

Each scapulohumeral model was virtually implanted with three types of RTSA implants with various options. The glenosphere placement 

was changed to simulate variable angle (inferior tilt) and displacement (translation) while humerus stem placement was varied at different 

degrees of retroversion. All possible combinations were evaluated for impingement-free ROM. Descriptive statistics were used for ROM of 

each models with seven patients. With each three implant models, maximal and minimal ROM, and posture of the implant components 

were observed. To find the effect of components postures on the ROM of the shoulder joints, the changes in the average ROM over 

remaining combinations when one of the factors changed were observed, and effective increases of ROM were calculated.

Results: All possible combinations with respect to glenosphere (tilt and translation) and humeral retroversion of these implanted 3D 

models were listed on Table 1. Maximal and minimal range of motions of virtual surgeries with several implant models were listed in Table 

2. Implants postures related to maximal ROM seems to be variable between implant models. Effects of the implants postures on the ROM 

were listed on Table 3. Adduction seems to be mostly influenced by inferior translation of glenosphere in all three models. In abduction and 

adduction, humeral retroversion seems to influence abduction with lateralization implant. In internal rotation (IR) and external rotation (ER), 

implant posture seems to have relatively less effect on ROM with medialization implant. With lateralization implant, inferior translation of 

the glenosphere, as well as humerus retroversion, seems to effect on IR and ER.

Conclusion: Different implant models showed different implant postures for maximal ROM. Effects of Implant postures on ROM showed 

different tendencies between medialization and lateralization implant models.
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Introduction: There are few studies correlating the size of ganglion cyst at the spinoglenoid notch with electrophysiological alterations, 

muscle power or pain severity.

Materials and Methods: Between June 2010 and November 2014, 30 patients (24 males and 6 females) who diagnosed with a ganglion 

cyst at the spinoglenoid notch on MRI were evaluated by EMG/NCV test and isokinetic muscle test. Maximum cyst diameter was measured 

on MRI and used for comparison. Pain severity was estimated by visual analogue scale (VAS). And, pooled sensitivity and specificity analysis 

was conducted, with an assessment of the summary receiver operating characteristic (ROC) curve.

Results: EMG/NCV test were examined in 27 out of 30 patients. Eight out of 27 patients were diagnosed with suprascapular neuropathy. 

The overall mean cyst size was 2.1cm. The cyst size of EMG positive group was 2.7cm, and size of EMG negative group was 1.8cm. When 

the size of ganglion cysts was increased 1cm, probability of an abnormal EMG/NCV test were increased 4.32 times (odds ratio: 4.32, p 

= 0.023). Area under the ROC curve (AUC) was 0.822, and set point 2.2cm had most sensitivity (87.5%), specificity (73.7%), positive 

likelihood ratio (3.3). However, there was no significant difference in the peak torque deficit on external rotation (mean: 30.2 (> 2.2 cm) 

vs. 20.7 (< 2.2 cm); p = 0.156) and abduction (mean: 28.6 (> 2.2 cm) vs. 18.4 (< 2.2 cm), respectively; p = 0.28) according to the size of 

ganglion cyst. The mean pain VAS of all 30 patients was 6.22 (range: 3~9), and there was no statistical difference in pain VAS according 

to the cyst size (mean: 6.06 (> 2.2 cm) vs. 6.50 (< 2.2 cm), respectively; p = 0.841). Twenty eight out of 30 patients had a labral lesion 

associated with spinoglenoid notch cyst on MRI. We performed SLAP repair in 19 cases, biceps tenodesis in 6 cases, biceps tenotomy in 3 

cases, and cyst decompression only in 2 cases.

Conclusion: The current data suggested that cyst size reflect the compressive suprascapular neuropathy. Therefore, the decompression 

surgery would be justified in patients with cyst size greater than 2.2 cm.

Acknowledgment: We would like to express our deepest gratitude to Jae Bong Lee, medical research collaborating center, for his 

comments on statistical processing.
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Introduction: The purpose of this study was to investigate the clinical results of LUCL reconstruction for the treatment of recalcitrant lateral 

epicondylitis of the elbow by comparing with open debridement of the extensor origin.

Materials and Methods: 15 elbows in 13 patients (Group A: primary surgery in 8 elbows of 7 patients and revision surgery in 7 elbows 

of 6 patients) diagnosed with lateral epicondylitis with an average of 27 months of symptoms revealing anatomical lesion on MRI and 

positive findings of physical examination including tenderness, painful resistive wrist extension and varus milking test were evaluated. 

Visual analogue scale (VAS), Nirschl’s pain phase scale (PPS) and Mayo elbow performance score (MEPS) with time every 3 months 

postoperatively. Clinical efficacy was evaluated by comparing with the two indexes of 18 elbows in 17 patients (Group B: primary surgery 

in 16 elbows of 15 patients and revision surgery in 2 elbows of 2 patients) who underwent lateral open debridement. At the final follow-

up of 15 months after surgery, the patients in both groups were divided into four subgroups: I. much better, II. better, III. the same or IV. 

worse according to their satisfaction.

Results: Initial mean preoperative VAS was 7.8 in group A / 7.4 in group B, mean PPS was 6.6 in group A / 6.7 in group B without statistical 

difference (p < 0.05). At 3, 6, 12, 15, and 18 months after surgery, the VAS and PPS in group A were significantly lower than that of group 

B (p < 0.05), especially in the early postoperative period, the improvement of the pain was more immediate than the group B. There was 

no significant difference in both indexes at 9 months after surgery and in the MEPS of the two groups at all times (p < 0.05). At 18 months 

of the final follow-up, when the patients were subdivided according to satisfaction, the ratio of group A/B was 13/10 in subgroup I, 1/4 in 

subgroup II, 1/2 in subgroup III and 0/2 in subgroup IV.

Conclusion: LUCL reconstruction for the treatment of recalcitrant lateral epicondylitis provided significant better clinical results than the 

open debridement, tentatively suggesting that the disease might simultaneously invade underlying footprint of the LUCL as well as ECRB. 

This result could offer better opportunities to treat patients who failed primary surgery

Acknowledgment: This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
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Introduction: Biomechanical studies have shown that double-strand lateral ulnar collateral ligament (LUCL) reconstruction is superior 

to single-strand reconstruction for posterolateral rotatory instability of the elbow joint. Numerous configuration techniques have been 

described for isometric LUCL reconstruction. To date, studies have been limited to the single-strand configuration and static analysis. To 

analyze the kinematics of double-strand LUCL reconstruction with three surgical techniques in a dynamic mode.

Materials and Methods: Five normal elbow joints were scanned by computed tomography. Images were converted into three-dimensional 

computer models. Horizontal, vertical, and triangle configurations for ulnar footprints were registered with 3-matic software. A dynamic 

elbow joint was simulated in 1-degree increments throughout the motion arc with MATLAB. Horizontal, vertical, and triangular 

configurations were simulated, and overall, 15 double-strand configurations were tested. The lengths of the humerus to the proximal ulna 

(H-PU) and humerus to the distal ulna (H-DU) tunnels were measured. The discrepancy in both tunnels was measured.

Results: The mean ± SD lengths of H-PU and H-DU for the horizontal configuration were 30.95 ± 4.57 mm and 34.25 ± 5.01 mm, 

respectively. The mean ± SD lengths of H-PU and H-DU for the vertical configuration were 32.54 ± 3.59 mm and 35.35 ± 4.16 mm, 

respectively. The mean ± SD lengths of H-PU and H-DU for the triangle configuration were 31.96 ± 4.00 mm and 33.70 ± 3.11 mm, 

respectively. The minimum discrepancy in each graft limb throughout the motion arc was 1.12, 0.01, and 1.03 mm for the horizontal, 

vertical, and triangle configurations, respectively.

Conclusion: This study shows that the dynamic analysis of the elbow joint provided a better understanding of double-strand LUCL 

reconstruction. The vertical double-strand configuration provided the minimum tunnel distance discrepancy.

Acknowledgment: We thank Kim Yoon Jeong, MS for technical support.
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Introduction: This study was performed to evaluate the results of surgical treatment of the BRIDGE REPAIR ECRB AND INTERNAL 

BANDAGE SUTURE TECHNIQUE using Ancher (Bong procedure) for Lateral epicondylitis of elbow.

Materials and Methods: We retrospectively reviewed the functional records of surgically treated 64 cases (Female 40 cases. Male24 cases) 

from 154 cases of lateral epicondylitis, which had been followed up at least 6 months from January 2009 to April 2016. 51 cases (80%) 

had been preoperative conservative treatment of the phyiotheraphy, local injection, ESWT. We were performed combined arthroscopic 

examination and the BRIDGE REPAIR ECRB AND INTERNAL BANDAGE SUTURE TECHNIQUE using Ancher by 12 cases (18.7%). The 

patients pain intensity was evaluated by VAS score system. We was performed preoperative score evaluation according to the criteria 

(pain,x-ray,MRI,average months of conservative treatment) by Duke and Han. The objective assessment of the surgury was investigated 

according to the criteria by Roles and Manudsley.

Results: The mean preoperative VAS scores was 8.6 and the mean postoperative scores was 1.3.Then mean Simple Elbow Test Score 

was 2.1 before operation and then mean post operative scores was 10.5.The mean preoperative score by the Duke and Han Criteria was 

7.4.In clinical evaluation by the Roles and Maudsley Criteria, there were 61 cases (95.3%) assessed as poor and 3 cases( 4.6%) assessed as 

acceptable before operation. there were 53 cases ( 82.8%) excellent, 9 cases (14%) good,2 cases (3.1%) acceptable state after operation; 

therefore, 62 cases (97%) showed the satisfactory results.

Conclusion: The surgical treatment of the BRIDGE REPAIR ECRB AND INTERNAL BANDAGE SUTURE TECHNIQUE using Ancher (Bong 

procedure) for Lateral epicondylitis of elbow is considered as one of recommendable methods for lateral epicondylitis of elbow.

Acknowledgment: tennis elbow
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Introduction: The primary goal in treating ligamentous elbow injuries is to restore the anatomy and biomechanical function of these 

structures. To accomplish this, a thorough understanding of the normal anatomy of the key capsuloligamentous structures as well as bony 

structure is necessary. Although prior investigations have evaluated the insertional footprints of the medial collateral ligament and lateral 

collateral ligament complex around the elbow, those studies failed to clearly delineate the topographic anatomy of the footprints of these 

ligaments and their relationships with osseous morphometry of the elbow.

Materials and Methods: Eleven cadaveric elbows attached by both the medial collateral ligament and lateral collateral ligament were 

scanned using micro-computed tomography and reconstructed three dimensionally. Additionally, the ligaments were examined under a 

polarized light microscopy to determine the histological characteristics of collagen pattern

Results: Areas of the medial collateral ligament and lateral collateral ligament footprints attaching onto the humerus were 133.2 ± 25.8 

mm² and 128.3 ± 23.2 mm², respectively (p = 0.028). Footprint sizes of anterior and posterior bundles of the medial collateral ligament in 

the proximal ulna averaged 109.9 mm² and 89.2 mm² (p = 0.434). Otherwise, the average size of the lateral ulnar collateral ligament in the 

proximal ulna was 89.7mm². There were a positive correlation between footprint sizes of the medial collateral ligament and lateral collateral 

ligament at the humeral side (r= 0.627,p= 0.039) and a negative correlation between the footprint size of the medial collateral ligament 

at humeral side and maximal diameter of the radial head (r= -0.606, p= 0.048), as well as a positive correlation between the footprint size 

of the anterior bundle of the medial collateral ligament and the semilunar notch depth (r= 0.729, p= 0.017). Three-dimensional internal 

trabecular morphometric analysis of the distal humerus indicates that the capitulum is mechanically weaker than the trochlea and medial 

and lateral epicondyles (p < 0.05). The collagen I/III ratio of the humeral attachment of the MCL was 4.12 ± 0.63, which was higher than 

distal attachments of the MCL (p < 0.05). Otherwise, the difference between the collagen distribution ratios of proximal and distal part of 

the lateral collateral ligament was not significant.

Conclusion: This study will help a better understanding of the pathologies of the medial collateral ligament and lateral collateral ligament 

of the elbow and their relationships with osseous anatomy and will assist clinician with anatomic reconstruction of the ligaments.

Acknowledgment: none
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Introduction: To investigate anatomical configuration of the central band (CB) of the interosseous membrane (IOM) based on the 

attachments on the interosseous crests (IC) of the radius and ulna in relation to the insertions of the pronator teres (PT) and pronator 

quadratus (PQ).

Materials and Methods: 12 fresh frozen cadaveric forearms disarticulated at the elbow and wrist and peeled off to create an 

osteoligamentous forearm complex leaving the IOM, PT and PQ were investigated. General anatomical measurements, including length 

and width, were performed in pronation, neutral and supination. The specimens with lead markers at the attachments of the CB and 

insertions of the PT and PQ were mounted on a custom-made frame and the radiograms were taken every 10 degrees of rotation from 

end-supination to end-pronation to measure the isometric point of the CB on the ICs in relation to PQ and PT insertion.

Results: In the general measurement of CB, the mean length of proximal / distal fibers was measured as 46.0 / 49.0 mm in endsupination, 

45.6/49.0 mm in neutral, and 45.6/49.1 mm in end-pronation without significant change in length during forearm rotation (p = 0.054 / 

p =0.595). The mean length of the radial attachment (RA) was 30.6 ± 4.3 mm (range, 22 - 43 mm) and ulna attachment (UA) was 32.8 ± 

6.6 mm (range, 22 - 53 mm), and the mean width was 12.6 ± 1.5 (range, 11 - 18 mm) in neutral. The distance between the upper most RA 

of the CB and lower most PT insertion on the radius was 16.4 2.6(range, 11 – 23 mm) and the distance between lower most UA of the CB 

and upper most insertion PQ on the ulna was - 3.1 2.8(range, -10 - 0 mm) forming a clear normal distribution of the measurements (p = 

0.5229, p = 0.4425). On the radiographs, the UA inserts to the downslope 5.5 mm distal to the apex of the ulnar IC and the RA inserts to 

the downslope 5.4 mm distal to the apex of the radial IC on average.

Conclusion: The isometric point of CB, on the radius, 5.0 mm distal to the apex on the downslope of the crest and 20 mm distal to the 

lower most insertion of the PT and, on the ulna, 5.0 mm distal to the apex on the downslope of the crest and 20 mm distal to the upper 

most insertion of the PT could be a practical method to reproduce consistent length for the single bundle reconstruction of the IOM.

Acknowledgment: This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
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Introduction: Triceps Brachii (TB) has been known as a powerful extensor of the elbow. However, the functional role of each head of the 

TB was not clearly described. The purpose of this study is to investigate the functional role of each heads of TB depending on the angle 

of shoulder elevation and compare each muscle force and activity by using virtual biomechanical simulator and surface electromyography 

(sEMG).

Materials and Methods: Ten healthy participants were included in this study. Each participant performed elbow extension tasks in five 

different degree of shoulder elevation with three repetitions. Kinematics data and sEMG signal of each head of TB were recorded. 

Recorded kinematics data were then applied to OpenSim function to analyze TB’s muscle force. Correlation between muscle force, muscle 

activity, elbow extension and shoulder elevation angle were compared and analyzed for each head of TB.

Results: In 0° shoulder elevation, long head of TB generates a significantly higher muscle force and muscle activation compared to lateral 

and medial head. While in 90°, 135° and 180° shoulder elevation, medial head of TB showed a significantly higher muscle force than the 

long and the lateral head.

Conclusion: Long head contributes to elbow extension more at shoulder extension and medial head takes over in 90 degree and above of 

shoulder elevation.

Acknowledgment: We thank Kim Yoon Jeong, MS for the technical support
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Introduction: Medial skin incision is obligatory for ulnar nerve transposition in cubital tunnel syndrome. However, inadvertent surgical 

damage to the terminal branches of both the medial antebrachial cutaneous nerve (MACN) and the medial brachial cutaneous nerve 

(MBCN) has been a concern in the current surgical approach. We propose a curved skin incision to avoid it.

Materials and Methods: A conventional and a new skin incision were compared in ten fresh frozen cadaveric upper extremities. New skin 

incision is more anterior than classic approach and includes antegrade dissection of the cutaneous branches. The numbers and locations of 

the MACN and MBCN terminal branches were investigated; also, the location of the posterior branch of the MACN. The clinical outcome 

was analyzed in 21 clinical cases.

Results: The average number of the MACN posterior terminal branches was 2.6±1.6 and 4.4±2.4 branches in the cadaveric specimens and 

clinical cases, respectively. The average number of the MBCN terminal branches was 2.1±0.87 branches. The MACN posterior terminal 

branches were located at an average of 19 mm proximal and 45 mm distal from the medial epicondyle. In clinical cases, we could preserve 

all the MBCN terminal branches and posterior terminal branches of MACN using the indexed skin incision. None of the patients complained 

of neurologic disturbance after surgery.

Conclusion: Our new medial skin incision technique with antegrade subcutaneous dissection exposed all the terminal branches of MACN 

and thus, could reduce the risk of inadvertent injury. The medial epicondyle and basilic vein are reliable anatomical landmarks to identify 

the posterior branch of the MACN.
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Introduction: This study introduce the surgical technique and the clinical outcome of fixation using locking plate with an strut allograft 

using minimally invasive percutaneous plate osteosynthesis(MIPPO) through deltoid- splitting approach in the treatment of osteoporotic 

displaced 3 or 4 part proximal humeral fracture.

Materials and Methods: : From May 2014 to Feburury 2016, total of 16 severly comminuted and displaced 3 or 4 part proximal humerus 

fractures were treated using locking plate with endosteal strut allograft(15 allo-fibula graft, 1 allo-radius graft) through deltoid- splitting 

MIPPO technique with minimal 12 months follow up period. The strut allograft was inserted into the intramedullary cavity of the humerus 

through detoid splitting approach to support the humeral head and fixed with the locking plate by MIPPO technique with meticulous 

soft tissue dissection and protecting axillary nerve. Surgical outcomes were evaluated by the Constant-Murley score, VAS pain score, 

radiological imaging and clinical examination. Loss of reduction in plain radiograph were defined more than 5° loss of neck-shaft angle 

(NSA) compared with immediate postoperative x-ray and avascular  necrosis(AVN) of humeral head was also evaluated.

Results: In all the cases, complete union was achieved. At last follow up, the Constant-Murley score improved to 87.9±2.1 and VAS score 

improved to 3.2±1.3. 12 of 16 patients (75%) showed the change in NSA of more than 5°, with an average of 13.8°, respectively. 5 

patients(31%) had unsatisfactory range of motion(active forward flexion<100). There was no axillary nerve injury and no AVN was found 

in last f/u. Among 16 patients, 1 pateints was eventually converted to reverse total shoulder arthroplasty because of severe pain and 

functional deficit of involved shoulder.

Conclusion: MIPPO technique through deltoid splitting with strut allograft can be considered a reasonable method to avoid extensive soft 

tissue dissection and maintain the anatomic reduction in elderly patients with comminuted and displaced 3 or 4 part proximal humeral 

fracture.
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Introduction: The purpose was to analyze the protrusion of posterior edge of a precontoured-locking plate for proximal humerus fractures. 

A precontoured-locking plate is now widely used with satisfactory results for the proximal humerus fracture. Most plate systems available 

commercially have one design for right or left humerus. This rectangular design does not fit completely in the contour of the lateral side of 

the proximal humerus.

Materials and Methods: Age and sex-matched thirty shoulder (15 males and 15 females) were enrolled which undertaken shoulder 3D 

CT. Average ages was 56.8 year-old (range; 20-79 year-old). Cases having proximal humerus fracture, previous operation histories were 

excluded. DICOM files were imported into ITK-SNAP and Meshmixer free software to construct virtual 3D bone models. 3D model was 

made using the Fused deposition modeling (FDM) type 3D printer (da Vinci 2.0A; XYZ printing, Taiwan) with rendered files. The largest 

articular width, the height of the head from the inferior margin of the articular surface was measured by digital caliper. At the well-fitted 

position of the pre-contoured plate commercially available, the gap between the plate and posterior cortex, the distance between the tip 

of greater tuberosity and upper margin of the plate were measured.

Results: Average articular width of the head was 45 mm. The height of the head from the inferior margin of the articular surface was 32 

mm. At the well-fitted position of the pre-contoured plate, average gap between the plate and posterior cortex was 3 mm.

Conclusion: Posterior edge of a pre-contoured locking plate for the proximal humerus fractures was protruded out of the contour of the 

proximal humerus. This occurred more in the smaller humerus.
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Introduction: 원위 쇄골 골절의 치료로 hook plate 가 널리 쓰이고 있지만 이 plate 는 견관절 운동범위 감소, 견봉하 통증 및 골미란등의 합병증들이 보

고되고있다. 따라서 이 연구의 목적은 Neer II 타입의 원위 쇄골 골절에서 잠김 압박 원위 쇄골 금속판을 사용하였을 때 임상적, 영상학적 결과를 보기위

함이다.

Materials and Methods: 19 명의 Neer II 타입의 원위 쇄골 골절을 가진 환자들에게서 수술을 시행하였으며(남 10 명, 여 9 명), 평균 연령은 46.3 세였

다.(27-77 세) 수상측의 수술전, 수술후 AP view 및 반대측의 수술전 AP view 에서 coracoclavicular gap 을 측정하였고 평균 추시 기간은 9.8 개월이

었다. (5-18 개월)

Results: 수상측의 수술전 평균 coracoclavicular gaps 는 16.0mm 였고(7.3-28.1mm) 수술 후 평균 coracoclavicular gaps 는 9.3mm(6.7-11.7mm)

였다. 반대측의 수술전 coracoclavicular gaps 는 9.4mm(6.7-11.7mm)였다. 수술후 수상측 coracoclavicular gaps 는 반대측과 통계적으로 유의한 차

이를 보이지 않았다. 그리고 평균 운동범위, Korean Shoulder score, DASH(Disabilities of the Arm, Shoulder and Hand score) score, 평균 VAS 

score 에서도 통계적으로 유의한 차이를 보이지 않았으며 불유합, 고정물 실패, 이차 골절, 감염등은 일어나지 않았다.

Conclusion: 불안정한 원위 쇄골 골절에서 잠김 금속판을 사용하는 것은 수용할만한 영상학적 결과를 보였다. 또한 작은 조각들을 더 잘 고정할 수 있고 

더욱 적은 견봉하 미란 및 충돌을 일으킨다는 점에서 잠김 금속판은 좋은 수술적 방법이 될 수 있다.

Acknowledgment: 고려대학교 안암병원 정형외과에서 이루어진 연구를 바탕으로 하였다.
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Introduction: Rotator cuff tendinitis is common among patients with shoulder pain. Although steroids improve symptoms by having 

antiinflammatory effects in the subacromial space, they are associated with side effects such as elevation of blood glucose in diabetic 

patients or skin discoloration. If NSAIDs produce the same effects as steroids, steroid can be avoided to reduce side effects. Hence, this 

study aimed at examining the differences in symptom improvements after subacromial injection of steroids and NSAIDs.

Materials and Methods: Sixty patients aged 60 years or older with rotator cuff tendinitis who complain of persistent shoulder pain for 

at least three months were enrolled, and the patients were divided into the steroid and NSAIDs group. Patients with uncontrollable 

diabetes, history of upper limb surgery, and history of subacromial injection were excluded. The steroid group received a mixture of 1 cc 

of Triamcinolone acetonide (40mg /1ml) and 1 cc of lidocanine hydrochlorideinj.2%, while the NSAIDs group received a mixture of 1cc of 

Ketorolac Tromethamine (30mg/1ml) and 1 cc of Lidocanine hydrochlorideinj.2%. The mixtures were injected from the lateral side of the 

subacromial joint using an opaque syringe. Assessments were made before and 3, 6, and 12 weeks after the procedure using pain VAS, 

ASES score, and UCLA score.

Results: Both the steroids and NSAIDs showed improvements of clinical outcome. Pain Vas improved from 6.9 before procedure to 2.0, 

1.2, and 1.1 at week 3, 6, and 12, respectively. ASES scores improved from 32.7 before procedure to 81.5, 87.6, and 88.5 at week 3, 6, and 

12, respectively. UCLA scores improved from 16.0 before procedure to 29.7, 31.8, and 32.0 at week 3, 6, and 12, respectively. There were 

no significant differences between the two groups (P=.671). Twenty-six patients (86.7%) in the steroid group and 28 cases (93.3%) in the 

NSAIDs group obtained satisfactory treatment outcomes.

Conclusion: Subacromial injection of NSAIDs as a treatment for rotator cuff tendinitis with shoulder pain had equivalent effects with 

steroid injection at the 12-week follow-up. Based on these findings, subacromial injection of NSAIDs is speculated to be a good alternative 

to steroids for diabetic patients or patients who suffer from the side effects of steroids.

Acknowledgment: This study was supported by VHS Medical Center Reserch Grant, Republic of Korea(grant number: 16023)

Keywords: Shoulder impingement syndrome, Conservative treatment, Subacromial injection, Steroid injection, NSAIDs injection

 Presentation No. 419  

Title: Scapular Fracture after Reverse Shoulder Arthroplasty: Diagnosis Using Additional Radiographic Examinations and Evaluation of Risk 

Factors

Authors: Chang Hee BAEK1 , Min Kyu KIM1 , Sang Won MUN1

Presenter: Min Kyu KIM Corresponding Author: Chang Hee BAEK Field: Shoulder and Elbow

Affiliation:  1. YEOSU BAEK HOSPITAL { Orthopaedic } 

Introduction: A scapular fracture is a unique complication that can occur after reverse shoulder arthroplasty (RSA) and may lead to a 

deterioration of functional outcomes. However, these fractures sometimes can be difficult to detect on plain radiographs at the initial 

presentation of pain. In this study, we diagnosed a scapular fracture after RSA using ultrasonography or CT in addition to plain radiographs 

and to evaluate risk factors of scapular fracture.

Materials and Methods: Of 336 patients who underwent primary RSA between September 2009 and May 2015, 259 patients followed for 

more than 2 years were enrolled. Ultrasound and computed tomography were performed in addition to plain radiographs to patients with 

sudden pain over the acromion or scapular spine during the rehabilitation. Clinical and radiologic risk factors including acromial thickness, 

acromial tilt, glenoid-to-tuberosity (GT) distance, and acromion-to-tuberosity (AT) distance were assessed using multivariate logistic 

regression analysis to identify independent risk factors of scapular fracture.

Results: Overall 21 patients (8.1%) were diagnosed as scapular fracture at mean 4 months after RSA. Of 21 patients, 5 patients were 

diagnosed as definite scapular fractures on plain radiographs. However, on additional ultrasonographic or CT examination, 16 patients 

were found to have a cortical breakage on the acromion. Logistic regression revealed that osteoporosis (odds ratio, 3.35; 95% confidence 

interval, 1.09-10.29; p=0.035) and increasing in postoperative GT distance more than 10mm (odds ratio, 4.23; 95% confidence interval, 

1.039-17.26; p=0.044) significantly increased the risk of fracture; however no difference was found for other comorbidities, radiographic, 

and demographic risk factors.

Conclusion: Additional ultrasonographic or CT examination are helpful to diagnose scapular fracture in patients who are suspicious of 

scapular fracture. Osteoporosis and increasing in postoperative GT distance more than 10mm are significant risk factors for the occurrence 

of scapular fractures after RSA. Therefore, patient with osteoporosis should be cautious of high tension of the humerus to avoid acromial 

fracture after RSA.
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Introduction: 65 세 이상의 상완골 근위부 골다공증성 골절 환자에 대하여 locking T plate 를 이용하여 내고정 술을 시행하고 그 임상적, 방사선적 결

과를 알아보고자 하였다

Materials and Methods: 2007 년도부터 2015 년까지 상완골 근위부 골절로 본원에서 관혈적 정복을 시행받았던 환자들 중 65 세 이상의 48 명을 대

상으로 하였다. 각 증례의 골절 양상을 Neer classification 으로 분류하였고, 2 분 골절이 36 예, 3 분 골절이 12 예였다. 임상적 평가는 외래 추시 시 

Shoulder ROM 을 평가하였고, 방사선학적 평가는 골유합 시기와 Paavolainen 방법으로 neck – shaft anlge 을 측정 하였다.

Results: 최종 추시 시 45 예에서 수술 후 평균 14.2 주에 골유합을 얻었다. 방사선학적 평가 결과 최종 추시 시 경간각은 평균 131.7 도로 우수 39 예, 양

호 9 예 이었다. 경미한 금속판의 견봉하 충돌로 인한 통증 호소 1 예, 나사 이완 3 예, 부정 유합 1 예가 있었으며, 정복소실, 불유합, 상완골 골두의 무혈

성 괴사 등은 없었다.

Conclusion: Locking T – plate 를 이용한 내고정술은 골절의 고정 및 정복의 유지가 어려운 고령의 상완골 근위부 골절 환자의 치료에 효과적인 수술 방

법 중 하나로 생각된다. (medial support 보다는 rigid contact 가 중요한 요소중에 하나로 생각된다 )
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Introduction: Posterior root tear of medial meniscus should be repaired to the correct position to maintain the hoop tension of the medial 

meniscus. However, in the pull out suture technique, it is often difficult to attach the medial meniscus to the proper position by the fine 

slippage of the guide pin during the process of making the tibial tunnel. In this study, we defined radiologic reference points of medial 

meniscus root attachment and compared the radiological and clinical results between the medial and lateral tibial tunnel.

Materials and Methods: From August 2009, 145 cases of medial meniscus root tear were repaired with a pull out suture technique using 

a tibial bone tunnel. Among them, we retrospectively reviewed 60 cases followed up by 2nd look arthroscopy. Medial and lateral tibial 

tunnel was used in 39 cases (MTG) and 21 cases (LTG). The Coronal Ratio Of Root Attachment (CRORA) was defined as the ratio of the 

distance from the medial border of the tibia to the root attachment center divided by the M-L width, in the image showing the medial 

meniscus root in the MRI coronal view. The error ratio of original and postoperative CRORA was compared between the MTG and LTG. 

The IKDC and Lysholm score were used to compare the preoperative and postoperative clinical outcomes between MTG and LTG.

Results: The mean age was 54.5 years (range, 11 - 71 years). The mean follow-up period to 2nd look arthroscopy was 9.4 months (range, 4 

- 37.5 months). The mean error ratio of postoperative CRORA divided by original CRORA was 0.86 ± 0.11 in MTG and 1.02 ± 0.06 in LTG. In 

the MTG, the root attach point was statistically significantly medialized (p = 0.000). In MTG, The mean IKDC and Lysholm score improved 

from 45.6 ± 11.0 to 63.6 ± 23.7 points, and from 60.3 ± 12.4 to 76.1 ± 20.4 points. In LTG, The mean IKDC and Lysholm score improved 

from 62.0 ± 6.6 to 80.6 ± 3.5 points, and from 67 ± 8.6 to 77 ± 10.6 points. There was no statistically significant difference in IKDC (p = 

0.597) and Lysholm score (p = 0.461) before and after surgery between MTG and LTG. In MTG, re-tear was observed in 2 cases on 2nd 

look arthroscopic finding. No complication such as re-tear was observed in LTG.

Conclusion: In patients with medial meniscus root tear, CRORA can provide a basis for judging the appropriateness of the root repair 

position before and after surgery. And the lateral tibial tunnel technique is a useful technique that can help anatomical repair by reducing 

the technical error compared to the medial tibial tunnel technique.

Acknowledgment: We have nothing to acknowledge.
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Introduction: Squatting and kneeling, which detrimentally affect to meniscus, is inevitable in the lifestyle of Asian women. We assessed 

the outcomes after repair of posterior root tear of the medial meniscus (MMPRT) in Korean women.

Materials and Methods: From April 2010 to September 2016, eighty-six subjects underwent arthroscopic pull-out suture repair for 

MMPRT. Sixty-three subjects could follow up at least one year. Lysholm score, Tegner activity scale, and WOMAC score were evaluated 

preoperatively and at the last follow-up. Subject satisfaction scale with outcomes was evaluated at the last follow-up. Twentyseven were 

available for second-look arthroscopic evaluation. The healing status of the repaired meniscus was classified as complete healing, partial 

healing, and failed healing.

Results: Mean follow-up period was 30.1±13.2 months. Mean Lysholm score was 52.6±6.8 preoperatively and 79.9±5.9 at the last follow-

up (p<0.001). Median Tegner activity scale was 2 (range, 1-4) preoperatively and 4 (range, 2-6) at the last follow-up. Mean WOMAC score 

was 42.5±5.4 preoperatively and 8.3±4.4 at the last follow-up (p<0.001). Median subject satisfaction scale was 7 (range, 2-10) at the last 

follow-up. On second-look arthroscopy, complete healing was showed in 17 subjects, partial healing in 4 subjects, and failed healing in 2 

subjects.

Conclusion: This study demonstrates that pull-out repair for MMPRT lead to excellent of good short-term clinical outcomes. Satisfactory 

outcomes after pull-out repair can be expected in Asian women.

Acknowledgment: The authors did not receive any grants, payments, other benefits, or outside funding in support of the research or for 

the preparation of this study. The authors did not receive a commitment or agreement to provide such benefits.
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Introduction: Arthroscopic repair of medial meniscus posterior root tear (MMPRT) faces many difficulties during the procedure due to 

narrow joint space and severe degenerative changes in the meniscus, and as a result, a variety of surgical techniques have been introduced. 

The authors of the present study aimed to conduct arthroscopic follow up observations for a comparative analysis on the outcomes 

between multiple (4-6) pull-out suture repair using only suture hooks without a shuttle relay and modified Mason-Allen suture repair that 

is widely used today.

Materials and Methods: The present study selected patients who received a second-look arthroscopy, among those who underwent 

MMPRT repair, consisting of 24 patients who underwent multiple pull-out suture repair and 13 patients who underwent modified Mason-

Allen suture repair. The mean follow up period was 20 months (range: 6-56 months). Each patient was assessed based on the state of 

healing in the meniscus cartilage via a second-look arthroscopy per 4 classifications; complete tight healing, complete lax healing, partial 

healing, and failed healing. Moreover, clinical functions were assessed by comparing the Lysholm and hospital for special surgery (HSS) 

scores measured preoperatively and at the final follow up prior to the second-look arthroscopy.

Results: Among the 24 patients who underwent multiple pull-out suture repair, complete tight healing were observed in 12 patients (50%), 

complete lax healing in 8 patients (34%), partial healing in 2 patient (8%), and failed healing in 2 patients (8%). Among the 13 patients 

who underwent modified Mason-Allen suture repair, complete tight healing were observed in 2 patients (15.4%), complete lax healing in 

8 patients (61.5%) and partial healing in 3 patients (23.1%). With respect to pre- and postoperative clinical outcomes, the group which 

underwent multiple pull-out suture repair showed pre- to post-operative increase in mean Lysholm score from 43.6 points to 72.1 points, 

respectively, and mean HSS score from 46 points to 72.8 points, respectively. The group which underwent modified Mason-Allen suture 

repair showed pre- to postoperative increase in Lysholm score from 51.2 points to 69.8 points, respectively, and mean HSS score from 41 

points to 68.4 points, respectively.

Conclusion: The findings in the present study demonstrated that both multiple pull-out suture repair and modified Mason-Allen suture 

repair were able to show clinical improvement in treating MMPRT, but second-look arthroscopic findings indicated that multiple pull-out 

suture repair showed greater fixation stability.

Acknowledgment: none
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Introduction: As supplementary diagnostic tools, various radiographic findings of complete discoid lateral meniscus have been reported. 

However, diagnostic utility of each of these findings in skeletally immature subjects are much limited. The purpose of this study was to 

develop prediction models to improve the diagnostic utility of plain radiographs for the diagnosis of complete discoid lateral meniscus by 

combining previously reported radiographic findings.

Materials and Methods: A total of 162 subjects (age 5-16) with complete discoid lateral meniscus and 151 age-matched subjects with 

normal meniscus were included. Subjects were divided into two age groups considering the difference in skeletal maturation (5-9 years 

and 10- 16 years). Radiographic variables were evaluated, including lateral joint space width, height of the fibular head, height of the 

lateral tibial spine, obliquity of the lateral tibial plateau, prominence ratio of condylar cut-off sign, squaring of the lateral femoral condyle, 

etc. Prediction models were developed by multivariable regression with generalized estimating equations. The cut off value (COV) for best 

accuracy were determined with its sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV).

Results: In subjects younger than 10, the prediction model was [risk score = -20.08* height of the fibular head/femoral interepicondylar 

distance (FIED) -42.26*height of the lateral tibial spine/FIED]. The COV of risk score -8.47 showed the best diagnostic accuracy (74.4%) 

with sensitivity 85.9%, specificity 60.4%, PPV 72.4%, and NPV 78.0%. In subjects from 10 to 16 years, the prediction model was [risk 

score = 77.04*lateral joint space/FIED -34.55*height of the fibular head/FIED - 56.58*height of the lateral tibial spine/FIED -16.44* 

prominence ratio of condylar cut-off sign]. The COV of risk score -18.03 showed the best diagnostic accuracy (85.4%) with sensitivity 

79.6%, specificity 90.4%, PPV 87.6%, and NPV 83.9%.

Conclusion: The prediction models combining the plain radiographic findings showed much higher diagnostic values than by each of 

those signs. The results of this study provide improved diagnostic utility of plain radiography for the detection of completed discoid lateral 

meniscus in children.

Acknowledgment: This study was performed at Samsung medical center.
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Introduction: To compare meniscal healing after arthroscopic meniscal repair using inside-out sutures between absorbable and 

nonabsorbable suture material.

Materials and Methods: Between June 2011 and November 2013, 55 patients underwent meniscal repair for a tear of either medial or lateral 

meniscus at time of hamstring anterior cruciate ligament (ACL) reconstruction. Inclusion criteria were patients with tear of the posterior 

horn located at red-red or red-white zone. A longitudinal or bucket-handle tear was included. Exclusion criteria were patients with tear of 

either midbody or anterior horn. A oblique, radial, complex, or degenerative tear were excluded. The mean age of the patients at the time 

of the repair was 28.6 years. 46 were males and 9 were females. Tears located at the medial meniscus in 45 patients and at lateral meniscus 

in 10. Meniscal repairs were performed using absorbable sutures in 29 patients, and non-absorbable sutures in 26. At follow-up, physical 

examination included joint effusion, joint line tenderness, and McMurray test. Lysholm knee score and Tegner activity scale were used for 

functional evaluations. Postoperative knee stability was evaluated using Lachman and pivot shift tests, and KT-1000 arthrometer. Follow-up 

magnetic resonance imaging (MRI) scans were obtained at 6 months after surgery for all patients to evaluate meniscal healing.

Results: Patients were followed a minimum 2 years (mean 35.8 months). Four of 55 menisci repaired were symptomatic at latest follow-

up. 1 of these symptomatic patients had a positive McMurray test, and 3 had a joint effusion. Postoperative functional evaluation and 

knee stability showed no significant difference between 2 groups. Follow-up MRI showed that 18 menisci (62.1%) were healed, 6 menisci 

(20.7%) were partially healed, and 5 menisci (17.2%) were not healed in the absorbable suture material group. In the non-absorbable 

suture material group, 18 menisci (69.2%) were healed, 6 menisci (23.1%) were partially healed, and 2 menisci (7.7%) were not healed. 

Follow-up MRI showed no significant difference between 2 groups (P= .661).

Conclusion: Meniscal repair using either absorbable or non-absorbable suture materials showed satisfactory results at time of hamstring 

ACL reconstruction. There was no statistically significant difference in meniscal healing evaluated by MRI and functional outcomes 

between the absorbable or non-absorbable suture materials.
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Introduction: Arthroscopic single leaf resection of medial meniscus posterior horn horizontal tear is effective treatment method as 

examined by clinical parameters, but medial joint space narrowing after single leaf resection in medial meniscus posterior horn horizontal 

tear is inevitable. This study enrolled patients with medial meniscus horizontal tear who underwent single leaf resection between April 

2010 and May 2012. Patients who have other concomitant ligament injury and previous operation history, beyond grade III cartilage 

damage, K-L grade III were excluded. Total 72 patients were enrolled in this study. Clinical assessments parameters were VAS score, 

International Knee Documentation Committee (IKDC) subjective knee score, Lysholm score and radiologic assessment parameters were 

medial joint space width, and Kellgren-Lawrence grade. We examined the postoperative clinical, radiologic outcomes and compared the 

clinical and radiologic outcomes A group(varus group) with B group(neutral group)

Results: There were no differences in demographic, clinical data and pre-op medial femoral condylar cartilage demage degree between the two 

groups. All clinical parameters including VAS score, Lysholm and IKDC scores improved significantly postoperatively (P<0.05)(VAS score:6.1->1.7, 

IKDC scores: 55.7->81.8, Lysholm score: 51->82). But there were no differences in clinical outcomes between two groups. Postoperative mean 

joint space narrowing was 0.86mm in A group, 0.40mm in B group. It was statistically significant(P<0.05). Progression of the Kellgren-Lawrence 

grade was 9 in 32 patients in A group, 4 in 40 patients in B group. It was statistically significant between two groups(P<0.05)

Conclusion: Arthroscopic single leaf resection of medial meniscus posterior horn horizontal tear is effective treatment method as examined 

by clinical parameters, but medial joint space narrowing after single leaf resection in medial meniscus posterior horn horizontal tear is 

inevitable, especially if patients have knee varus alignment.

Acknowledgment: 세브란스 병원 관절스포츠재활센터
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Introduction: To compare the relation of extrusion of the graft with the position of the allograft between the parapatellar and transpatellar 

approaches and to show the primary importance of an anatomically correct position by comparing the chondroprotective effects after 

lateral meniscal allograft transplantation (MAT) with those of normal healthy knees.

Materials and Methods: Geometrical data from patients who underwent magnetic resonance imaging evaluation after lateral MAT were used 

as baseline input data for 3-dimensional and finite element analysis. The inclusion criteria were patients with symptomatic knees that had 

undergone meniscectomy who underwent lateral MAT with a minimum follow-up of 2 years. Patients with generalized arthritis, lower limb 

malalignment with greater than 5° valgus or varus, or uncorrected joint instability caused by ligament structure deficiency were excluded from 

this study. Patients were divided into the parapatellar group (25 patients) and transpatellar group (20 patients) according to surgical approach.

Results: The mean width of the extruded meniscus was 4.32 ± 0.58 mm in the parapatellar group and 3.00 ± 0.61 mm in the transpatellar 

group (P < .0001). The mean relative percentage of extrusion was 42.48% ± 7.82% in the parapatellar group and 28.21% ± 4.49% in the 

transpatellar group (P < .0001). The mean angle between the bony bridge and the center of the tibial plateau was significantly greater in 

the parapatellar group (16.69° ± 2.68°) than in the transpatellar group (5.29° ± 1.55°, P < .0001). The mean distance from the entry point 

of the bony bridge to the center of the tibial plateau was also greater in the parapatellar group (16.68 ± 2.56 mm) than in the transpatellar 

group (10.81 ± 1.37 mm, P < .0001). The distance from the entry point of the bony bridge to the center of the tibial plateau significantly 

influenced the obliquity of the bony bridge in the parapatellar group (P = .002). On finite element analysis, the transpatellar approach was 

more similar to the intact knee model in terms of the contact area and stress of the lateral meniscus and medial meniscus as well as the 

maximum compressive and maximum shear stresses. Compared with the parapatellar approach, the transpatellar approach had lower 

maximum contact stress on the menisci and lower maximum compressive stress and maximum shear stress on the femoral and tibial 

articular surfaces.

Conclusion: The transpatellar approach led to a more anatomically correct positioning of the grafted meniscus with less meniscal extrusion 

than did the parapatellar approach in lateral MAT. Furthermore, the transpatellar model had lower maximum contact stress on the menisci 

than did the parapatellar model, and it also had lower maximum compressive stress and maximum shear stress on the femoral and tibial 

articular surfaces.
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Introduction: Many surgical techniques for lateral meniscal allograft transplantation (MAT) have shown satisfactory results. However, the 

gold standard technique is in matter of debate. The purposes of the present study were to compare the clinical and magnetic resonance 

imaging (MRI) outcomes between keyhole fixation and pull out suture fixation technique in lateral MAT.

Materials and Methods: Between October 2009 and February 2015, a total of 138 patients were treated with lateral MAT. The inclusion 

criteria were patients with symptomatic meniscectomized knees who underwent lateral MAT with a minimum follow-up of 2 years. 30 

patients who underwent lateral MAT with keyhole fixation technique were identified and assigned to the group A. 30 patients who 

underwent lateral MAT with pull out suture fixation (Group B) were then matched by sex, age, side, and time from previous meniscectomy 

to lateral MAT. Clinical outcome assessments included preoperative and postoperative subjective International Knee Documentation 

Committee (IKDC), Tegner, and Lysholm scores, visual analog scale (VAS) for pain evaluation. MRI was used to assess the meniscal 

extrusion, and meniscus signal intensity.

Results: The mean follow-up period of group A was 35.7±6.1 months (range 24–61 months) and group B was 34.5±6.4 months (range 

24–55 months). Significant improvements for subjective IKDC, Tegner, Lysholm, and VAS for pain scores following the lateral MAT were 

found (P<0.001), and there were no significant differences between two groups at final follow-up (p=0.159 in VAS: p=0.256 in subjective 

IKDC score: p=0.342 in Tegner activity score: p=0.412 in Lysolm score). On MRI, the meniscal extrusion extent was 3.3±0.7mm in group A 

and 3.0±0.9mm in group B (P=0.242), and the relative percentage of extrusion was 29.3±2.46% and 28.8±3.21%, respectively (P=0.251).

Conclusion: Compared with previous keyhole fixation technique, the pull out suture fixation technique in lateral MAT showed comparable 

clinical and MRI results in our short term follow-up.
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Introduction: Magnetic resonance imaging (MRI) was considered as the gold standard for the assessment of meniscal size for meniscal 

allograft transplantation (MAT). However, It can be considered inaccurate to use MRI of total or subtotal menisected knee for templating 

the meniscal size because meniscal subluxation occured in meniscus-deficient knees. The purpose of this study is to compare meniscal 

length and width as measured by MRI between operated knee and contralateral knee (non-operated knee).

Materials and Methods: A total of 25 patients who underwent unilateral MAT between January 2014 and October 2016 with bilateral 

knee MRI were analyzed retrospectively in this study. Lateral MAT was 19 cases and medial MAT was 6 cases. The width and length of 

the meniscus of operated knee in the preoperative state and of contralateral knee were measured on MRI axial images where the largest 

measurements for meniscal length and width were taken.

Results: For the lateral meniscus of operated knee and contralateral knee, the mean value of the length was 41.7 ± 3.3 mm (95% CI, 40.1-

43.3 mm) and 35.5 ± 4.0 mm (95% CI, 33.6-37.4 mm), respectively. The mean value of the width was 35.4 ± 2.4 mm (95% CI, 34.2-36..5 

mm) and 32.6 ± 1.6 mm (95% CI, 31.8-33..3 mm), respectively. There was statistically significant difference between the operated knee 

and contralateral knee for the width and length of the lateral meniscus, (width p < 0.001 . length p < 0.001). The mean difference value 

of the width and length were 2.8 ± 2.2 mm and 6.1 ± 4.4 mm, respectively. For the medial meniscus of operated knee and contralateral 

knee, the mean value of the length was 45.1 ± 2.1 mm (95% CI, 42.9-47.2 mm) and 44.1 ± 1.4 mm (95% CI, 42.6-45.6 mm), respectively. 

The mean value of the width was 36.0 ± 3.4 mm (95% CI, 32.2-39.8 mm) and 33.1 ± 2.3 mm (95% CI, 30.7-35.5 mm), respectively. 

No statistical difference was found between between the operated knee and contralateral knee for the width and length of the medial 

meniscus. The mean difference value of the width and length were 2.9 ± 2.7 mm and 1.0 ± 2.0 mm, respectively.

Conclusion: When comparing width and length of the meniscus, the lateral meniscus of operated knee was longer and wider than that of 

contralateral knee. To use knee MRI of total or subtotal menisected side for templating the lateral meniscal size has a risk to overestimate 

the size and it may lead to meniscal subluxation. Therefore, contralateral meniscal width and length measurements on MRI is a viable 

option to minimize size compatibility mismatch..
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Introduction: This study aimed to compare tibiofemoral contact mechanics following fixation for medial meniscus posterior root tears 

(MMPRTs).

Materials and Methods: Seven fresh knees of mature pigs were used. Each knee was tested under five conditions: normal knee, MMPRT, 

pullout fixation with simple sutures, modified Mason-Allen sutures, and all-inside fixation using FastfixTM360. Peak contact pressure 

and contact surface area were evaluated using a capacitive sensor positioned between the meniscus and tibial plateau, under 1000-N 

compression force, at different flexion angles (0o, 30o, 60o, 90o).

Results: Peak contact pressure was significantly higher in MMPRTs than in normal knees (P=.018). While peak contact pressure decreased 

significantly after fixation at all flexion angles (P=.031), it never recovered to the values noted in the normal meniscus. No difference was 

observed among fixation groups (P=.054). Contact surface area was significantly lower in MMPRTs than in the normal meniscus (P=.018), 

increased significantly after fixation at all flexion angles (P=.018), but did not recover to within normal limits. For all flexion angles except 60o, 

contact surface area was significantly higher for fixation with Mason-Allen sutures than for fixation with simple sutures or all-inside fixation 

(P=.027). At 90o of flexion, contact surface area was significantly better for fixation with simple sutures than for all-inside fixation (P=.031).

Conclusion: Peak contact pressure and contact surface area improved significantly following fixation, regardless of the fixation method, 

but did not recover to the levels noted in the normal meniscus following any type of fixation. Among the fixation methods evaluated in 

this time zero study, fixation using modified Mason-Allen sutures provided superior contact surface area compared to those noted after 

fixation using simple sutures or all-inside fixation, except at 60o of flexion. However, this study had insufficient power to accurately detect 

the differences between the outcomes of various fixation methods.
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Introduction: Double-bundle (DB) posterior cruciate reconstruction (PCLR) is appealing as it may restore the anatomy of PCL more 

effectively, which consists of anterolateral and posteromedial bundle, than single-bundle (SB) technique. This study was aimed to 

determine whether DB PCLR improve posterior stability and functional outcome compared to the SB technique.

Materials and Methods: Twenty five patients who underwent SB PCLR between 2009 and 2013 and 22 patients who underwent DB 

PCLR between 2014 and 2016 were retrospectively reviewed. DB technique involved single tibial tunnel and two femoral tunnels. Mean 

followup period was 19.5 and 12.7 months in SB and DB groups, respectively. Posterior stability was evaluated by stress radiograph using 

Telos device. Functional status was evaluated using Lysholm score pre- and postoperatively.

Results: There was no difference in posterior stability between two groups. Posterior translation of the tibia on the stress radiograph was 8.1 

± 3.1 and 8.8 ± 3.6 in SB and DB group, respectively (p = 0.426). Side-to-side difference was 5.5 ± 2.8 and 5.6 ± 2.9 (p = 0.935). Number 

of patients with side-to-side difference over 10mm, which may represent radiological failure, were 3 (12%) and 2 (9%), respectively (p = 

1.000). Postoperative Lysholm scores were not different between the groups (82.4 ± 18.4 vs. 76.9 ± 21.1, p = 0.401).

Conclusion: Double-bundle PCL reconstruction did not improve posterior stability and functional outcome compared to single-bundle 

technique, in spite of the theoretical advantage.
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Introduction: Stress radiography is useful for diagnosing, grading of instability and treatment outcomes of posterior cruciate ligament (PCL) 

rupture. However, stress radiography can give additional ligament injuries and requires special equipment for testing. The purpose of this 

study was to evaluate whether supine knee lateral radiographs could substitute stress radiographs for the diagnosis of chronic posterior 

cruciate ligament rupture.

Materials and Methods: We retrospectively reviewed the medical records and radiographs of 31 patients having chronic PCL rupture from 

Dec 2015 to Mar 2017. There were 5 females and 26 males with a mean age of 36.1 years old. 134N Telos stress radiographs at 90 degree 

of knee flexion and supine lateral at 30/90 degree knee flexion were taken for diagnosis of PCL rupture and grading of posterior instability 

during initial examination at our institution. Side-to-side difference (STSD) in posterior tibial translation between the injured and uninjured 

knees were measured (Fig 1). Statistical correlation between stress radiographs and supine lateral radiographs was performed.

Results: Average STSDs of posterior tibial translation were 11.0±4.9 mm, 1.7±2.6 mm and 4.7±4.2 mm in stress radiographs, supine 30 

and 90 degree knee flexion lateral radiographs respectively. All 31 patients had STSD > 3mm of posterior tibial translation in the stress 

radiographs. There were 29 patients with STSD > 3mm in 90 degree knee flexion lateral radiographs, while 13 patients had STSD > 3mm in 

30 degree knee flexion lateral radiographs. Both STSD of posterior tibial translation measured using 30 and 90 degree knee flexion lateral 

radiographs had a statistically significant correlation with those measured using the stress radiographs. Correlation coefficients were 0.367 

(p = 0.042) for the 30 degree knee flexion radiographs and 0.630 (p = 0.000) for the 90 degree knee flexion radiographs.

Conclusion: Supine lateral radiographs at 90 degree knee flexion can be used clinically as an alternative radiologic test for the diagnosis of 

chronic PCL rupture.
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Introduction: Of the many issues regarding surgical techniques related to posterior cruciate ligament reconstruction (PCLR), single-bundle 

(SB) or double-bundle (DB) PCLR is one of the most debated topics. However, it is unclear which of the techniques yield better outcomes 

after PCLR for PCL injury. The purpose of this meta-analysis was to compare the benefits of SB and DB for PCLR in terms of biomechanical 

outcomes.

Materials and Methods: MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, and 

SCOPUS electronic databases were searched for relevant articles comparing the outcomes of SB- versus DB-PCLR that were published up 

until August 2016. Data searching, extraction, analysis, and quality assessment were performed based on the Cochrane Collaboration 

guidelines. Biomechanical outcomes were evaluated using various outcome values in both techniques. The results were presented as 

standard mean difference (SMD) for continuous outcomes with 95% confidence intervals (CIs).

Results: Ten biomechanical studies were included. There were no significant biomechanical differences between the groups in external 

rotation, varus rotation, and coupled external rotation with posterior drawer at different knee flexion angles. However, posterior laxity 

measured using the posterior drawer test showed significantly better results in DB-PCLR when compared with SB-PCLR (low flexion; 

SMD= -0.90, 95% CIs= -1.24 to -0.56, I2=0%, 30°; SMD= -0.79, 95% CIs= -1.28 to -0.31, I2=48%, 60°; SMD= -0.87, 95% CIs= -1.33 to 

-0.40, I2=33%, 90°; SMD= -0.73, 95% CIs= -1.11 to -0.35, I2=27%).

Conclusion: Anatomic DB-PCLR is superior to anatomic SB-PCLR in terms of restoration of anteroposterior stability. However, which 

technique yields better improvement in external rotation laxity, varus laxity and coupled external rotation of the tibia with posterior drawer 

remains unclear. High-quality, randomized controlled trials are required to confirm these results.
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Introduction: Operative reconstruction surgery of the ruptured posterior cruciate ligament (PCLR) often required. However, return to 

sports after PCLR in high demand patients has not been investigated sufficiently. The purpose of this study is 1) to determine the rate of 

return to sports, 2) to analyze various issues about return to sports comprehensively, 3) to investigate the reason that why the patients 

could not return to sports after PCLR

Materials and Methods: Patients with PCL reconstruction surgery were included in this study retrospectively. Clinical and functional status 

(IKDC, Lyhsolm, Tegner activity score, isokinetic muscle strength, one leg hop and vertical jump, KT-2000) were evaluated at preoperation, 

postoperative 6, 9, 12, 24 months. A standardized return-to-sports questionnaire which were designed by the authors were applied to the 

patients

Results: Forty three patients with a mean age of 28.7±6.7 were enrolled in this study. Isolated PCL reconstruction y was 81.4% and 

combined (PLC and/or MCL) PCL injury was 18.6%. Mean follow up duration was 41.8 months (Range, 12 to 65 mo). Return to sports rate 

was 83.7% within two years and mostly they returned to sports from 6 to 12 months (75%). However, only 46.5% of the patients could 

return to sports with their preinjury activity level and subjective rating of their own functional status was 6.6 points (10 point Likert scale) 

compared to the pre injury level. Common reasons not to return to preinjury level were fear and/or anxiety (54.8%) and pain (38.7%). 

There are no significant differences of clinical and functional variables during follow up between the groups (return to prelevel vs. not), 

except limb symmetric index of one leg jump(vertical and distance) at 6 months (p<0.05)

Conclusion: High rate of return to sports after PCLR were observed, however, some of them could not return to their preinjury level. Fear/

anxiety and pain were major reasons not to return to the previous activity level.
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Introduction: To date, no in vivo 3-dimensional computed tomography (3D-CT) studies have compared graft bending angles at the femoral 

tunnel aperture and femoral tunnel length in patients who underwent posterior cruciate ligament (PCL) reconstruction with outside-in 

(OI) and inside-out (IO) techniques. This study used in vivo 3D-CT analysis to compare graft bending angles at the femoral tunnel aperture 

and femoral tunnel lengths after OI and IO femoral drilling techniques in single-bundle PCL reconstruction. It was hypothesized that the 

graft bending angle at the femoral tunnel aperture would be less acute with the OI compared with the IO technique, with no difference in 

femoral tunnel lengths.

Materials and Methods: Immediate postoperative in vivo 3D-CT and curved planar reformation were used to assess the graft bending 

angles and femoral tunnel lengths in the sagittal, axial, and coronal planes in 67 patients who underwent single-bundle PCL reconstruction 

with the OI (n = 37) and IO (n = 30) techniques.

Results: The mean graft bending angles on the sagittal and axial planes were 8.2' more acute (23.5' vs 15.3', P = 0.011) and 5.3' more 

acute (49.0' vs 43.7', P = 0.013), respectively, with the IO compared with the OI technique, but the difference in the coronal plane was not 

statistically significant (25.3' vs 24.8', P = 0.623). Femoral tunnel length was similar in the 2 groups.

Conclusion: The graft bending angles in single-bundle PCL reconstruction were more acute in the sagittal and axial planes with the IO 

compared with the OI technique, but there was no difference in the coronal plane. In addition, femoral tunnel lengths did not differ 

significantly in patients who underwent OI and IO single-bundle PCL reconstructions. Although further biomechanical studies are needed 

to evaluate the effect on graft failure of a <10' difference in graft bending angle, the small magnitude of this difference would likely have 

little adverse effect on graft survival.
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Introduction: To determine the association between meniscal body extrusion and bone marrow lesion (BML) development/enlargement in 

overweight and obese women at high risk of knee osteoarthritis (OA).

Materials and Methods: We used baseline and 30 months follow-up data of the PROOF study, Netherlands, comprising overweight or 

obese women aged 50 to 60 years, free of clinical knee OA. All subjects completed a questionnaire on knee complaints and physical 

activity, underwent physical examination, radiography, and repeated 1.5 Tesla MRI of both knees. Using the mid-coronal MRI slice, one 

observer measured tibial plateau width and meniscal body extrusion of both menisci in both knees. BMLs and meniscal damage were 

read using the semi-quantitative MOAKS scoring system by another observer. The association between BML development and meniscal 

extrusion was primarily analyzed with a random-effects logistic regression model adjusted for age, body weight, body height, physical 

activity, meniscus damage, knee alignment, and tibia width. In addition, we used a fixedeffect regression model for evaluation of knee-

specific factors

Results: In our primary model, there was about 24% increased risk of BML incidence/enlargement per 1 mm extrusion (95% confidence 

interval [CI] 0.99, 1.57) for medial compartments and 69% risk increase (95% confidence interval [CI] 1.27, 2.25) for the lateral 

compartments. Results from the fixed-effects regression model were similar, strengthening the validity of the findings.

Conclusion: Meniscal body extrusion is an important factor influencing BML development/enlargement, and thus a potential treatment 

target in early knee OA.

Acknowledgment: Peter van der Plas, MD is acknowledged for his contribution to the semi-quantitative evaluation of the study MRI's, 
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Introduction: Greater femoral graft bending angle variation during range of motion can result in graft failure in posterior cruciate ligament 

(PCL) reconstruction. The purpose of this study was to compare the femoral graft bending angle changes between the insideout and 

outside-in retro-socket techniques for suspensory femoral fixation in PCL reconstruction using in vivo 3-D computed tomography (CT) 

analysis.

Materials and Methods: The 3D femur and tibia models were reconstructed based on the CT data at 0° and 90° of knee flexion of 4 

patients with inside-out drilling technique and 4 patients with retro-socket drilling technique for suspensory femoral fixation in PCL 

reconstruction. Then, the position of femur and tibia at 30°, 45°, and 60° of flexion was reproduced by controlling kinematic factors such 

as rollback displacement, internal-external rotational angle. The graft bending angle after PCL reconstruction was evaluated based on 

two angles which were named A angle and B angle. The A angle formed by the center axis of the femoral tunnel and the line between 

apertures of femoral and tibia tunnels. On the other hand, the B angle formed by the line between apertures of the femoral and tibial 

tunnels and center axis of tibia tunnel. The variation of graft angle by flexion angle was examined and compared between two techniques 

using Mimics software.

Results: From 0° to 90° of flexion, the variation of A angle in retro-socket and inside-out techniques were 16.75 ± 9.24° and 57.03 ± 

18.87°, respectively. There were significant difference of the variation of A angle during 0° - 90° range of motion of the knee between 

retro-socket and inside-out techniques (p = 0.02). Besides, The difference was also noticed at from 0° to 30° (p = 0.04). Meanwhile, there 

were no significant differences of B angle between retro-socket and inside-out techniques.

Conclusion: The inside-out technique resulted in greater femoral graft bending angle variation than the retro-socket technique during 

range of motion of the knee after PCL reconstruction.
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Introduction: Remnant PCL fibers can significantly contribute to proprioception, posterior stability, promote healing of graft and prevent 

graft failure. Distal positioning of tibial tunnel might minimise damage to remnant PCL fibers. The purpose of our study was to analyse 

relationship of tibial tunnel positioning and clinical outcome. The lower tibial tunnel group would lead to better clinical outcome than the 

anatomic tibial tunnel group in single bundle PCL reconstruction with remnant preservation.

Materials and Methods: 35 patients underwent a remnant-preserving single-bundle PCL reconstruction. Patients were divided into two 

groups: Group A (15 cases with anatomic tibial tunnel group) and Group L (20 cases with lower tibial tunnel group). In group A, tibial 

tunnel was made above the champagne glass drop off. In lower tibial tunnel technique, tibial tunnel was made below the champagne glass 

drop off. Clinical and radiographic evaluations were done at 2-years follow-up and MRI was followed at 1-year.

Results: The clinical result between the two groups was not statistically significant in IKDC-2000, Lysholm, Tegner score, range-ofmotion 

(ROM), and posterior drawer test. Side-to-side difference in posterior tibial translation by Telos radiograph between two groups was not 

significant at 2-years follow-up (p=0.7613). Radiographic progression of K-L grade had no significant difference in both groups at 2-years 

f/u (p=0.440). And also, there was no difference in ICRS grade and signal intensity between the two groups was not statistically significant 

(p=1.000).

Conclusion: Lower tibial tunnel group did not show better clinical outcome than anatomic tibial tunnel group in PCL reconstruction with 

remnant preservation.

Acknowledgment: The authors acknowledge the following person for assistance with this study: From Kyung Hee university hospital, 

Professor Yoon, Chairman of the Department of Orthopaedic Surgery, He always inspiring us. Thank you, master.
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Introduction: This study evaluate the rotation of porcine knees using smartphone application and the compared the differences with the 

measurement using photographs.

Materials and Methods: A total of 10 porcine legs were used, First, the k-wire are fixated to both femur and tibia, the angle between two 

k-wires was set up to 0 degrees while viewing along the long axis. The tibia was external rotated, the picture was obtained in the long 

axis. the angle between two k-wires was determined as a true angle. The short leg splint was made and the smartphone was attached to 

the plantar side of the splint. Rotating Sphere Inclinometer (by Calmatics, Göteborg, Sweden, Ver. 1.6, 2016.9.24) was used. The tibia was 

rotated externally, the rotating angle presented on application was measured. This angle was determined as a measured angle

Results: In porcine knees with intact popliteus tendon, the mean true angle was 20.5 ± 1.4° and measured angle was 21.1 ± 0.9° in 30° 

knee flexion (p=0.14). The mean true angle was 19.1 ± 1.3° and measured angle was 18.6 ± 1.6° in 90° knee flexion (p=0.23). After 

cutting popliteus tendon, the mean true angle was 31.4 ± 1.1° and measured angle was 31.8 ± 1.2° in 30° knee flexion (p=0.21), the mean 

true angle was 38.5 ± 2.5° and measured angle was 39.2 ± 2.8° in 90° knee flexion (p=0.09). The differences between the true angle and 

measure angle were not significant differences. The measured angle was more than 10° after cutting popliteus tendon in both 30° and 

90° flexion (p<0.001).

Conclusion: Measuring rotation using smartphone application could be the good method for measuring knee rotation and it could be 

applicable simply in patients with rotatory instability

Acknowledgment: none
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Introduction: The Ponseti method of treating club foot has been shown to be effective in children up to two years of age. However, it 

is not known whether it is successful in older children or not.The goal of treatment is to correct all components of deformity so that the 

patient has a pain-free, plantigrade foot with good mobility, without caluses and without need to wear special or modified shoes. The 

purpose if this study is to determine outcome of ponseti treatment in idiopathic club foot in walking age children.

Materials and Methods: This study was conducted in Jinnah Postgraduate medical Centre Karachi Pakistan from 1st jan 2009 to 31st dec 

2014.Total number of cases were 97.The study included 127 feet of 97 patients (29 boys, 20 girls; mean age 6 years; range 2 years to 10 

years) with idiopathic clubfoot deformities of pirani score of IV ,V and VI. All patients had manipulation casting in accordance with the 

Ponseti technique, and percutaneous Achilles tenotomy was performed in the presence of persistent equinus under local anesthesia. The 

data was analyzed using software SPSS version 20 and presented in form of tables and charts .

Results: We followed the functional Ponseti Scoring System and got good to excellent results in 92 patients - 94.84% at mean 3 year of 

follow up. Improvements for each separate component (varus, medial rotaion of calcaneopedal block and adducts ) were found to be 

statistically significant. Painless ,supple, plantigrade and cosmetically acceptable feet were achieved in 92(94.84%) clubfeet.

Conclusion: The Ponseti method is an effective methods in correcting the deformities of clubfeet even in walking age children. 

Acknowledgment: Hello, I am Dr ranjeet Kumar, want to present my article in 61st KOA conference.
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Introduction: We evaluated the clinical and radiological results of surgical correction symptomatic flat foot in children and adolescents by 

calcaneo-cuboid-cuneiform osteotomy.

Materials and Methods: We retrospectively analyzed records for 29 flat feet patients who underwent calcaneal-cuboid-cuneiform 

osteotomy from March 2000 to December 2016 at our institution. Each of these patients had first received conservative treatment but was 

still symptomatic after more than 6 months. Mean patient age was 10.4 years at the time of surgery. The operation consisted of calcaneal 

varus-sliding, cuboid opening-wedge, and medial cuneiform closing-wedge osteotomy in addition to appropriate soft-tissue procedures (16 

tibialis posterior advancement, 14 vulpius, 17 Achilles tendon lengthening, and 10 capsular reefing of talonavicular joint). We measured 

the talo-first metatarsal angle and the calcaneal pitch angle on weight-bearing AP and lateral radiographs of the feet, both pre-operatively 

and at final follow-up. Functional status was assessed with the AOFAS scale and Oxford ankle foot questionnaire for children (OxAFQ-C). 

Mean follow-up period was 23.9 months.

Results: Average AOFAS score improved from 66.8 pre-operatively to 92.9 at final follow-up. The average of OxAFQ-C score improved 

from 40(67%) functioning preoperatively to 48(80%). Mean lateral talo-first metatarsal angle decreased from 22.7° to -3.7°, and mean 

anterior to posterior talo-first metatarsal angle decreased from 17.9° to -11.1°. Mean calcaneal pitch angle increased from 10.3° to 17.2°. 

The differences are statistically significant.

Conclusion: Calcaneal-cuboid-cuneiform osteotomy along with appropriate soft-tissue procedures, obtains good clinical and radiographic 

results in the treatment of symptomatic idiopathic flat foot in a pediatric and adolescent population.

Acknowledgment: We would like to express our deepest gratitude to prof. Tae Young Ahn
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Introduction: The goal of our study was to see if symptomatic flat foot is accompanied by lower extremity malalignment (coronal/sagittal/

axial), joint general laxity and Achilles tendon tightness.

Materials and Methods: We studied 26 symptomatic flat feet (10 females and 16 males) which were surgically treated (mean age at the 

time of surgery, 11 years) from January 2012 to December 2016. We checked computed tomography (CT) for axial malalignment (femoral 

anteversioin and tibial torsion) and plain radiographs for sagittal and coronal malalignment. Joint general laxity was assessed by looking at 

how closely the thumb could approach the forearm. Achilles tendon tightness was checked by the Silfverskiold test.

Results: Symptomatic flat foot was often accompanied by Achilles tendon tightness, lower extremity malalignment and general joint laxity. 

Comorbidities included 6 cases of lower extremity malalignment, 6 of tarsal coalition, 8 of joint general laxity and 17 of Achilles tendon 

tightness. Five patients showed no comorbidity, 9 showed 1 comorbidity and 12 patients presented 2 comorbidities. Therefore 21(80.8%) 

patients had at least 1 of these comorbidities. We performed malalignment correction (femoral derotational osteotomy, tibial rotational 

osteotomy, patellar tendon transfer, hemiepiphysiodesis, varus derotational femoral osteotomy) in 6 cases and Achilles tendon lengthening 

in 17 cases. For flat foot correction we performed calcaneal varus osteotomy, cuboid open wedge and cuneiform plantar-based closing 

wedge osteotomy. Excision of talocalcaneal coalition was also performed in 6 cases.

Conclusion: Because symptomatic flat foot also often involves Achilles tendon tightness, malalignment in the lower extremity, tarsal 

coalition and general joint laxity, more systematic evaluation is required before treatment.

Acknowledgment: none
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Introduction: Extraarticular subtalar arthrodesis improves foot alignment in the pediatric population with pes planovalgus deformity and 

showed satisfactory long-term results in children with cerebral palsy. The aim of the study was first to analyze the amount of correction 

and clinical outcome including pedographic assessment, and successively to show treatment of heel varus after subtalar fusion.

Materials and Methods: This study was a retrospective case series. Subtalar fusion was performed by a single surgeon for 344 patients (594 

feet) with pes planus deformity in cerebral palsy between July, 2002 and March, 2017. There were 213 boys and 131 girls, 17 of whom 

were spastic hemiplegics (19 feet), 265 were spastic diplegics (464 feet), one was triplegic (two feet), 43 were spastic quadriplegic (81 

feet), and 18 were spastic mixed types (28 feet). All patients had a valgus hindfoot deformity secondary to spasticity that was correctable 

passively. The average age of the patients at the time of surgery was 9.07 (range 6–32) years and then followed for average 4.4 years (range, 

1.0 years to 12.7 years). Assessment was performed before surgery and at 1- year-followup including clinical examination, weight bearing 

radiographs, pedography and Gross Motor Function Classification Scale (GMFCS). Eighty-four patients (143 feet) were excluded because 

of short follow-up period (less than 1 year).

Results: 446 feet in 260 patients were included in the study. The average follow-up period was 5.7 (range 1-12.7) years. Postoperative 

recovery was uneventful without infection in any of the cases. One superficial skin necrosis under a cast was the only immediate 

postoperative complication. Cosmetic foot appearance and walking ability were markedly improved, whereas solid fusion and sustained 

correction took place in all feet and pedographic midfoot contact area and force percentage were decreased at follow up. Of 260 patients, 

21 patients developed heel varus clinically requiring surgical intervention for persistent pain and/or deformity. Heel varus was confirmed by 

pedography and the average postoperative ankle varus correction overall was seen in follow up pedography. Compared to patients who 

didn’t suffer from heel varus, patients with heel varus tended to be overcorrected in postoperative pedography. Heel varus was corrected 

by calcaneus lateral closing osteotomy or sliding osteotomy and pedography was improved.

Conclusion: Extraarticular subtalar arthrodesis can be used effectively in the correction of planovalgus foot in cerebral palsy. Heel varus 

occurred less than 10 percentage of the cases and solved by additional operation.

Acknowledgment: There was no funding for this study including internal sources, and no professional and financial affiliations that may be 

perceived to have biased the presentation.
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Introduction: To investigate the outcomes of Dega pelvic osteotomy using iliac crest allograft in patients with cerebral palsy (CP) and the 

factors influencing allograft incorporation.

Materials and Methods: This study included 115 patients (150 hips; mean age 8y7mo; 68 males, 42 females) who underwent hip 

reconstructive surgeries including Dega pelvic osteotomy using iliac crest allograft. To evaluate the time of allograft incorporation, 

Goldberg score was measured according to the follow-up period on all serial postoperative radiographs. The acetabular index, migration 

percentage, and neck-shaft angle were also measured on the preoperative and postoperative follow-up radiographs.

Results: The mean estimated time for allograft incorporation (Goldberg score ≥ 6) was 1.1 years postoperatively. All hips showed 

radiographic union at the final follow-up and there was no case of graft-related complications. Patients with Gross Motor Function 

Classification System (GMFCS) level V had 6.9 times higher risk of radiographic delayed union than those with GMFCS level III and IV. 

Acetabular index did not increase during the follow-up period (p=0.316).

Conclusion: Dega pelvic osteotomy using iliac crest allograft was effective in correcting acetabular dysplasia, without graft-related 

complications in patients with CP. Furthermore, the correction of acetabular dysplasia remained stable during the follow-up period.

Acknowledgment: None
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Introduction: Femoral derotation osteotomy (FDO) is indicated to correct the intoeing gait or restore the lever arm dysfunction due to 

excessive femoral anteversion in patients with cerebral palsy (CP). Several studies evaluating long-term outcomes after FDO showed the 

recurrence rate of 0 to 33%. They reported various risk factors for recurrence including patient age, greater plantarflexion, decreased hip 

abductor impulse and work, decreased ankle joint impulse, greater hamstrings and adductor spasticity, and reduced preoperative walking 

speed. However, to our knowledge, there has been no study regarding longterm outcome over 10 years after FDO in patients with CP. 

Therefore, in the present study, we evaluated the long-term outcomes over 10 years after FDO in patients with CP. Study Participants and 

Setting: A total of 34 patients (53 hips, 19 boys and 15 girls) with ambulatory CP (GMFCS level I-II) who performed FDO at tertiary referral 

center for CP were included.

Materials and Methods: FDO, as part of a single event multilevel surgery to improve gait function, was performed at intertrochanteric level 

at prone position. The goal of derotation surgery was femoral anteversion of 20°. All patients underwent 3D gait analysis preoperatively, 

at 1 year postoperative and at over 10 year postoperatively. Relevant transverse kinematic variables including mean internal hip rotation, 

mean foot progression in stance and mean pelvic rotation, and gait deviation index (GDI) were considered outcome measures.

Results: Mean age of the patients at the time of surgery and mean follow-up duration were 7.8 ± 3.0 years (range, 4.9 to 17.1 years) 

and 12.9 ± 2.7 years (range, 10.0 to 21.0 years). Mean hip rotation decreased significantly from 9.6° preoperatively to 3.1° at 1 year 

postoperatively (p<0.001), and then decreased significantly to -5.9° at final follow-up (p<0.001). Mean foot progression in stance 

decreased from 7.9° preoperatively to -7.4° at 1 year postoperatively (p<0.001), and maintained at -10.9° at final follow-up. GDI were 

significantly improved from 68.2 preoperatively to 83.4 at 1 year postoperatively (p<0.001), and maintained at 82.3 at final follow-up. No 

patients underwent revision surgery due to recurrence of rotation deformity.

Conclusion: FDO, performed at prone position, provides a favorable long term outcomes over 10 years without recurrence of rotation 

deformity in patients with CP. In our series, the dose of derotation was determined not by the parameters of gait analysis, but by the 

measurement of anatomic anteversion, that is, physical examination (trochanteric palpation angle test) and 3D CT scan. The results imply 

that the cause of recurrence or undercorrection in other study may be the insufficient dose of derotation.
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Introduction: New vertebral compression fractures occurring after osteoporotic vertebral compression fractures (OVCF) treatment have 

been reported quite frequently and this study aimed to investigate the risk factors .

Materials and Methods: A retrospective study was conducted on 115 patients who had radiographic follow-up data for one year or longer 

among 357 patients who were diagnosed with OVCF and underwent vertebroplasty, kyphoplasty or conservative treatment in Hanyang 

University Medical Center between March 2007 and February 2015. The patients were divided into the group of patients who manifested 

new OVCF (Group A) and the group without new OVCF (Group B) and all were examined for age, sex, BMI, rheumatoid arthritis and other 

medical comorbidity, osteoporosis medication, bone mineral density, history of vertebral fractures, applied treatment methods, level of 

fractures, and multiple fracture sites to analyze the correlations between those factors.

Results: New OVCF occurred in 38 out of 115 patients (33%), and there were no significant differences between Group A and Group 

B regarding with respect to average age (p=0.092), gender (p=0.493), BMI (p=0.609), and medical comorbidity (p=0.125). The new 

OVCF increased significantly with factors such as low T-score of L-spine (p=0.039) in the bone mineral density values, advanced age 

over 70 (p=0.008), the history of previous vertebral fractures (p=0.047), and low compliance with osteoporosis medication (p=0.029). 

However, there were no significant difference with factors such as treatment methods (p=0.087), multiple fracture sites (p=0.092), level of 

fractures (p=0.387), and rheumatoid arthritis (p=0.183). In multivariate regression analysis, the advanced age over 70 showed significant 

correlations with the occurrence of new OVCF with the predictability of 68.4% (p=0.012, Odds ratio=3.361). and new OVCF also increased 

in patients with a history of vertebral fractures (p=0.055, Odds ratio=2.293) and rheumatoid arthritis (p=0.098, Odds ratio=2.583), 

however, these effects were not statistically significant.

Conclusion: OVCF patients with the advanced age over 70, low T-score of L-spine in the bone mineral density values, the history of 

previous vertebral fractures and low compliance with osteoporosis medication have an increased risk of suffering high chances of having 

new vertebral compression fractures after OVCF treatment, and therefore, require more careful observation and attention.
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Introduction: Indirect decompression effect of minimally invasive lateral lumbar interbody fusion (MIS LLIF) and percutaneous pedicle screws 

fixation has been reported most prominent in the treatment of spondylolisthesis. Restoring intervertebral disc height by cage insertion 

results in neural decompression by ligamentotaxis, increased spinal canal, and slippage reduction. In general, MIS LLIF has less soft tissue 

injury and shorter postoperative recovery time than conventional open posterior lumbar interbody fusion (PLIF). However, there is a lack 

detailed data about the difference in surgical results between MIS LLIF and open PLIF. The purpose of this study is to compare the clinical 

and radiologic outcomes of MIS LLIF and percutaneous pedicle screws fixation with open PLIF for treating spondylolisthesis at L4-5 level.

Materials and Methods: This study is based on 14 patients underwent MIS LLIF supplemented with percutaneous pedicle screw 

fixation (indirect decompression) and 20 patients underwent open PLIF and open pedicle screw fixation (direct decompression) for 

spondylolisthesis at L4-5 level. Clinical outcome was evaluated by time to walk after surgery, hospital stay, VAS of low back pain and 

leg pain, and ODI scores (%). Radiologic evaluation included slippage reduction, the cross-sectional area of the spinal canal on MRI 

axial image, and foraminal height on CT sagittal image. Perioperative related factors including operation time, perioperative blood tests 

(hemoglobin and hematocrit), and postoperative analgesia were also evaluated.

Results: Comparison between LLIF and PLIF groups, there were no statistically significant differences in age, gender, the preoperative cross-

sectional area of the spinal canal, hospital stay, postoperative analgesia, VAS, and ODI scores. The average operation time of LLIF group (198.6 

min) was slightly longer than those of PLIF (169.1 min), but it was no significantly different (p=0.058). Intraoperative estimated blood loss 

(p=0.044), hemoglobin reduction at postoperative 3rd day (p=0.012), and time to walk (p=0.004) of the LLIF group were significantly smaller 

than those of PLIF group. In the radiologic results, average restoration of foraminal height in LLIF group (2.7mm) was greater than those of PLIF 

group (0.8mm) (p=0.033). However, slippage reduction was not different between two groups (LLIF 3.5mm vs. PLIF 2.8mm, p=0.364).

Conclusion: Minimally invasive LLIF was an effective surgical alternative to open PLIF with advantages of indirect decompression, less blood 

loss, faster recovery, and greater foraminal height restoration in the treatment of spondylolisthesis of L4-5. 
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Introduction: Pedicle screw fixation and bone graft are the standards in case of posterior surgery for thoracolumbar fractures. Recently, 

percutaneous pedicle screw fixation system is used for minimally invasive spinal surgery and is expected to apply to the field of 

thoracolumbar fractures.

Materials and Methods: This study included 27 cases of thoracolumbar fractures needed posterior surgery with no neurological deficit. 

Flexiondistraction injuries were in 7 cases, and burst fractures in 20 cases. Males were in 14, and females in 13. Average age was 38.8 

years-old. Fractures involved L1 in 12, L2 in 10, and L3 in 5. Above and below one vertebra including fractured vertebrae were fixated with 

percutaneous pedicle screw system. After 6 months of surgery with healing of fractured vertebrae, pedicle screws were removed. Changes 

of anterior height of fractured vertebrae and kyphotic angle were evaluated preoperatively, postoperatively and at last follow up after 

removing pedicle screws.

Results: Healing of fractured vertebrae was obtained in all cases. Anterior height of fractured vertebrae was 47% preoperatively, and 

improved to 93% postoperatively, and maintained with 88% at last follow up after removing pedicle screws. Kyphotic angle was 20.1º 

preoperatively, and improved to 4.7º postoperatively, and maintained with 6.7º at last follow up after removing pedicle screws. VAS score 

and ODI score were 1.7 and 9.6 respectively at last follow up after removing pedicle screws. There were no complications such as breakage 

or loosening of pedicle screws, or reoperation. Healed vertebrae has been well maintained for 1 year follow up after removing pedicle 

screws.

Conclusion: Temporary pedicle screw fixation could be another option for treatment of thoracolumbar fractures. This technique is required 

to reveal more definite indications and optimal timing of fixation removal with long term and large scale research.
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Introduction: Various minimally invasive techniques have been described for the decompression of lumbar spinal stenosis (LSS). However, 

no reports describe the results of endoscopic posterior decompression (EPD) performed under local anesthesia. The aim of this research 

was to study clinical and radiological outcomes of EPD performed under local anesthesia in patients with LSS and to compare the 

procedural outcomes in patients with and without preoperative spondylolisthesis.

Materials and Methods: Between 2014 and 2015, 30 patients (18 females and 12 males) who underwent EPD under local anesthesia 

were included in this study. Patients were assessed before surgery and were followed-up by regular outpatient visits (at 1, 3, 6, 12, and 

24 months postoperatively). The clinical outcomes were evaluated using the visual analogue scale (VAS), Oswestry Disability Index (ODI), 

and the Short Form-36 (SF-36) outcome questionnaire. The radiological outcomes were assessed by measuring lumbar lordosis (LL), disc 

wedging angle, slip percentage, and disc height index (DHI) on plain standing radiographs.

Results: The VAS, ODI, and SF-36 scores were significantly improved at one month of follow-up compared to the baseline mean values and 

were maintained within the 2-year follow-up period. Radiological progression was found in one patient with EPD during the follow-up 

period. Patients with and without preoperative spondylolisthesis had no significant differences in their clinical and radiological outcomes.

Conclusion: EPD performed under local anesthesia is an effective procedure to treat LSS. Similar favorable outcomes can be obtained in 

patients with and without preoperative spondylolisthesis using this approach.
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Introduction: Percutaneous endoscopic lumbar discectomy (PELD) is gradually regarded as an effective alternative to posterior open 

surgery. However, migrated disc herniation brings a great technical challenge even for experienced surgeon and remains a task. Due to 

the remarkable improvement in navigable instruments and advanced use of shrill for foraminoplastic approach, treatment of high- or very 

high-grade migrated disc herniation is feasible with an appropriate approaching technique. The purpose of this study was to describe 

in detail a safe and effective foraminoplastic approach and standardize technique of transforaminal PELD for high-grade migrated disc 

herniation and demonstrate the clinical results.

Materials and Methods: 100 consecutive patients with lumbar migrated disc herniation were treated with transforaminal PELD, which 

has three stages: direction-oriented transforaminal approach, release of periannular anchorage, and epiduroscopic fragmentectomy with 

foraminoplastic approach. The surgical outcomes were assessed using the visual analogue pain score (VAS), Oswestry disability index (ODI), 

and modified Macnab criteria.

Results: The operated levels were L1-2 in 4 patients, L2-3 in 8, L3-4 in 17 and L4-5 in 71. The mean VAS for leg pain improved from 7.86±1.28 

preoperatively to 2.54±1.51 at 6 weeks postoperatively and 1.85±1.07 at 3months postoperatively (P<0.01). The mean preoperative ODI 

improved from 84.92±6.36 preoperatively to 27.83±7.34 at 6 weeks postoperatively and 17.54±13.40 at 3months postoperatively (P<0.01). 

Excellent or good global outcomes were obtained in 84.6%, and the rate of symptomatic improvement was 92.3%.

Conclusion: Transforaminal PELD can be a safe, rational and effective minimally invasive spine surgery technique for very high-grade 

migrated lumbar disc herniation, and a standardized technique may provide a reliable and excellent clinical short term outcome.
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Introduction: Surgery involving a microscope or uniportal endoscope is now one of the most common types of minimally invasive spine 

surgeries performed worldwide. However, the procedure still has drawbacks related to its narrow view, steep learning curve, and technical 

problems. Recently, many published preliminary or technical reports on BESS have demonstrated that BESS shows good clinical results 

and has many advantages which can resolve drawbacks of conventional endoscopic procedure. However, the articles on BESS have been 

limited to interlaminar procedure only. Therefore, we report the new endoscopic technique and its clinical results for transforaminal 

discectomy and decompression using BESS for the first time.

Materials and Methods: All patients were diagnosed with far lateral disc herniation or foraminal stenosis and underwent transforaminal 

discectomy or decompression using BESS. The authors enrolled only patients who underwent follow-up for longer than 6 months after this 

procedure. Sixty-three patients (eighty-six levels) were enrolled in this study. The operative time, hospital stay, complications and clinical 

results have been evaluated. The clinical results were analyzed by Visual analog scale (VAS) scores of preoperative and final follow-up and 

the Macnab criteria of final follow-up .

Results: Mean follow-up period was 10.4 months. The mean VAS score was significantly improved from7.4±0.9 to 2.9±1.2. The final 

outcome was excellent in 25%, good in 43%, fair in 22%, and poor in 10% according to the Macnab criteria.

Conclusion: Transforaminal discectomy and decompression using BESS can be regarded as effective alternative procedure of spine 

foraminal pathologies including disc herniation and stenosis.
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Introduction: Recently, epidural steroid injection(ESI)s have become a popular method in order to treat the pain originated from the 
spine. The adverse effects of glucocorticoid against bone metabolism have been studied widely. However, only a few studies regarding 
the effects of glucocorticoid via epidural injection have been conducted. Furthermore, the conclusion has not been settled because 
each study yielded inconsistent results. These discordant outcomes are probably due to the fact that the amount of steroid used and the 
duration of follow up period were not consistent for each study. Thus, we performed this study to evaluate the change of the bone mineral 
density(BMD) and the risk of fracture according to the amount of steroid used and also the duration of follow-up period.
Materials and Methods: For 5 years, we retrospectively reviewed the medical records of postmenopausal patients who received Dual-
energy X-ray absorptiometry(DEXA) at least 3 times. All patients took antiosteoporotic medication. Furthermore, they were divided into 
two groups. Group 1 consisted of 73 patients who received ESI; group 2 consisted of 293 patients who did not receive ESI. The BMD and 
bone markers were measured before treatment, one year after and two year after treatment. BMD was measured from the whole lumbar 
spine, the average of the two lowest spine, femoral neck, and total femur. Serum C-telopeptide of collagen 1(CTX) and osteocalcin were 
measured as bone markers. Moreover, data from group 1 was sub-analyzed to compare the value of BMD depending on the amount of 
steroid applied.
Results: Decreased BMD was observed in group I in all 4 parts at 1 year follow-up. On the other hand, in group 2, increased BMD was 
observed in spine and there was no change of BMD in femur. Apparent rise of bone markers was measured in group 1 at 1 year follow-
up, although it was confined to spine only. At 2 year follow up, increased BMD was observed in both group but there was no difference 
in BMD absolute value of spine between two groups. In addition, the prevalence of osteoporosis increased in group 1 at 1 year follow-up. 
Furthermore, The degree of decrease in BMD was extended by the amount of steroid used in group 1 at 1 year follow-up.
Conclusion: ESI in postmenopausal women adversely affected BMD of the spine and hip around 1year after treatment. One of the 
reasonable possible causes is increase in bone metabolism, as evidenced by the increase CTX and osteocalcin. However, no significant 
difference was observed between the groups at 2 year follow-up. This is thought to be due to catch-up caused by vanished influence 
of steroid after one year since ESI treatment. Therefore, practitioners should keep the adverse effect of steroid on BMD in mind when 
considering about performing ESI.
Acknowledgment: none
Keywords: Epidural steroid injection, bone mineral density, osteoporosis

 Presentation No. 453 

Title: Survival analysis based on new fracture at adjacent vertebrae after kyphoplasty
Authors: Jung Hoon KIM1 , Jin Hwan KIM1 , Dong Hyok KIM1 , Sung Tan CHO1 , Hyeong Tak KO1

Presenter: Dong Hyok KIM Corresponding Author: Jung Hoon KIM Field: Spine
Affiliation:  1. ILSAN PAIK HOSPITAL { Orthopaedic } 

Introduction: It is controversial whether the adjacent vertebra fracture after kyphoplasty is due to the natural course of osteoporosis or as a 
complication of kyphoplasty. Our goal of study is to evaluate the factors affecting new vertebral fracture and survival rate related to occur 
new fracture in adjacent vertebra after kyphoplasty for single vertebral body fracture due to osteoporosis.
Materials and Methods: From December 2006 to December 2016, among 490 cases of kyphoplasty for fracture of single vertebral body due 
to osteoporosis, 156 cases have been analyzed retrospectively and performed survival rate analysis on incidence of new fracture in adjacent 
vertebral body. Survival rate analysis has been conducted based on age at the time of surgery, gender, BMI, vertebral body level, leakage of 
cement into vertebral disc, amount of cement, compression rate before the surgery, recovery of vertebral height after surgery, bone density 
before the surgery, medication of osteoporosis after the surgery, existence of hypertension, diabetes or habit of smoking. Average period of 
follow up was 15.2 months (1month ~ 8 years 8months) and mean age at the time of surgery was 74.4 years (54~93 years).
Results: In total of 156 cases, the incidence of new fracture in adjacent vertebral body was 27 cases (17.3%) and 1-year survival rate in the 
patient underwent kyphoplasty for vertebral fracture was 83%; 2-years, 73.1%; 6-years, 54.1%. When the cases were analyzed in groups 
based on age of 75 years, the survival rate was significantly higher in group younger than 75 years (p=0.0476). Also when analyzing 
the survival rate with vertebral bone density of -3.7, hip bone density of -2.2 before surgery, the survival rate was significantly higher in 
group higher than -3.7 and 2.2 (p<0.0001, p=0.0134). When analyzing based on BMI of 18.1 at the time of surgery, the survival rate was 
significantly higher in group higher than 18.1 (p=0.0034). And based on recovery of vertebral height of 14% after surgery, the survival rate 
was significantly higher in group 14% and less (p=0.0187). In multiple factor analysis, vertebral bone density before the surgery(p=0.0066) 
and age at the time of surgery(p=0.0066) were analyzed to be statistically significant factors.
Conclusion: The Survival rate of new fractures in the adjacent vertebrae after kyphoplasty for osteoporotic compression fracture was 
significantly decreased at 1, 2 and 6 years. Based on the survival rate analysis, the most crucial factor were age and vertebral bone density 
before the surgery.
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Introduction: Percutaneous vertebral augmentation (PVA) is regarded as an effective and minimal invasive treatment for vertebral 

compression fracture (VCF). However, there has been reported several PVA-related complications that mainly induced by cement leakage. 

Until now, high bone density and vertebral cortical defect have been known as independent risk factors for cement leakage. Pain induced 

in the process of PVA may lead to unexpected cement leakage through causing unexpected contraction of the paravertebral muscles and 

unintentional patient movement. Paravertebral nerve block (PNB) has been reported aswas known a useful method to reduce pain in 

patent with VCF. It is known that nociception of periosteum of anterior vertebral body involved associated witha paravertebral sympathetic 

trunk, dorsal root ganglia, and gray ramus communicans. PNB can block the afferent nociceptorsblock ofon these structures. This study 

was conducted in order to evaluate efficiency of PNB in PVA.

Materials and Methods: A total of 48 patients diagnosed as VCF treated with PVA were evaluated. In experimental groups, PVA was 

performed under the fluoroscopic guided PVB. was performed just prior to PVA. In each group, visual analogue scale (VAS) was assessed 

when the patient was in stable state (Pre-VAS), when the vertebra-needle penetrates the periosteum of the superior articular process (SAP-

VAS) and pedicle (PD-VAS), and when the collapsed vertebral body wasis expanded through by kyphoplastic ballooning (KB-VAS) and/or 

vertebral cement injection (CI-VAS). And, postoperative pain (Post-VAS) and complication related with cement leakage were evaluated.

Results: In experimental group, there were 21 cases and the mean age was 70.8±12.1 years. In control group, there were 27 cases and the 

mean age was 71.2±11.2 years. The mean T-score was -2.9±2.1 in experimental group and -2.8±2.4. There was no difference in Pre-VAS, 

PD-VAS and Post-VAS score between both groups. However, there was significant improvement in experimental group of SAP-VAS, KB-

VAS and CI-VAS score (p=0.001). Cement leakage was observed in 5 cases in the experimental group and 8 cases in the control group. 

And, there was no significant difference.

Conclusion: Under the conditions of the present study, the PNB performed simultaneously with PVA are effective in reducing the pain 

induced by the process of PVA. And, this result may expect to reduce the unintentional serious cement leakage and to help the more 

restoration of the height of the vertebral body.was effective for intra and postoperative pain control in cement augmentation for vertebral 

compression fra
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Introduction: Osteoporotic spine fractures (OSF) with neurological compromises (NC) have been increasingly reported. Several studies 

have addressed the pathomechanism of NC as nonunion, segmental instability and progressive kyphosis. Radiologic and clinical findings 

have been reported; however, their significance related to the pathomechanism of NC remains unclear. So we assessed the clinical and 

radiological findings of OSF with NC.

Materials and Methods: 30 patients are presented in group I with NC following OSFs. Group II comprises 30 patients without NC following 

OSFs, whose age and bone mineral density (BMD) match those of patients in group I. Clinical parameters such as fracture level, body 

mass index, and radiologic parameters including initial kyphotic angle (KA), height loss (HL), magnetic resonance (MR) type (midportion 

and endplate type), presence of aortic calcification and fracture instability with occurrence of intravertebral cleft (IVC) were assessed to 

investigate the related factors.

Results: 20 patients in group I showed myelopathy and the rest showed radiculopathy. Initial kyphosis (21.6 ± 12.9°) and height loss (55.8 

± 15.2%) of group I were significantly greater than those (19.9 ± 10.9°, 19.9 ± 10.9%, p<0.05; respectively) of group II. Univariate analysis 

showed that fracture instability with IVC, posterior wall involvement, mid-portion type of MR classification, the thoracolumbar level, and 

aortic calcification were correlated with NC (p<0.05; respectively). However, clinical parameters did not show any significant correlation. 

In multivariate regression analysis, the initial HL (hazard ratio = 1.2, 95% confidence interval [1.0 – 1.5], p=0.01) and mid-portion type 

fracture (hazard ratio = 14.9, 95% confidence interval [1.3 – 172.1], p=0.03) were related risk factors for OSFs with NC.

Conclusion: Certain radiological findings such as a thoracolumbar fracture, a mid-portion type, aortic calcification, and fracture instability 

with IVC were correlated with NC following OSFs. Initial HL and mid-portion type fracture were important risk factors for the delayed NC, 

so more attention should be paid during treatment of OSFs.
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Introduction: As an aging society, fractures due to osteoporosis have become a major health and economic burden in South Korea. Above 
all, the prevalence of vertebral fracture is higher than other osteoporotic fractures. And if osteoporotic vertebral compression fractures 
(OVCF) are not treated, then focal kyphosis may occur at the fracture sites. Focal kyphosis causes not only imbalance of sagittal alignment, 
but also difficulties in life quality due to back pain. However, correction of focal kyphosis using a minimal pedicle screw in OVCF patients is 
still challenging part of spine operation. Therefore, we hypothesized that polymethylmethacrylate (PMMA) augmentation of pedicle screw 
fixation could improve focal kyphosis in patients with OVCF. Then, the purpose of this study is to investigate the radiologic efficacy of 
PMMA augmentation of pedicle screw operation in OVCF patients.
Materials and Methods: Twenty-six OVCF patients who underwent only posterior fusion using pedicle screw with PMMA augmentation 
were included in the study. The mean follow-up period was 14.31 months. The level of vertebral fracture ranged from T7 to L5. 
Demographic data, Bone mineral density (BMD), fusion segments, number of pedicle screws and amount of PMMA were reviewed as 
medical records. To analyze the radiological outcomes, we measured the following parameters as time serial follow-up (preoperation, 
immediately post-operation (Pop), Pop 6 weeks, 3, 6 months, 1 year, and final follow-up): (1) Cobb angle of focal kyphosis; (2) Cobb angle 
of instrumented kyphosis; (3) Vertebral body height of fracture site; and (4) pseudomotion of fused segments.
Results: A total of 26 patients were examined (18 females [78%]; mean age, 69.74±8.57 years). The average BMD was -2.83±1.12. Total 
fused segments were 85 levels, and numbers of total screw were 168. The numbers of augmented vertebra were 56 levels. Total amount 
of PMMA was 348.40 cc. The preoperative Cobb angle of focal kyphosis averaged 31.31° ± 3.27 and was significantly improved to 9.01° 
± 4.21 postoperative (p < 0.001), with maintenance of correction at serial follow-up, postoperatively. Additionally, the Cobb angle of 
instrumented kyphosis has shown similar pattern. The preoperative angle measured 29.77° ± 8.01, with significant improvement to 7.01° ± 
2.21 and maintained until final follow-up period. The vertebral body height of fracture site did not significant change immediately after the 
operation or over the all observation time. The fusion rate was 81 %.
Conclusion: Reinforcement of pedicle screws using PMMA augmentation may be a feasible surgical technique for osteoporotic vertebral 
compression fractures. And it seems to be good enough to improve focal thoracolumbar/Lumbar kyphosis and to be maintained well after 
operation
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Introduction: Severely collapsed vertebral compression fracture (VCF) is usually considered as a contraindication for vertebroplasty due to 
critically decreased vertebral height. However, VCF with dynamic mobility can be demonstrated and reduced using supine extension lateral 
radiographs (SELR). The purposes of this study were to evaluate the efficacy of SELR to detect intravertebral mobility and restore vertebral 
body collapse for cement augmentation in severely collapsed VCFs.
Materials and Methods: Sixty-one patients with severely collapsed (more than 60% of adjacent vertebral heights) osteoporotic VCFs for 
vertebroplasty and balloon kyphoplasty were retrospectively enrolled in this study. Thirty-one patients underwent cement augmentation 
on the day or one day after taking SELRs using bolsters (group 1) and 30 patients underwent cement augmentation with postural 
reduction without taking SELRs (group 2). A preoperative standing lateral radiograph (StLR) and magnetic resonance imaging (MRI), 
and postoperative StLR were taken from all patients. Existence of intravertebral clefts (IVCs) was evaluated on radiographs and MRI. 
Radiographic parameters including vertebral wedge angle (VWA) of index vertebrae and vertebral height ratio (VHR) compared with 
adjacent vertebrae were calculated. The image measurement results were assessed with independent t-test, chi-square test, and 
correlation analysis with significance defined as p < 0.05.
Results: VWAs on preoperative StLRs were -17.27° ± 4.39° and -13.74° ± 4.77° in group 1 and 2, respectively (p=0.023). VHRs on 
preoperative StLRs were 0.30 ± 0.08 and 0.33 ± 0.05 in group 1 and 2, respectively (p=0.24). IVCs were detected on preoperative StLRs 
(group 1: 21.7%, group 2: 25%, p=0.812) and MRI (group 1: 73.9%, group 2: 75%, p=0.939). IVCs were detected in 82.6% on SELRs 
in group 1. Postoperative restoration of VWA (group 1: 13.25° ± 5.19°, group 2: 8.86° ± 3.93°, p=0.007) and VHR (group 1: 0.38 ± 0.12, 
group 2: 0.28 ± 0.10, p=0.008) was significantly higher in group 1 than that in group 2. Reduction of vertebral body collapse using SELR 
significantly contributed to postoperative restoration of VCFs in terms of restoration of both VWA (Pearson’s correlation coefficient = 0.776, 
p < 0.001) and VHR (Pearson’s correlation coefficient = 0.832, p < 0.001).
Conclusion: SELR induced better radiological restoration of severely collapsed osteoporotic VCFs after cement augmentation compared 
with postural reduction. SELR can be used for reduction of collapsed vertebrae as well as detection of dynamic mobility with IVCs to 
perform effective cement augmentation for severely collapsed osteoporotic VCFs.
Acknowledgment: none  
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Introduction: Currently the geriatric population is increasing and spinal problems are quite common among the elderly. Not all spinal 

problems require serious invasive surgeries, including fusion. If we could accurately diagnose and decompress pathological areas selectively 

with a minimally invasive method without provoking spinal instability, we could give the patient many chances to avoid spinal fusion. 

Nowadays, Unilateral Biportal Endoscopic surgery(UBE) is a growing field in Korea. With this procedure, surgeons can decompress central 

and lateral segments , as well as remove herniated discs, under a clear endoscopic view through just two portals (twin 1 cm long incisions). 

We have experience performing this procedure, and we would like introduce this new technique.

Materials and Methods: From January 2017 to May 2017, 14 cases were treated with UBE procedures. The mean patient age was 65.6 

years old (ranging from 30 to 85). The Male to Female ratio was 1 to 1. The diagnoses were: 8 central stenosis, 3 foraminal stenosis, 1 case 

combined (central and foraminal stenosis) and 2 herniation of the nucleus pulposus. 9 of the operations were performed within a single 

spinal segment, 4 were performed in double segment areas, and 1 was performed in a triple segment area

Results: UBE procedures were performed through 2 or 5 portals according to the involved segments. Usually the left side portal was 

used for arthroscopic viewing, while the right side portals were used for the medical instruments (bur, punch, forceps, probe, etc.). The 

operative pockets are filled with saline, which gives clear vision. The operation time, VAS, ODI score, and complications were measured 

and recorded.

Conclusion: UBE is a minimally invasive effective operative procedure to decompress stenosis or remove herniated discs with better vision 

through two or more portals.
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Introduction: The purpose of this study was to analyze the factors that leads to surgery as a result of block failure in single level lumbar 

spinal stenosis.

Materials and Methods: From February 2008 to February 2014, 576 patients who are coincided with surgical indication of single level 

lumbar spinal stenosis and who could f / u of more than 2 years were enrolled in this study. We analyzed age, smoking, underlying disease, 

duration of disease, type of symptoms, MRI finding and Amount of erector spinae muscle in two groups.

Results: 62 cases were operated, 514 patients could avoid operation by root block. And spinal stenosis patients who had an illness duration 

of > 6month, the symptoms of claudication or motor weakness of lower limbs, an foraminal stenosis or a little amount of erector spinae 

muscle, have higher rate for surgical treatment

Conclusion: In this study, 89.2% of patients who are coincided with surgical indication of single level lumbar spinal stenosis had pain 

relief and good clinical outcome, but 62 patients had surgical treatment. The risk factor that lead to surgical treatment than conservative 

treatment may correlate with an illness duration of > 6month, the symptoms of claudication or motor weakness of lower limbs, the 

presence of foraminal stenosis or a little amount of erector spinae muscle.

Acknowledgment: I would like to thank the wonkwang university for providing all the necessary material for this study.
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Introduction: Epidural injections are one of most common conservative treatments for lumbar degenerative disc disease. The 
transforaminal (TF) epidural injection have been proposed as not only a target-specific modality, but also significantly advantageous with 
long-term effectiveness because fulfilling the aim of reaching the primary site of pathology (ventral and lateral epidural space). However, 
the transforaminal epidruals has been associated with catastrophic complications. Hence, there is a need for other approach with fewer 
complications for drug delivery in the ventrolateral epidural space. The translateral recess (TLR) approach of epidural injection was 
regarding a direct approach to the lateral recess and ventral epidural space. We compared the therapeutic efficacy of the TLR approach 
and paramedian interlaminar (PI) approach. We postulated that the TLR approach may produce a better clinical outcome because of more 
target specific and better ventrolateral epidural spread of the drug compared with the PI approach.
Materials and Methods: Seventy-eight patients were randomized to receive fluoroscopically guided epidural injection either through the 
TLR (n = 40) or PI (n = 38) approach. Patients were evaluated for effective pain relief (≥ 50% pain relief from baseline) by visual analogue 
scale (VAS) for axial back and leg radicular pain, and functional improvement by the Oswestry Disability Index (ODI) at 2 weeks, 4 weeks, 8 
weeks, 3 months, and 6 months post-injection. The groups were compared with regard to repeated injection or surgery within 6 months 
after the initial procedure. Other clinical results measures were overall VAS and ODI, number of injections, and presence of ventral spread 
and periradicular infiltration.
Results: At the 3months follow up, a significantly higher relative success of effective pain relief was noted in the TLR group (relative risk, 
3.75; 95% CI, 1.40-8.70). Significant reduction in VAS and improvement in ODI were observed at all time points postinjection compared 
the baseline (P < 0.001) in the TLR group. On average, patients in the TLR group received 1.14 and patients in the PI group received 2.30 
procedures during 6 month. Ventral epidural spread and periradicular infiltration was significantly higher in the TLR group. The fluoroscopic 
time was comparable in both groups. And, no major complications were encountered in either group.
Conclusion: The ventrolateral epidural filling technique of the TLR epidural injection can be performed more safety and relatively familiar 
during lumbar interlaminar epidural steroid injection. The clinical results with TLR technique were significantly more effective for axial 
back and leg radicular pain relief, as well as, improvement in disability than the PI approach for 6 months in the management of lumbar 
degenerative disc disease.
Acknowledgment: We have no potential conflicts of interests in this abstract.
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Introduction: Cementing a new liner into a well-fixed acetabular cup with deficient locking mechanism has been reported as a good 
option. However, some concerns regarding relatively high rate of complications were also raised. This study was performed to investigate 
the result of liner cementation to a single design of cup with a poor locking mechanism
Materials and Methods: Seventy-two liner cementations were performed from May 2007 to May 2012. Eight hips were excluded because 
of different cup design (6 hips) and lost to follow-up (2 hips). Thus, remaining 63 hips in 58 patients were finally included. Indications of 
the surgery were as follows: 1) Cause of revision was polyethylene-related problem 2) Acetabular cup was confirmed to be well-fixed, 
3) At least 1 mm thickness of cement mantle was available in any direction. Mean age of the patients was 63 years old (33-77). Males 
were 38 hips (33 patients), females were 26 hips (26 patients). All cup was the same (HG-2, Zimmer, USA). The same highly-cross-linked 
polyethylene liner with 28mm inner diameter was used. The average duration of follow-up was 86 months (60-120). Clinical records and 
radiographs were reviewed to investigate the result and complications.
Results: The average operative time was 159.6 minutes (79.8 – 244.8). The average Harris Hip Score improved from 73.1 to 90.1 at the final 
follow-up (p<0.01). WOMAC score also improved (p=0.02). However, short form scores failed to reach statistical significance. Number of 
cases complained subjective limp was not changed (from 22 before operation to 20 at final followup). Posterior dislocation was noticed 
in 10 cases (15.6%). Late cup loosening was noticed in 4 cases. New osteolysis was found in two cases. Periprosthetic femoral fracture 
occurred in 1 case. Five cases (7.8%) experienced reoperation within 5 years: three for open reduction for dislocation and two for cup 
revision for loosening. Two more cases are waiting their revision surgery. Total of 15 cases (23.4 %) experienced at least one orthopaedic 
complication. There was no liner pull-out in this patient group.
Conclusion: This result of this study suggests that the liner cementation into this specific acetabular cup does not show satisfactory result 
as expected. Currently, we do not routinely recommend this surgery anymore. We believe this surgery should be performed to highly 
selective patients with appropriate warning about high rate of complication.
Acknowledgment: none
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Introduction: Jumbo cup can be selectively used for acetabular reconstruction according to the type of acetabular defect. Primary intrinsic 

stability supported by remained acetabular bone stock is important to achieve long-term success in jumbo cup. The purpose of this study 

was to evaluate the clinical and radiological outcome of revision total hip arthroplasty with press-fitted jumbo cup in intermediate follow-up.

Materials and Methods: Among 191 patients who had undergone revision surgery due to cup loosening and periacetabular osteolysis from 

January 2001 to January 2012, 63 patients with 63 hips had acetabular defects ranging from Type 2A to Type 3A according to Paprosky’s 

classification were revised with jumbo cup and those were included. Only when primary intrinsic stability was achieved intraoperatively, the 

patients were adopted to jumbo cup. During the study, 2 patients (2 hips) died and 3 patients (3 hips) were lost to follow-up. Fifty-eight 

patients with 58 hips were available for clinical and radiological assessment at the latest follow-up. Combined procedure was performed 

such as morselized chip bone allograft in 48 hips, and structural allograft in one hip, null in 9 hips. The mean age of patients was 57.7 

years (range, 30-78) with 42 men and 16 women. The mean follow-up period was 10.2 years (range, 5-15.2). Clinical outcomes were 

assessed by Harris Hip Score(HHS) and Western Ontario McMaster University Osteoarthritis Index (WOMAC). Radiological outcomes were 

evaluated with regards to cup migration, osteointegration and osteolysis in the Delee and Charnley zones. The survivorship of Jumbo cups 

was estimated by the Kaplan-Meier analysis.

Results: According to Paprosky classification, there were 11 cases of type 2A, 16 type 2B, 17 type 2C and 14 type 3A. The mean HHS was 

preoperatively 53 and at the time of the last follow-up examination 77 points (p=0.005). The mean postoperative WOMAC-score was 

30.5 points compared with 61.1 preoperatively (p=0.002). Two cups were loose, but which were not revised due to the life-threatening 

underlying medical condition. Seven(14.6%) cups exhibited osteolysis around acetabular cup, but which did not induce implant instability. 

There were 4 cases of complications : 3 dislocations and 1 superficial infection, not demanding revision surgery. Estimated 10-year survival 

rate according to the Kaplan-Meier analysis was 92.3%.

Conclusion: Jumbo cup with primary intrinsic stability in acetabular cup revision showed encouraging at average 10 year follow-up.
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Introduction: Isolated liner and head exchange procedure has been an established treatment method for polyethylene wear and osteolysis 

when the acetabular component remains well-fixed. There have been reports of good short-term results. However, reports of mid- to long-

term results are limited in number. In this study, we performed retrospective analysis of results at a minimum follow-up of 5 years.

Materials and Methods: Among the consecutive patients operated upon from September 1995, 2 patients (3 hips) were excluded 

because of inadequate follow-up and the results of remaining 34 hips of 34 patients were evaluated. They were 20 men and 14 women 

with a mean age of 49 years at the time of index surgery. Conventional polyethylene liner was used in 26 cases and highly cross-linked 

polyethylene liner was used in 8 cases. In 3 cases, liner was cemented in the metal shell because compatible liner could not be used.

Results: After a minimum follow-up of 5 years (range, 5~20.2), re-revision surgery was necessary in 10 cases (29.4%); 8 for wear and 

osteolysis, 2 for acetabular loosening. In all re-revision cases, conventional polyethylene liner was used. There was no failure in the cases in 

which highly cross-linked polyethylene liner was used. There was no case complicated with dislocation.

Conclusion: The results of this study suggest that more promising results can be achieved with the use of highly cross-linked polyethylene 

liner in isolated liner exchange.
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Introduction: Anterior cortical window is a technique, which was developed for removal of the previous stem in revision total hip 

arthroplasty (THA). The merit of this technique is that a medio-lateral stability of the femoral stem can be obtained. However, there is a 

lack of information about the long-term results of an anterior cortical window. Therefore, we addressed the clinical results and survivorship 

for a minimum 10-year follow-up of revision THA using an anterior cortical window.

Materials and Methods: Seventy-six hips (70 patients with a mean age of 51.8 years) underwent revision THA using an anterior cortical 

window with a cementless distal interlocking stem. We evaluated the survivorship, clinical result, ambulatory ability and complications.

Results: At the final follow-up, 57 hips were followed up for a minimum period of 10 years. Survival rate with any surgeries as the endpoint 

was 80.7% and that with re-revision as the end-point was 87.8%. Nonunion of the osteotomized fragment was observed in one hip which 

occurred due to an intraoperative femoral fracture. Five stems subsided with breakage of the locking screw. Two of them needed to be re-

revised due to aggravation of subsidence. The mean Harris hip score, University of California at Los Angeles Activity Score and the KOVAL 

category at the final evaluation were 82.3, 4.7 and 1.5, respectively.

Conclusion: Our study showed that revision THA using an anterior cortical window has an acceptable outcome. We recommend this 

technique as it is a safe and satisfactory option for removal of the previous stem without compromising the bone stock.

Acknowledgment: The authors did not receive any outside funding or grants in support of their research for or preparation of this work. 

Neither they nor a member of their immediate families received payments or other benefits or a commitment or agreement to provide such 

benefits from a commercial entity.
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Introduction: As the proximal femoral bone is generally compromised in failed total hip arthroplasty, achievement of solid fixation with 

a new component can be technically demanding. Clinical studies have demonstrated good medium-term results after revision total hip 

arthroplasty using modular fluted tapered stems, but, to our knowledge, long-term outcomes have been rarely reported in the literature. 

The purpose of this study was to report the minimum ten-year results of revision total hip arthroplasty using a modular fluted tapered 

stem.

Materials and Methods: We analyzed 62 revision THAs performed in using a modular fluted tapered stem between December 1998 and 

February 2006. There were 22 men (24 hips) and 38 women (38 hips) with a mean age of 60 years (range, 34 to 79 years) at the time of 

the index revision THA. According to the Paprosky classification of femoral defects, 10 were Type II, 37 were Type IIIA, and 15 were Type 

IIIB. An extended trochanteric osteotomy was carried out in 33 (53%) of the 62 hips. Patients were followed for a mean of 12 years (range, 

10 to 17 years).

Results: The mean Harris hip score improved from 41 points preoperatively to 85 points at the time of the latest follow-up. No 

repeat revision was performed due to aseptic loosening of femoral stem. There was 1 femoral stem fracture at the modular junction 

postoperatively 9 years. Other complications included 2 deep infections, 2 aseptic cup loosenings, 2 ceramic fractures, 1 recurrent 

dislocation, and 1 periprosthetic femoral fracture. Kaplan-Meier survivorship with an end point of stem re-revision for any reason was 

95.9% at 12 years.

Conclusion: A modular fluted tapered stem continued to provide a reliable fixation at a minimum ten years following revision THA. It might 

be recommended as a promising option for challenging revision situations with femoral bone defects.
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Introduction: The purpose of this study is to evaluate the clinical and radiological results of the cement-in-cement technique for revision of 

the femoral component.

Materials and Methods: Between May 2007 and May 2016, we evaluated 9 cases of revision of the femoral component treated by using 

cement-incement technique after a minimum follow-up of 6 months. There were 5 men(6 hips) and 3 women and the average follow-

up period was 31.4 months. The clinical results were evaluated according to Harris hip scores and the radiological results were evaluated 

according to component loosening, cement mantle fracture, or circumferential radiolucent lines. Preoperative diagnosis was aseptic 

loosening(4 cases), infection(5 cases).

Results: At the last follow-up, mean Harris hip score improved from 57.6 points preoperatively to 70 points at the final follow up. One 

revision of the femoral component was necessary. The cause of revision was a periprosthetic infection. Another femoral implants had no 

evidence of component loosening, cement mantle fracture or, circumferential radiolucent lines.

Conclusion: Cement-in-cement technique for revision of the femoral component showed relatively good clinical and radiological results 

after average 31 months follow up. However, conduct of further studies including larger number of patients and longer follow up is 

needed in order to evaluate the incidence of long-term complications.
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Introduction: Identification of the causal pathogen is crucial in the management of periprosthetic joint infection (PJI) of the hip. 

Unfortunately, pathogen often difficult, and negative findings are common, making the treatment of PJI of the hip more chellanging. The 

negative culture findings often result in an uncertain diagnosis, and it is difficult to choose the appropriate antibiotics. Here we compared 

the treatment outcomes of two-stage revision arthroplasties for culture-negative versus culture-positive PJI of the hip.

Materials and Methods: We retrospectively reviewed patients who received two-stage revisions for PJI of the hip between January 2010 to 

June 2015. All patients were planned to receive an articulated antibiotic cement spacer as the first stage and revision total hip arthroplasty 

(THA) as the second stage of the procedure. Out of total 94 patients, 10 patients were lost to follow-up and excluded from the study. We 

devided the rest of the 84 patients into two groups: culture-negative (n: 27) and culture-positive (n: 57). We compared all of the relevant 

medical records and the treatment outcomes between the two groups.

Results: The mean follow-up period was 29.5 months (range, 12-78) in the culture-negative group and 30.9 months (range, 12-71) in the 

culture-positive group (p = 0.74). The overall negative culture rate was 30.8%. There was no significant difference in patient characteristics 

between the two groups, including age, gender, body mass index, preoperative C-reactive protein (CRP), preoperative erythrocyte 

sedimentation rate, preoperative white blood cell count, type of hip arthroplasty, previous history of irrigation and debridement (I&D), and 

preoperative Harris hip score (HHS). However, the culture-negative group had a significantly higher history of preoperative antibiotic use (p 

= 0.003). The reimplantation rate was 96.3% and 91.2% in the culture-negative and culture-positive groups, respectively (p= 0.39). The 

rates of recurrent infection after reimplantation were 7.7% in the culture-negative group and 15.4% in the culture-positive group (p= 0.33). 

The overall infection control rate was 92.6% (25/27) and 82.4% (47/57) in the culture-negative and culture-positive groups, respectively 

(p = 0.21). We also observed no significant difference in the time interval between the first and second stage of the procedure, time until 

normal CRP, time until recurrency, or complication rates between the two groups. A higher postoperative HHS was seen in the culture-

negative group (p = 0.04).

Conclusion: Negative culture findings did not result in inferior treatment outcomes compared with positive culture findings in periprosthetic 

joint infection of the hip treated with a two-stage revision arthroplasty.
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Introduction: A considerable number of patients who underwent two-stage exchange protocol for periprosthetic hip joint infection could 

not complete the second stage reimplantation. The aim of this study was to evaluate the results of retained temporary articulating spacers 

for the treatment of periprosthetic hip joint infection.

Materials and Methods: Ninety-four patients with infection after hip arthroplasty were treated by using two-stage exchange protocol with 

temporary articulating spacers. Among them, 35 patients did not complete two-stage exchange protocol and retained spacers for more 

than 12 months. We retrospectively investigated the clinical and radiographic results after an average 36.1 months follow up.

Results: Thirty-one patients had well-healed wounds without recurrent infection and did not receive further surgery for any reason (success 

group). Spacers were revised in two patients and the other two patients underwent incision and debridement because of recurrent 

infection (failure group). There were no statistical differences between the two groups in terms of demographics or presence of resistant 

organism.

Conclusion: After a follow up of 3 years, temporary articulating spacers functioned well in about 89% of the patients who retained them. 

Our results support that retention of articulating spacers could be considered as a definitive treatment option in selected patients.
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Introduction: Till now, screw fixation is routinely being performed during the press-fit fixation of cementless cup. This study was performed 

to verify whether the additional screw fixation is necessary or not for the press-fit fixation of cementless acetabular cup by comparison 

between screw fixation group and non-screw fixation group.

Materials and Methods: 300 hips of 235 patients who had THA using Pinnacle® cup (DePuy Orthopaedics, Warsaw, IN) between October, 

2007 and February 2015 and followed up more than 2 years were reviewed. 95 hips of 71 patients had screw fixation(Group A), 205 hips 

of 164 patients had not screw fixation(Group B). In group A, male were 17, female were 54 patients. In group B, male were 69, female 

were 95 patients. The causes of THA were osteonecrosis of femoral head(ONFH) 50 hips, secondary osteoarthritis due to hip dysplasia 

26 hips and others 19 hips in group A, ONFH 136 hips, secondary osteoarthritis due to hip dysplasia 32 hips, others 37 hips. In group A, 

the mean age was 57 years(21~89 years), the mean follow-up period was 31 months(24~121 months). In group B, the mean age was 64 

years(25~95 years), the mean follow-up period was 46 months(24~144 months). Clinically, the range of motion of hip joints, UCLA activity 

score, VAS, Harris hip score were evaluated and radiologically, change of radiolucency around acetabular cup, radiolucent line according to 

DeLee and Charnley zone, osteolysis, periprosthetic fracture, loosening were evaluated.

Results: In the radiological assessment, radiolucent line was observed in 3 hips(3.2%) in group A and all of them were observed in zone I 

and radiolucent line were shown in 8 hip(3.9%), zone I 5 hips(62.5%), zone III 3 hips(37.5%) in group B in both hip AP view. In cross table 

lateral view, 3 hips showed radiolucent line in zone I in group A, 2 hips showed radiolucent line in group B, zone I 1 hips, zone III 1 hips. 

There was no osteolysis or cup loosening in both groups. In the assessment of bone ingrowth fixation using Moore MS method, medial 

stress shielding was shown in 85 hips(89.5%) in group A, 187 hips(91.2%) in group B. There was 1 case of failure due to late periprosthetic 

infection in group B. There was no failure related to non-screw fixation in both groups.

Conclusion: The result of this study suggests that we don’t need perform additional screw fixation routinely for press-fit fixation of 

acetabular cup.

Acknowledgment: None
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Introduction: In this study, we investigated the efficacy of reducing the operation time and radiation exposure time by using double 

fluoroscope simultaneously in closed reduction and internal fixation of femoral neck fractures.

Materials and Methods: we included 28 patients with femoral neck fracture. Patients were divided into two groups, 15 patients were 

treated using double fluoroscope technique and 13 patients were treated using single fluoroscope technique. The preparation time, the 

operation time and the radiation time from fluoroscope devices were compared between the two groups.

Results: Total radiation time was significantly reduced in double fluoroscopic group compared with single fluoroscopic group (85.8 ± 26.94 

s and 100.3 ± 25.6 s, respectively; p = 0.025) and total operation time was significantly reduced in two fluoroscopic group compared with 

one fluoroscopic group (96.77 ± 16.5 s and 67.2 ± 14.3 s, respectively; p < 0.05)

Conclusion: In the femoral neck fracture, closed reduction and internal fixation using double fluoroscope technique can reduce the 

operation time and the radiation exposure time, thereby protecting the patient and the medical staff.

Acknowledgment: Conflict of interest : None.
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Introduction: The purpose of the present study was to evaluate the clinical outcomes of Proximal Femoral Nail Antirotation(PFNA) for 

nondisplaced and partially displaced femoral neck fractures.

Materials and Methods: The records of 13 patients who underwent surgery for Garden type I, II and III femoral neck fractures between 

2011 and 2016 were retrospectively reviewed. There were 4 males and 9 females and the average patient’s age at the time of surgery was 

70 years. The mean duration of postoperative follow-up was 4.5 months. The fracture patterns were identified by the Garden classification 

and the Pauwels classification. The fracture site union and the occurrence of avascular necrosis were evaluated as radiographic parameters 

and functional outcomes based on walking ability were investigated as comparison with pre-and post-operatively and incidence of revision 

surgery were reviewed. The average early ambulation after surgery were evaluated. Total femoral neck shortening was measured as the 

sum of blade cut-through into the head and neck impaction in the metaphysis

Results: Fracture site union was achieved in all cases with average union rates of 6months. Avascular Necrosis was not occurred in all cases 

and walking ability decreased in 6 cases out of 13. Decreased level of walking ability was from walking without any support to walking 

with cane or crutch in all cases. At final follow up, the rate of complications was 0.08% (1/13). The average early ambulation was 12.3 days 

post-operatively. The average cut-through and neck impaction was measured 12.03mm and 10.50mm respectively.

Conclusion: This study demonstrated that Proximal Femoral Nail Antirotation(PFNA) Could possibly be effective alternative procedure 

among femoral neck fractures with good functional outcomes.

Acknowledgment: I wish to express my sincere thanks to Inje university Haeundae Paik hospital, for providing me with all the necessary 

facilities.
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Introduction: The present study aimed to evaluate the outcome measures of subtrochanteric fractures treated with intramedullary nailing 

and biologic plating and determine if there was any difference in surgical outcomes between these different fixation methods.

Materials and Methods: Between March 2009 and December 2015, 81 patients with subtrochanteric fractures were enrolled (52 males 

and 29 female; 31 treated with biologic plating and 50 with intramedullary nailing). Perioperative outcomes including operation time and 

blood loss during the operation; postoperative radiologic outcomes including union, time to union, coronal alignment, and shortening of 

the femur; and clinical outcomes including walking ability and pain were evaluated.

Results: No significant differences were identified for bony union and time to union between the two different fixation methods. Coronal 

alignment was significantly better in the biologic plating group than in the intramedullary group (p < 0.016). Postoperative coronal 

alignment was the only risk factor associated with the nonunion of subtrochanteric fractures (unadjusted OR : 1.915, 95% CI : 0.190 - 

19.273; adjusted OR : 0.042, 95% CI : 0.000 - 21.517 ; p = 0.320)

Conclusion: Surgical outcomes using LCP-DF is comparable to those achieved using intramedullary nailing. Further clinical studies with a 

larger sample size are reqiured to show the advantage of biologic plating for the treatment of subtrochanteric fractures.

Acknowledgment: none
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Introduction: Displaced femoral neck fractures (FNFs) in elderly patients have traditionally been managed with hemiarthroplasty (BHA) 

or total hip arthroplasty (THA), with studies suggesting that THA may be the better option. However, it has recently been reported that 

bipolar HA (BHA) also provides good outcomes, and it is not clear as to whether BHA or THA is most appropriate. The purpose of this 

study was to compare the outcomes focusing on the functional outcome and clinical results of BHA versus THA for the treatment of FNFs 

in elderly.

Materials and Methods: A comprehensive search of all relevant randomized controlled trials (RCTs) and comparative studies was conducted 

through PubMed central, OVID Medline, Cochrane Collaboration Library, Web of Science, EMBASE, KoreaMed, and AHRQ, up to May 

2017, with English and Korean language restriction. Subgroup analysis was performed by type of methodological quality.

Results: Nine randomized controlled studies and 3 comparative retrospective studies, 9 English articles and 3 Korean article including 1520 

patients (797 from BHA group, 723 from THA group), were finally selected for this meta-analysis. The data from included studies were 

divided into two subgroups according to different mean ages (≥80 and <80 years). The overall outcomes such as 1-year mortality rate 

(SMD = 1.34 ; 95% CI, 0.95–1.90; P = 0.10) showed no significant diffrence between BHA and THA. Also, the Harris Hip Score and 1-year 

mortality rate after BHA was not different from that after THA in octogeriatric patients (SMD = -3.07; 95% CI, -8.26–2.12; P = 0.25, SMD 

= 1.49; 95% CI, 0.94–2.36; P = 0.0). In patients under 80-years-old, dislocation in THA was more than that in BHA (dislocation rate (SMD 

= 0.20; 95% CI, 0.05–0.76; P = 0.02). However, In octogeriatric patients, there was no significant difference between the two groups (SMD 

= 0.95; 95% CI, 0.43–2.08; P = 0.90).

Conclusion: In previous meta-analysis, there were no significant differences in functional outcomes such as Harris Hip Score, 1-year 

mortality, and dislocation rate in elderly, especially octogeriatric patients. However, In patients under 80-years-old, dislocation in THA was 

more than that in BHA. Further high-quality RCTs are needed to provide robust evidence and evaluate the treatment options.

Acknowledgment: No benefits in any form have been or will be received from a commercial party related directly or indirectly to the 

subject of this study by any of the authors.
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Introduction: As number of osteoporotic hip fracture increased, number of geriatric pelvic ring injury also has increased. Traditionally, pelvic 
ring injury and hip fracture were considered as mutually exclusive. However, recent MRI-based studies showed that occult hip fractures 
were not infrequently associated with pelvic fractures. The aims of this retrospective study was to determine the incidence of concomitant 
pelvic ring injury in patients with femoral neck fracture using SPECT/CT which is useful method in detecting occult fracture around hip.
Materials and Methods: From March 2010 to February 2015, 282 femoral neck fractures were surgically treated in our institution. There 
were 197 female and 85 male patients with mean age of 74.8 years. SPECT/CT was preoperatively performed to determine vascularity 
of femoral head. SPECT/CT covered from entire pelvis to L4 vetebra. According to femoral head vascularity, patient’s informed consent 
was obtained and type of operation was determined. In 93 patients, osteosynthesis was performed and in 189 patients, arthroplasty was 
performed. We retrospectively evaluated patients radiograph and SPECT/CT. We evaluated abnormal uptake around pelvic ring including 
pubic ramus, iliac crest and sacrum and compared the abnormal uptake with radiograph. We exclude old pelvic ring injury by presence 
of callus formation and identified femoral neck fractures with concomitant fresh pelvic ring injury. Incidence of pelvic ring injury was 
calculated and compared the demographic feature and DEXA finding.
Results: Of 282 patients, 31 patients showed abnormal uptake in SPECT/CT. Excluding 3 patients with abnormal uptake in lumbar spine, 
28 patients showed abnormal uptake around pelvic ring. In radiograph, 5 patients showed sign of callus formation and old pelvic ring 
injury. Finally, 23 patients showed femoral neck fracture with concomitant pelvic ring injury and incidence of concomitant pelvic ring injury 
was 8.2%. Of 23 patients with concomitant pelvic ring injury, 12 patients showed abnormal uptake only in sacrum and coccyx and 10 
patients showed abnormal uptake in both pubic bone and sacrum. In one patients., abnormal uptake was observed around iliac crest. 
Patients without concomitant pelvic fracture was significantly younger than patients with concomitant pelvic fracture and there were 
more female patients in concomitant fracture group. In DEXA, mean T-score at total femur showed no difference (-2.62 in both groups). 
However, mean T-score at lumbar spine was significantly lower in concomitant pelvic fracture group.
Conclusion: Incidence of concomitant pelvic fracture in patients with femoral neck fracture was about 8% and concomitant fracture was 
not uncommon. Concomitant pelvic insufficiency fracture was more common in elderly female patients with lower lumbar Tscore in DEXA. 
Further study should be necessitated for clinical significance of concomitant pelvic fracture in patients with femoral neck fracture during 
postoperative period.
Acknowledgment: None
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Introduction: Several studies have indicated the advantage of surgery within 48 h, supporting that hip fracture surgery within 48 h of 
admission is associated with better outcomes. However, an elevated level of C-reactive protein (CRP) can be a basis for delaying surgery, 
and it is one of the criteria for periprosthetic joint infection (PJI) diagnosis after surgery. Preoperative CRP level can be elevated from 
fracture itself and in various clinical situations for elderly patients having displaced femoral neck fracture without obvious infection. 
The purpose of this study was to determine whether the perioperative kinetics of four inflammatory markers, white blood cell count 
(WBC), neutrophil count (N) (%), ESR, and CRP, have different patterns in aged patients having hip fractures with and without elevated 
preoperative CRP, additionally to identify the variables that affect the natural kinetics of inflammatory markers.
Materials and Methods: This retrospective study included 240 consecutive elderly patients operated on for femoral neck fracture with 
no infectious complications, divided into two groups on elevated preoperative CRP level (> 10 mg/L). The temporal values of four 
inflammatory markers of white blood cell count (WBC), neutrophil count (N) (%), erythrocyte sedimentation rate (ESR), and CRP were 
assessed eight times every other day until the 14th postoperative day.
Results: At 2-3th day postoperatively, mean CRP was markedly higher in patients with preoperatively elevated CRP that in those with 
non-elevated CRP (122.1 ± 65.9 and 73.7 ± 35.5, p < 0.001). However, the abrupt elevation of CRP in the elevated group was conversely 
decreased on the 4-5th postoperative day, demonstrating similar kinetic curves with no significant differences between both groups. The 
proportion of cases with CRP within normal range(<10mg/L) at 14 days after surgery was lower in the elevated CRP group than in the 
non-elevated group. For WBC, N (%), and ESR, the two groups showed similar patterns of temporal values 14 days after surgery regardless 
of preoperative CRP level. Preoperative and perioperative kinetics of WBC and N were relatively constant with time change. Preoperative 
ESR in patients with preoperatively elevated CRP was higher than in those with non-elevated CRP but its kinetics elevated on the 3-4th 
postoperative day with a sustained curve with no statistically significant differences.
Conclusion: Differential kinetic curves of perioperative CRP were observed in patients with a different reference level of preoperative CRP. 
Our findings could be used as guidelines for patient discharge criteria, duration of antibiotics usage, PJI early detection and during the 
follow-up period after surgery. 
Acknowledgment: Different Kinetics of Perioperative CRP after Hip Arthroplasty for Elderly Femoral Neck Fracture with Elevated 
Preoperative CRP
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Introduction: Although several studies have reported the effect of progressive resistance exercise (PRE) after hip fracture surgery, there are 

concerns to apply it because of the feasibility and the expected adverse events from PRE. Thus, we conducted a meta-analysis to evaluate 

whether PRE can improve (1) the mobility and (2) other physical functions in elderly patients after hip fracture surgery.

Materials and Methods: Eight randomized controlled trials investigating the effects of PRE after hip fracture surgery were retrieved from 

PubMed, Embase, and Cochrane Library search. A pair-wise meta-analysis was conducted with a fixed or random effects model.

Results: PRE significantly improved participants’ overall physical functions after hip fracture surgery than control group (standardized mean 

difference = 0.408, 95% CI 0.238-0.578, P < 0.001). Especially, mobility (standardized mean difference = 0.501, 95% CI 0.297-0.705, P < 

0.001), activity of daily living, balance, lower limb strength or power, and performance task showed to be effective.

Conclusion: PRE after hip fracture surgery seems to have the potential to improve mobility, activity of daily living, balance, lower limb 

strength or power, and performance task outcomes. Due to the small sample size in this meta-analysis and considering increasing incidence 

of hip fractures, there is a need for large scale randomized controlled trials to confirm the adverse effects or elderly patient oriented 

function score.

Acknowledgment: None
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Introduction: The treatment of unstable intertrochanteric fracture in the elderly patient remains challenging. The purpose of this 

prospective study was to determine clinical and radiological results of cementless bipolar hemiarthroplasty using a fully porous-coated 

stem in osteoporotic elderly patients with unstable intertrochanteric fractures after over 5 year follow-up.

Methods: From January 2010 to December 2011, we performed 123 cementless bipolar hemiarthroplasties using a fully porous-

coated stem to treat unstable intertrochanteric fractures in elderly patients with osteoporosis. Clinical and Radiographic evaluation was 

performed.

Results: Fifty-three patients who died and 15 patients were lost during follow-up period. Mean follow-up period was 63.3 months 

postoperatively. The mean Harris hip score was 77 points (range, 36 to 100 points). None of the hips had loosening of the stem or 

osteolysis. Postoperative complications included nonunion of greater trochanter in 2 hips and dislocation in 2 hips. Two patients were 

reoperated due to periprosthetic fracture but none of stem was revised. Thirty-one patients maintained the same walking activity 

compared to the activity before the fracture. At 83-month follow-up period, the analysis revealed a cumulative survival rate of 98.3% (95% 

CI = 95.9-100%) with reoperation and 100% with femoral stem revision for any reason as the end point.

Conclusion: Cementless bipolar hemiarthroplasty using a fully porous coated stem is a useful surgical treatment option for unstable 

intertrochanteric fracture in osteoporotic elderly patients.

Acknowledgment: None
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Introduction: Unstable intertrochanteric fracture in elderly patients is associated with poor bone quality, excessive collapse, loss of fixation 

and cut-out of the lag screw, are the common problems of attempts to fix these fractures. The purpose of this study was to evaluate the 

usefulness of bipolar hemiarthroplasty using a cemented femoral stem for treating unstable intertrochanteric  fractures in elderly patients.

Materials and Methods: This study included 40 patients who were followed up for over 2 years after primary bipolar hemiarthroplasty 

using cemented femoral stem between October 2008 and November 2014. The mean age was 80.5years(67-94years) and mean follow-

up period was 31 months (23-40 months). Preoperative evaluation was performed by American Society of Anesthesia score. Retrospective 

evaluation was performed by operative time, time to operation days, hospital stay and time to weight bearing. Clinical results including 

Harris hip score, thigh pain, Koval’s ambulatory classification were evalutated.

Results: Fracture type was 23 cases of A2.2, 15 cases of A2.3 and 2 cases of A3.3. At the last follow-up, the mean Harris hip score was 82.1

±7.3 points. Thirty-three patients (82.5%) recoverd pre-injury ambulatory status. The mean ASA score was 2.5 points. The mean operation 

time was 82.5±10.1 minutes, mean time from admission to operative day was 4.3 ±2.8days and mean hospital stay was 13.5±3.2days. 

Mean time to weight bearing was 5.0±0.8days. There were 2 cases of wire fixation breakage and 1 case of posterior hip dislocation. No 

patient required revision surgery.

Conclusion: The authors believe that primary cemented bipolar hemiarthroplasty for unstable inter-trochanteric fracatures of femur in 

elderly does provide early ambulation, good functional outcome, minimal complications.

Acknowledgment: We are very grateful to our department members for reviewing the manuscript in spite of busy schedule. They made 

many important suggestions which enhance this study
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Introduction: Atypical femoral fracture(AFF) has been high-lightened, because it was associated with the long-term use of bisphosphonate. 

Comparing Western countries, the incidence rate of AFF was unclear in East Asian patients. Our purposes are (1) to estimate the incidence 

rate of radiologically defined AFF in South Korea, and (2) determine the association between occurrence of AFF and long-term use of 

bisphosphonate.

Materials and Methods: We conducted a hospital-based, retrospective cohort study in patients aged ≥45 years, who took bisphosphonate. 

The occurrence of AFF was estimated by using incidence rate, and the age-adjusted incidence rate to U.S. 2010 census data. The 

association between occurrence of AFF and the duration of bisphosphonate use was examined. The cumulative probability of AFF was 

plotted per each duration of bisphosphonate use.

Results: Among 10,338 individuals who took bisphosphonate, 13 patients with AFF following use of bisphosphonate were identified. The 

incidence rate was 85.9/100,000 person-years (95% CI, 50.2–146.9), and age-adjusted incidence rate was 72.7/100,000 person-years 

(95% CI, 29.1–175.8). In multivariable analysis, the longer duration of bisphosphonates use was associated with an increased risk of AFF 

(odds ratio, 1.583; 95% CI, 1.304-1.923) The cumulative probability of AFF increased abruptly when the duration of bisphosphonate use 

was 4 years or more.

Conclusion: Among Korean patients, the incidence rate of AFF was on a par with those of western countries, and the occurrence of AFF 

was associated with longer use of bisphosphonate.

Acknowledgment: No benefits in any form have been received or will be received from any commercial party related directly or indirectly 

to the subject of this article.
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Introduction: Although interests in the surgical treatment of atypical femoral fractures associated with bisphosphonate use are increasing, 

there have been few reports in the literature regarding the postoperative course after intramedullary nailing of these fractures. This 

multicenter retrospective study was to evaluate the outcome of intramedullary nailing in patients with atypical femoral fracture who took 

bisphosphonate more than one year through the multicenter retrospective study.

Materials and Methods: We gathered 75 atypical femoral fractures from seven institutions between 2009 and 2014. Among them 46 

atypical femoral fractures which met the inclusion criteria were evaluated in this study. The average age was 70.1 years (53-80) and the 

average duration of bisphosphonate use was 5.1 years (1-15). Medical records and radiographs were reviewed to determine time to union, 

union rate, need for revision surgery, restoration of ambulatory function, and complications.

Results: Twenty-nine (63%) fractures healed within 6 months without complications. The average time to union except two non-union 

was 24.9 weeks (11-48 weeks). Two patients (4.3%) underwent revision surgery for non-union and there was no implant failure. Thirty-

seven (80.4%) patients achieved their pre-fracture ambulatory function at the final follow up.

Conclusion: Although the incidence of delayed bone healing is high in atypical femoral fracture on bisphosphonate therapy even treated 

with intramedullary nailing, the incidence of revision surgery and implant failure was relatively lower than those of extramedullary devices.

Acknowledgment: None
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Introduction: The bone mineral density(BMD) of the proximal femur was measured on geriatric hip fracture patients to evaluate if BMD of 

the patient affects type and severity of hip fractures

Materials and Methods: From 2003 to 2016, 808 hip fracture patients aged over 65 yrs old who had bone densitometry study by dual-

energy x-ray absorptionmetry(DXA) of the hip within 1 month of the fracture was evaluated. There were 333 femur neck fractures and 

475 intertrochanteric fractures. The fracture type was divided into neck and intertrochanteric fractures and neck fractures was subdivided 

into stable(Garden stage I, II) and unstable (GS III, IV) fractures and Pauwel’s type 1, 2, 3. Trochanteric fractures were subdivided into AO/

OTA classifications. The correlation between fracture type and subdivisions were compared with the patients age, BMD, t-score, and 

Z-score

Results: Out of 808 patients only 143 patients had positive Z-score. The intertrochanteric fracture groups were 2 yrs older(79.5/77.3) and 

had poorer T-score(-2.5/-2.2) than neck fracture but better Z-score(-0.65/-0.85)(p<0.0001). In the neck fracture groups, statistically not 

significant but stable(Garden stage I and II) fractures had poorer T-score(-2..36/-2.16) and Z-score(-0.75/- 0.62)(p=0.08). Pauwell’s type 

2 was the most common type but no correlation was found with the bone density and fracture type(p=0.12). In the intertrochanteric 

fracture group, A1 fractures had poorest T-score(A1/A2/A3:-2.7/-2.46/-2.2) and Z-score (-0.997/-0.784/-0.585) compared to A2 and A3 

type(p=0.01).

Conclusion: More than 77% of hip fracture patients had negative Z-score implies that not only the absolute value of the bone density but 

their poor age matched value may be a implications for hip fractures. Intertrochanteric fracture groups were older and had poorer BMD 

since it is more related to osteoporosis. Stable femur neck fractures and intertrochanteric fractures had poorer bone density because very 

light trauma may cause these fractures in more osteoporotic patients
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Introduction: 장 무지 신전 건이 파열되어 일차 봉합술이 불가능하였던 환자에 대하여 장 장 건을 이용한 건 이식술(I 군)과 시지 고유 신전 건을 이용한 

건 이전술(II 군)을 시행한 후 그 결과를 비교하고자 하였다.

Materials and Methods: 저자들은 본원에서 2006 년 3 월부터 2016 년 2 월까지 장 무지 신전 건이 파열되어 시지 고유 신전 건을 이용한 건 이전술과 

장 장 건을 이용한 건 이식술을 시행하였던 27 예를 대상으로 하였다. 수술 방법은 12 예의 환자에 대해 장 장 건을 이용한 건 이식술(I 군)을, 15 예에 대

하여 시지 신전 건을 이용한 건 이전술(II 군)을 시행하였다. 수술 후 무지는 신전 및 외전 시켜 단 무지 석고 부목으로 4 주간 고정하였다. 무지의 능동적, 

수동적 신전 및 외전 운동을 시행하도록 격려하였다. 무지의 기능은 Riddell 의 분류를 이용하였고 통계학적으로 비교하였다.

Results: 평균 21.7 개월 추시 상, Riddell 의 분류 상 우수 13 예(48.2%), 양호 11 예(40.7%)와 보통 3 예(11.1%)를 보였다. 수술 시간을 제외하고 두 군 

간에 통계학적으로 차이는 없었다.

Conclusion: 장 무지 신전 건 재건술 시 시지 고유 신전 건 이전술과 장 장 건 이식술은 무지의 신전 기능을 회복시킬 수 있는 수술기법으로 사료된다.
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Introduction: Lots of current repair techniques using core suture followed by epitendinous suture have problems of enlargement of the 

repair in zone II. Epitenon suture first, followed by core suture have the effect of minimizing enlargement of tenorrhaphy and therefore 

makes easy gliding within A 4 pulley without additional venting procedure. We describe our modified epitenon suture first technique and 

their results.

Materials and Methods: A total of 61 fingers in 58 consecutive patients (m:f=39:19; mean age, 35 yrs; range, 18-45yrs) with complete 

flexor digitorum profundus (FDP) lacerations, with or without concomitant flexor digitorum superficialis (FDS) lacerations, who underwent 

surgery at our institution between 2012 and 2016, were included in the study and retrospectively evaluated. Surgical technique: After 

exposure of fibroosseous sheath(A4 pulley), debridement of the tendons is done as necessary. Using 4-0 Vicryl (polyglactin, Ethicon, 

USA) an epitendinous suture is placed on the front wall of the tendon and directly passed onto the backwall. Then locking running suture 

was performed. Next, the FDP tendon was repaired using 2-0 Fibrewire(Ethicon, USA) with the combination of technique of two strand 

Bunnel technique and side locking method. If FDS is ruptured it was repaired with 4-0 Vicryl (Ethicon, USA) using running locking suture 

technique. A volar splint (wrist, 20o dorsiflexion; MCP joints, 40o flexion, inerphalangeal joint, 20o -40o flexion) without rubber band was 

applied. Post-operative exercise included passive flexion and extension.

Results: Average follow-up period was 8 months (6-12 mos). The total active motion (TAM) was 245o ± 21o. The TAM was 243o ± 20 o 

after repair of flexor digitorum superficialis(FDS) tendon, and was 247o ± 21 o after repair of FDP only in case of intact FDS (p=0.89), no 

significant difference. The Strickland method of assessment for surgical outcome showed excellent in 39 digits and good in 28 digits, with 

no fair or poor results. There was no rupture of repaired tendons at final follow-up.

Conclusion: The epitenon first suture prevents slaying and enlargement of the repaired tendon ends and minimizes traumatic handling 

during tenorrhaphy. Our modified core suture technique enables early postoperative mobilization exercise without using rubber band or 

extension block brace, and smooth gliding of the repaired tendons without catching or triggering.

Acknowledgment: We are gratefull for being co-work from Hallym university hand surgery teams
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Introduction: The aim of this study was to assess the functional outcomes of a consecutive series of patients with complete division of zone 

II finger flexor tendons treated with simple passive mobilization only without rubber band.

Materials and Methods: A total of 61 fingers in 58 consecutive patients (m:f=39:19; mean age, 35 yrs; range, 18-45yrs) with complete 

flexor digitorum profundus (FDP) lacerations, with or without concomitant flexor digitorum superficialis (FDS) lacerations, who underwent 

surgery at our institution between 2012 and 2016, were included in the study and retrospectively evaluated. The FDP tendon was repaired 

using 2-0 Fibrewire(Ethicon, USA) with the combination of technique of two strand Bunnel technique and side locking method. A volar 

splint (wrist, 20O dorsiflexion; MCP joints, 40o flexion, inerphalangeal joint, 20 o -40 flexion) without rubber band was applied. During 

the first 3 weeks, the patient performed passive mobilization. Post-operative exercise included passive flexion and extension only without 

aid of hand therapist. About 22 days after repair, resistance-free active motion was initiated and full powerful motion was permitted after 

12 weeks

Results: The patients were followed for 12-27 months. The total active motion (TAM) was 245o ± 21o. The TAM was 243o ± 20 o after 

repair of flexor digitorum superficialis(FDS) tendon, and was 247o ± 21 o after repair of FDP only in case of intact FDS (p=0.89), no 

significant difference. According to Strickland criteria, outcome showed excellent in 32 digits and good in 29 digits, with no fair or poor 

results. There was no rupture of repaired tendons at final follow-up.

Conclusion: Using two strand core suture technique with Fibrewire® as the primary treatment, combined with immediate simple passive 

mobilization, satisfactory clinical outcome without complication was achieved.

Acknowledgment: We are gratefull for being co-work from Hallym university hand surgery team
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Introduction: Too distal placement of volar locking plate might be dangerous due to delayed flexor tendon rupture. Therefore, it is 

recommended not to place volar locking plate distal to the watershed line. However, it is unknown how distally the volar locking plate is 

placed in practice. The purpose of this study is to reveal the average location of volar locking plate in practice while keeping the danger of 

too distal placement in mind.

Materials and Methods: We retrospectively reviewed 198 displaced distal radius fractures treated using volar locking plate. Of 198 distal 

radius fracture, there were 85 AO A type (A2 : 65, A3: 20 ), 14 AO B type (B1 : 4, B3: 10 ) and 99 AO C type ( C1: 43, C2 : 56 ) fractures. 

Preoperative simple lateral radiograph and sagittal CT images were reviewed to measure the shortest distance from the watershed line of 

the distal radius to the most distally extended fracture to the volar cortex of the distal radius (A). Postoperatively, lateral radiographs were 

reviewed to measure the distance from the watershed line of the distal radius to the most distal margin of the volar locking plate (B).

Results: The average distance from the watershed line of the distal radius to the most distally extended fracture(A) was 9.5 ± 2.41 mm. 

The average distance from the watershed line of the distal radius to the most distal margin of locking plate was (B) 3.4 ± 1.78 mm. There 

was statistically significant correlation between the A and B (p < 0.05 ). Despite a trend the more complex fracture pattern, the more distal 

placement of the locking plate was, that was not statistically significant.

Conclusion: In practice, the average distance from the watershed line of the distal radius to the most distal margin of locking plate was 

shorter than expected. Therefore, intraoperatively, the location of the distal margin of volar locking plate should be checked more carefully 

and accurately for prevention of the delayed flexor tendon rupture.
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Introduction: Distal radioulnar joint (DRUJ) instability commonly occurs in association with distal radius fractures. Injury of the triangular 

fibrocartilage complex (TFCC) associated with distal radius fracture can result in DRUJ instability. When treating a distal radius fracture, it 

is important to detect TFCC injury to prevent DRUJ instability. The purpose of this study is to evaluate the instability of DRUJ in distal radius 

fractures through dorsal stress radiography comparing the affected and unaffected wrist.

Materials and Methods: 49 Patients who had distal radius fracture fixed with volar locking plate was enrolled. Patients with both radius 

fracture, previous distal radius fracture or those with distal radio-ulna osteoarthritis were excluded. Dorsal stress radiograph was evaluated 

on both injured wrist (affected) and non-injured (unaffected) wrist. Under general anesthesia, dorsal stress radiography of DRUJ was 

performed on unaffected wrist. After fixing distal radius fracture with volar locking plating, dorsal stress radiography of DRUJ was 

performed. Ulnar head translation ratio (UTR) was measured through the dorsal stress radiograph. Arthroscopic exam was done on all 

of the affected wrists to classify TFCC injury according to Palmer classification. Ulna styloid fracture was also classified to evaluate the 

correlation with UTR. We performed Pearson’s correlation analysis, logistic regression and Wilcoxon rank sum test using R program. In 

logistic regression analysis, we set injury status of affected wrist as dependent variable and UTR of injured wrist as independent variable. 

The age and gender were adjusted as covariates in multiple logistic regression analysis.

Results: 49 patients (Male; 14, Female; 35) were participated in this study. The average age was 59.1 years (19 to 86). The age was 

negatively correlated with UTR of unaffected wrist. UTR of unaffected wrist was significantly different between male and female by t-test. 

UTR of affected wrist was significantly associated with TFCC injury palmer type Ib with age and genderindependent manner. Ulna styloid 

base fracture was significantly associated with UTR of affected wrist when only adjusted with age or gender. And as UTR difference 

between the affected and unaffected wrist enlarged it revealed significant tendency of DRUJ instability due to TFCC injury palmer type Ib

Conclusion: UTR difference between the affected wrist and unaffected wrist shows a strong correlation in detecting peripheral TFCC 

injury. We think that UTR measured from dorsal stress radiography of DRUJ in distal radius fracture patient could be a useful tool to 

evaluate the instability of DRUJ.
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Introduction: The objective of this study was to investigate national surgical trends for distal radius fractures (DRFs) in Korea and analyze 

healthcare institution type-specific surgical trends.

Materials and Methods: We analyzed a nationwide database acquired from the Korean Health Insurance Review and Assessment Service 

(HIRA) from 2011 to 2015. International Classification of Diseases, 10th revision (ICD-10) codes and procedure codes were used to identify 

patients aged ≥ 20 years with newly diagnosed DRFs.

Results: A total of 459,388 DRFs occurred from 2011 to 2015. The proportion of DRF cases treated by surgery tended to increase over time, 

from 32.6% in 2011 to 38.3% in 2015 (P < 0.001). Open reduction with internal fixation (ORIF) using a plate steadily gained in popularity 

each year, increasing from 39.2% of overall surgeries in 2011 to 60.9% in 2015. The type of surgery for DRFs differed depending on the 

type of healthcare institution. ORIF (91%) was the most popular procedure in tertiary hospitals, whereas percutaneous pinning (58%) was 

most popular in clinics. In addition, general hospitals and hospitals with 30-100 beds used external fixation more frequently than tertiary 

hospitals and clinics did.

Conclusion: Overall, our findings indicate that surgical treatment of DRF, particularly ORIF, continues to increase, and that the component 

ratio of operation codes differed according to the healthcare institution type.
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Introduction: The restoration of anatomic volar tilt angle of the distal radius is important and regards as a primary goal of operative 

management of distal radius fracture. Inadequate restoration of volar tilt may lead to flexor tendon irritation resulting to rupture, increasing 

pressure of carpal tunnel, loss of strength and range of motion, radiocarpal and distal radioulnar joint instability and finally cause to inferior 

clinical outcome. Many operative techniques have been introduced to achieve anatomic volar tilt angle, volar plate leveraging technique is 

a predictable and reproducible method. The purpose of the current study was to analyze the radiologic and clinical outcomes of volar plate 

leveraging technique comparing to conventional method.

Materials and Methods: From January 2011 to December 2015, 100 patients (35 males and 65 females) who underwent operative 

treatment of distal radius fracture met the inclusion criteria. All procedures were performed by one senior surgeon in a single center with 

a variable angle LCP locking plate (Depuy synthes). We defined group L as patients who were operated by leveraging method, and group 

C as patients who were operated by conventional method. Each group has fifty patients respectively, and AO classification, sex and age 

were matched between two groups. Post-operative radiographic parameters including radial inclination, radial length and volar tilt were 

measured as radiologic outcomes and range of motion, modified MAYO wrist scores were measured as clinical outcomes.

Results: In Group C, post-operative radial length, radial inclination and volar tilt was 11.9mm, 22.7o and 9.2 o respectively. In Group L, 

post-operative radial length, radial inclination and volar tilt was 12.3mm, 24.3o and 11.5 o respectively. In group L, restoration of volar tilt 

was statistically significant improved. There was no statistical difference in operative time and period of fracture union.

Conclusion: Leveraging method is reliable and predictable technique for restoration of anatomical parameters of distal radius fracture, 

especially volar tilt.
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Introduction: We observed an unusual type of volar Barton fracture in adolescents and performed open reduction and internal fixation of 

the distal fragment, using a plate for adults as a buttress plate in consecutive adolescent patients. We report the radiological and clinical 

outcomes after follow-up for least 3 years.

Materials and Methods: From March 2008 to February 2014, 14 consecutive adolescents were treated by buttress plating. Their mean age 

at the time of injury was 14.1 years. All of the fractures were metaphyseal fractures in the coronal plane and typical Salter-Harris II fractures 

in the sagittal plane. After accurate reduction of the distal fragment, a cortical screw was inserted in the proximal diaphysis until the 

maximum compressive force was obtained against the distal fragment. Then, one or two locking screws were added adjacent to the initial 

cortical screw. No screw fixation was performed in the distal fragment area. All evaluations were done at least 3 years postoperatively with 

a mean follow-up of 53.2 months.

Results: In adolescents with a closed physis (n=8), the mean radial inclination, volar tilting, and ulna variance were 21.1 ± 1.64°, 11.5 ± 1.07°, 

and –0.25 ± 0.71 mm, respectively. In adolescents with an open physis (n=6) at final follow-up, the mean values were 23.8 ± 1.94°, 9.2 ± 

2.32°, and –1.83 ± 0.75 mm, respectively. The radiological parameters of the distal radius were not significantly different from the normal 

values in either open or closed physes. The flexion–extension arc was 139.64 ± 6.34°, the pronation–supination arc was 158.57 ± 10.64°, 

and grip strength was 28.57 ± 5.89 kg and all were satisfactory compared to the normal side.

Conclusion: A volar Barton type injury can occur in adolescents involving the physis, and the buttress plating that is used in adults is also 

a useful treatment method for adolescents. However, there is little information on this injury and it was difficult to compare treatment 

outcomes to other methods. A larger, multi-centre, prospective comparative study is necessary to investigate this  further due to the rarity 

of this injury.
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Introduction: Radial osteotomy showed favorable clinical results from early stages to advanced stages of Kienböck's disease. However, it 
is not evident that this technique could change the natural history of the disease or the results of this technique are actually superior to 
the non-operative treatment. The purpose of this study was to compare the radiologic and clinical long-term outcomes following radial 
osteotomy with those following non-operative treatment in Kienböck's disease.
Materials and Methods: We systematically reviewed the long term follow-up studies (more than 10 years) of radial osteotomy and non-
operative treatment in Kienböck's disease. A systematic search was conducted across 3 databases (CENTRAL (Cochrane Central Register of 
Controlled Trials), PUBMED, and Embase) and relevant articles were selected. Data regarding patient demographics, treatment details, and 
radiologic and clinical outcome were abstracted from selected studies.
Results: Seventeen studies (five studies of non-operative treatment and 12 studies of radial osteotomy) were included. The mean age was 
not significantly different between non-operative treatment group (35.4 years (range, 14 to 68 years)) and radial osteotomy group (32.9 
years (range, 11 to 64 years)). The mean ratio of patients more than Lichtman stage III was not significantly different between two groups 
before the treatment. The mean ratio of patients who showed aggravation and no change of the Lichtman stage after treatment were not 
significantly different between two groups. However, the mean ratio of patients who had pain more than moderate degree at final follow-
up was significantly lower in radial osteotomy group (0.06 (range, 0.00 to 0.18)) than in non-operative treatment group (0.23 (range, 0.17 
to 0.35)). In addition, the mean volar flexion + dorsi-flexion of wrist joint at final follow-up was significantly higher in radial osteotomy 
group (107.4° ± 10.0° (range, 93.0° to 126.0°)) than in non-operative treatment group (88.8° ± 13.2° (range, 68.5° to 103.5°)).
Conclusion: This study showed that radial osteotomy did not halt the disease progression compared with non-operative treatment in an 
aspect of Lichtman stage. However, it revealed the clinical superiority of a radial osteotomy in long-term follow-up with respects to pain 
extent and range of motion of the wrist.
Acknowledgment: Not applicable
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Introduction: The arthroscopic osteosynthesis of unstable scaphoid nonunion has been alternative surgical method to an open osteosynthesis, 
with advantages of less invasiveness and concurrent management of associated intrinsic and extrinsic ligament injuries. However, there are lack 
of studies comparing arthroscopic surgery to open surgery. The purpose of this study was to compare union rates and clinical and radiological 
outcomes of arthroscopic osteosynthesis and open osteosynthesis for management of unstable scaphoid nonunions.
Materials and Methods: From Mar 2008 to Nov 2013, we retrospectively reviewed medical records of consecutive patients with symptomatic 
unstable scaphoid nonunion who underwent arthroscopic osteosynthesis (Group A) or open osteosynthesis (Group O), and who were 
followed-up for a minimum of 2 years. And patients who met following criteria were excluded: (1) scaphoid nonunion with necrosis of 
the proximal fragment, (2) advanced wrist arthritis (SNAC stage II or more), and (3) secondary operation or revised surgery. The clinical 
outcomes were assessed by VAS pain scale, grip strength, ROM, Mayo wrist score (MWS), and DASH score at last follow-up. Radiological 
outcomes were evaluated by union rate and time, scapholunate angle (SLA), radiolunate angle (RLA), lateral intrascaphoid angle (LISA), 
and height/length ratio (HLR) of the scaphoid at last follow-up. We also classified each groups into subgroups which had patterns of DISI 
(SLA>60° or RLA>10°) and humpback deformity (LISA>45° or HLR>0.65), and compared those subgroups.
Results: The total number of included patient was 62 (28 in Group A and 34 in Group O), and mean follow-up period was 39.6 months. 
The union rate was 96.4% in Group A and 97.1% in Group O with mean union time of 11.7 ± 2.7 weeks and 11.5 ± 2.5 weeks respectively, 
and there were no significant differences between two groups. In clinical assessment, there were no significant differences in mean VAS 
pain scale, grip strength, ROM, MWS and DASH score at last follow-up. In radiological assessment, HLR was 0.59 ± 0.07 in Group A and 0.55 
± 0.05 in Group O (p = 0.002), and SLA, RLA and LISA were similar between two groups. However, when it comes to subgroup analysis (9 
in Group A and 14 in Group O), SLA, RLA, LISA and HLR showed significant differences between two groups, and those values were 55.7 
± 7.4, 9.1 ± 1.9, 34.5 ± 4.6 and 0.66 ± 0.004 in Group A and 49.2 ± 9.1, 5.7 ± 3.0, 25.6 ± 13.0 and 0.54 ± 0.07 in Group O (p = 0.049, 0.005, 
0.028 and p < 0.001, respectively).
Conclusion: Although open osteosynthesis might have an opportunity for sufficient correction to deformity of the scaphoid, arthroscopic 
osteosynthesis showed similar clinical and radiological outcomes. Thus arthroscopic osteosynthesis can be an alternative surgical option in 
treatment of unstable scaphoid nonunions.
Acknowledgment: None
Keywords: Scaphoid nonunion, open osteosynthesis, arthriscopic osteosynthesis 
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Introduction: Ulnocarpal grinding test has been a widely used provocative test for TFCC tear. However, its diagnostic properties have 

not been examined yet. The purpose of this study was to determine the diagnostic accuracy of UCGT and compare them with those of 

ulnocarpal stress test (UCST) for the diagnosis of TFCC tear.

Materials and Methods: UCGT and UCST were performed in 147 wrists of 147 consecutive patients. We compared diagnostic properties 

of each tests using clinical symptoms and confirmation of TFCC tear by imaging studies as the reference standard.

Results: UCGT were positive in 59 of 77 wrists with TFCC tear and negative in 24 of 38 wrists without TFCC tear. The sensitivity of 

UCGT was 76.6%, its specificity 63.2%, positive predictive value 80.8%, and negative predictive value 57.1%. UCST showed a sensivity, 

specificity, PPV, and NPV of 48.1%, 71.1%, 77.1%, and 40.3%, respectively. UCGT has significantly higher sensivity than UCST (P=<0.001 ).

Conclusion: UCGT is a useful provocative test for the diagnosis of TFCC tear.

Acknowledgment: The authors have no conflict of interest.
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Introduction: Triangular fibrocartilage complex (TFCC) tear is a common cause of ulnar side wrist pain. However, its natural course has not 

been well known. The purposes of this study were to determine the natural course of TFCC tear and to determine risk factors for persistent 

symptoms.

Materials and Methods: We retrospectively analyzed the electronic medical records of the patients with TFCC tear. We evaluated the 

patients with pain visual analogue scale (VAS), patient-rated wrist evaluation (PRWE), and grip strength at the initial visit, and 4 weeks, 8 

weeks, 3months, and over 6 months after the initial visit. The PRWE score less than 20 points was considered complete recovery. We used 

Kaplan-Meier survival analysis and Cox regression modelling to estimate the time to complete recovery and to identify predictors of poor 

outcome.

Results: A total of 108 consecutive patients with an average age of 41 years (range, 16~70) were included in this study. A complete 

recovery occurred in 60 patients at an average follow up of 28 weeks. Patients without complete recovery showed a PRWE score of 45±

16 points at a mean follow up of 20 months. Eight patients eventually underwent surgical treatment due to persistent pain and disability. 

Estimated probability of complete recovery was 43.9% at 6months and 55% at one year. Patients with ulnar impaction syndrome showed 

a trend toward decreased probability of complete recovery compared to patients with traumatic TFCC tear but this difference did not reach 

statistical significance (P=0.117). Longer duration of symptoms (hazrd ratio(HR), 0.988; 95% CI, 0.976–0.999; P=0.041), the presence 

of tear in CT-arthrography or MRI (HR, 0.434; 95% CI, 0.24–0.779; P=0.005) were significant predictors of persistent symptoms. Ulnar 

variance was not associated with poor outcome (P=0.624).

Conclusion: This study demonstrates that about half of the patients with TFCC tear continue to have symptoms at one year of follow-up. 

Longer duration of symptoms and the presence of tear in imaging studies are significant predictors of persistent symptoms.

Acknowledgment: I would like to express my special thanks of gratitude to my professor (Bong Cheol Kwon) as well as my collegue (Seon 

Jong Lee) who gave me the golden opportunity to do this wonderful paper on the topic (TFCC), which also helped me in doing a lot of 

Research and i came to know about so many new things I am really thankful to them.
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Introduction: The treatment of Kienböck’s disease is controversial and various surgical procedures have been applied. Authors performed 

combined radial wedge and shotening osteotomy for Kienböck’s disease with non-negative ulnar variance. The purpose of this study is to 

report the results of this procedure by analysis of clinical and radiological data.

Materials and Methods: Eighteen Patients of Kienböck’s disease without ulnar negative variance were included in this study. There were 

8 male, 10 female patients whose average age was 37 years old. Mean follow up period was 25 months. Radiological analysis included 

Lichtman stage, ulnar variance, radial inclination, carpal height ratio, and. Clinical analysis included Range of motion, VAS, grip power, 

modified Mayor wrist score and DASH score.

Results: There were 16 cases of Lichtman stage IIIA, 2 cases of stage IIIB. Pre-operative radiographic analysis showed average ulnar 

variance +0.50mm, radial inclination 27.7o, carpal height ratio 0.49, radioscaphoid angle 52.7o and stahl’s index 0.41. Final follow up 

radiographs showed solid uinion of osteotomy and average ulnar variance +2.4mm, radial inclination 16.5o, carpal height ratio 0.48, 

radioscaphoid angle 58.1o and Stahl’s index 0.36. Clinical analysis showed average increasing of dorsiflexion 8.2o, palmar flexion 30.0o. 

Improved grip strength was average 18.5lb. Average VAS at the final follow up was 1.0, DASH score was 4.5 and Modified Mayo wrist 

score was 78.1

Conclusion: Author’s procedure for Kienböck’s disease provided acceptable clinical and radiological results in this study, and it could be a 

recommendable option for the patients with non-negative ulnar variance.

Acknowledgment: None
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Background: Trigger finger is a common condition with a prevalence rate up to 3% among the adults. The main pathophysiology is locking 

of the flexor tendon at the A1 pulley. Inadequate or excessive release of the flexor pulley can lead to secondary complications such as 

bowstringing. Because the flexor tendon moves away from the center of rotation of the joint without an efficient biomechanical fulcrum 

of the pulley. However, few studies detailed bowstringing after surgical release of the A1 pulley for trigger thumb and its influence on hand 

function. Purpose: The purpose of this study was to determine the extent to which the release of the A1 pulley causes bowstringing in the 

treatment of trigger thumb, and how the percutaneous technique is beneficial to bowstringing and clinical function over open technique.

Materials and Methods: The purpose of this study was to determine the extent to which the release of the A1 pulley causes bowstringing 

in the treatment of trigger thumb, and how the percutaneous technique is beneficial to bowstringing and clinical function over open 

technique.

Results: The author prospectively reviewed 31 patients with resistant trigger thumb who were randomized to undergo either percutaneous 

release (17 patients) or open release of the A1 pulley (14 patients). We quantified bowstringing of the digit by measuring further palmar 

displacement of the flexor pollicis longus (FPL) tendon during thumb IP joint power flexion using ultrasonography at 12 and 24 weeks after 

surgery. Pain on the visual analogue scale, Disabilities of the Arm, Shoulder and Hand, pinch power, and grip strength were assessed and 

analyzed to correlate with the ultrasonographic measurements.

Conclusion: Open A1 pulley release caused greater bowstringing than percutaneous technique at initial after surgery. However, 

bowstringing did not affect clinical hand function in patients treated with either percutaneous or open technique.

Acknowledgment: none
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Introduction: To evaluate tendon subluxations using ultrasonography after release of the 1st compartment in patients with De Quervain 
disease and to compare the clinical and functional outcomes between the midline incision and dorsoulnar incision elevating the radial flap.
Materials and Methods: In this randomized prospective study, 46 patients with De Quervain disease who required surgical release of 
the first compartment were divided into two groups: Group I with midline incision and Group II with dorsoulnar incision. To evaluate 
tendon subluxation, the sliding distance of the extensor pollicis brevis (EPB) in 5 wrist positions were measured at 12 and 24 weeks using 
ultrasonography: neutral deviation, radial deviation, ulnar deviation, dorsiflexion, and volar flexion of the wrist. Clinical outcomes of the 
patients were evaluated using the Disabilities of the Arm, Shoulder and Hand (DASH) score, Visual Analogue Scale (VAS), and grip strength 
at 4, 12, and 24 weeks after surgery.
Results: In wrist flexion, volar displacement of EPB was 1.37 ± 0.63 mm in group I and 0.31 ± 0.85 mm in group II at 12 weeks after surgery 
(p<0.001), 1.25 ± 0.61mm in group I and 0.36 ± 0.69mm in group II at 24 weeks (p<0.001). The change of tendon subluxation between 12 
and 24 weeks was not significant (p=0.102). In wrist extension, dorsal displacement of the tendons were 0.56 ± 1.36 mm in group I and 1.92 
± 1.75mm in group II at 12 weeks after surgery (p=0.024) and at 24 weeks (p=0.069). Otherwise, no significant difference between two 
groups was found in the other position of the wrist. Clinical outcome measures including DASH score, VAS, and grip strength showed no 
difference between the groups. There was no significant correlations between tendon subluxation and clinical outcome measures (p=0.618).
Conclusion: Tendon subluxation after 1st compartment release for De Quervain disease is more increased in the simple midline incision 
than the dorsoulnar incision elevating the radial flap, especially during wrist flexion and extension. However, tendon subluxation after 1st 
compartment release does not affect clinical outcomes.
Acknowledgment: none
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Introduction: The simple decompression of the 1st extensor compartment for the treatment of de Quervain’s disease has been a useful 
treatment for patients who do not respond to nonsurgical treatments. But the simple decompression can cause painful subluxation of the 
1st extensor tendon. We performed the Z-plasty of the pulley for the prevention of subluxations of the extensor tendon and compared the 
early results of the Z-plasty with those of the simple decompression.
Materials and Methods: For de Quervain’s disease, we performed the simple decompression from January 2015 to December 2015 (A 
group), and the Z-plasty of the pulley from January 2016 to December 2016 (B group). All patients were followed up at 2 weeks, 6 weeks, 
3 months and 6 months after surgery. Clinical data of disabilities of the arm, shoulder and hand (DASH) score and visual analogue scale 
(VAS) at preoperative and follow-up were assessed. Moreover, we asked patients when was the pain of operative site disappearing and 
when was free to use the involved wrist after surgery. All results were recorded on medical charts. Surgery was performed for patients 
who have symptoms persisting for longer than 3 months after nonsurgical treatments and we retrospectively reviewed the medical records 
of the patients who could visit the outpatient clinic more than 6 months after surgery. Group A enrolled 23 patients; the mean age of the 
patients was 43 years and 10 were male and 13 were female. They had corticosteroid injections an average 1.6 times before surgery and 
reported DASH scores 38.9 preoperatively. Group B enrolled 19 patients; the mean age of the patients was 55.5 years and 3 were male 
and 16 were female. They experienced corticosteroid injections an average 1.84 times before surgery and reported DASH scores 35.2 
preoperatively. Paired t-test was used to compare the results of two groups.
Results: Average postoperative DASH score at 6 months was 3.76 in group A and 1.49 in group B. There were significant postoperative 
pain-relief in both groups and no significant differences between two groups at final follow-ups. Preoperative pain was disappeared in 
41.3 days in group A and 21.6 days in group B and it took 48.1 days in group A and 33.5 days in group B to use involved wrist freely and 
there were significant differences in both groups. At final follow-ups, group A included one patient had reoperation and three patients 
complained persisted preoperative symptoms, who were unsatisfied for surgery. In group B, all patients were satisfied with the result of 
the surgery.
Conclusion: Both simple decompression and Z-plasty for de Quervain’s disease resulted in good clinical outcomes. This study suggested 
that the Z-plasty can bring the early pain-relief and early use of the wrist after surgery compared with simple decompression.
Acknowledgment: None
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Introduction: We attempted to investigate incidence, features and surgical outcomes of trigger finger accompanying proximal 

interphalangeal (PIP) joint pain.

Materials and Methods: We reviewed 179 consecutive patients with trigger finger, who had A1 pulley release. According to presence of PIP 

joint pain, the patients were divided into two groups (non-PIP joint pain group/ PIP joint pain group). Symptom duration was investigated. 

Severity was graded. Tenderness was palpated. Range of motion and pain score were measured pre-and postoperatively. Bone scan was 

performed to identify joint lesion. Patient-rated questionnaire was used to assess subjective satisfaction for surgery. Statistical study was 

performed to investigate the factors related to PIP joint pain and surgical outcomes.

Results: 42 patients (23%) had PIP joint pain. Mean symptom duration was considerablyi increased in PIP joint pain group. Joint tenderness 

and fixed extension loss were more frequently found in PIP join group. Increased uptake of radionuclide in PIP joint was observed in 

71% of PIP joint group and in 88% of PIP joint pain + tenderness group. Mean postoperative pain score was increased and subjective 

satisfaction was worse in PIP joint pain group. Correlation study shows that PIP joint pain has positive linear relationship with symptom 

duration, fixed extension loss and joint tenderness. Postoperative satisfaction has negative linear relationship with postoperative pain 

score and postoperative extension loss. Multiple regression anlysis shows that symptom duration principally affected PIP joint pain and 

postoperative pain score did patients' satisfaction.

Conclusion: In conclusion, about 23 % of the patients with trigger finger requiring surgery complained of fixed PIP joint pain. PIP joint 

pain seemed to result from long symptom duration and consequent joint pathology, frequently accompanying joint tenderness and fixed 

extension loss. The PIP joint pain was hardly resolved after A1 pulley release and thus the surgical outcomes might be worse than expected 

in spite of painful clicking resolved, especially when joint tenderness was accompanied.

Acknowledgment: none
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Introduction: The reported prevalence of Raynaud’s phenomenon (RP) in patients with Carpal tunnel syndrome (CTS) varies, ranging from 

1 to 60%. As a co-occurrence of CTS, RP might affect treatment outcomes with local corticosteroid injection. The aim of this study was 

to compare the outcomes of a corticosteroid injection for CTS in patients with or without RP. Materials and Methods: In a prospective 

study with 139 series, 34 patients with CTS and RP treated with corticosteroid injection (10 mg triamcinolone acetonide) were compared 

to 105 control patients without RP. Grip strength, perception of touch with Semmes-Weinstein monofilament, and Boston Carpal Tunnel 

Questionnaires (BCTQ) were assessed at baseline and at 6, 12 and 24 weeks of follow-up. The Cold Intolerance Severity Score (CISS) 

questionnaire was also assessed at baseline and at 24 weeks follow-up.

Results: The two groups had similar baseline BCTQ scores, but the BCTQ symptom and function scores of the RP group were significantly 

greater than those for the control group at 12 and 24 weeks follow-up. Throughout the 24-week follow-up, there were no significant 

differences in the grip strength between the groups, whereas the Semmes-Weinstein monofilament sensory index for the control group 

was significantly greater than that of the RP group. No significant differences were observed in terms of the CISS between baseline 

measures and those at 24 weeks after the injection. After 24 weeks, 16 patients (15%) in the control group and 11 patients (32%) 

in the RP group had carpal tunnel surgery (p = 0.028). A multivariable regression analysis indicated that concurrent RP and severe 

electrophysiological grade were independently associated with a treatment failure after corticosteroid injection.

Conclusion: CTS patients with RP are at risk of poor functional outcomes and treatment failure after a single corticosteroid injection. The 

results offer insight into predicting prognosis and interpreting treatment outcomes of corticosteroid injection for patients with CTS.

Acknowledgment: None.
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Introduction: The reported prevalence of Raynaud’s phenomenon (RP) in patients with Carpal tunnel syndrome (CTS) varies, ranging from 

1 to 60%. As a co-occurrence of CTS, RP might affect treatment outcomes with local corticosteroid injection. The aim of this study was to 

compare the outcomes of a corticosteroid injection for CTS in patients with or without RP.

Materials and Methods: In a prospective study with 139 series, 34 patients with CTS and RP treated with corticosteroid injection (10 mg 

triamcinolone acetonide) were compared to 105 control patients without RP. Grip strength, perception of touch with Semmes-Weinstein 

monofilament, and Boston Carpal Tunnel Questionnaires (BCTQ) were assessed at baseline and at 6, 12 and 24 weeks of follow-up. The 

Cold Intolerance Severity Score (CISS) questionnaire was also assessed at baseline and at 24 weeks follow-up.

Results: The two groups had similar baseline BCTQ scores, but the BCTQ symptom and function scores of the RP group were significantly 

greater than those for the control group at 12 and 24 weeks follow-up. Throughout the 24-week follow-up, there were no significant 

differences in the grip strength between the groups, whereas the Semmes-Weinstein monofilament sensory index for the control group 

was significantly greater than that of the RP group. No significant differences were observed in terms of the CISS between baseline 

measures and those at 24 weeks after the injection. After 24 weeks, 16 patients (15%) in the control group and 11 patients (32%) 

in the RP group had carpal tunnel surgery (p = 0.028). A multivariable regression analysis indicated that concurrent RP and severe 

electrophysiological grade were independently associated with a treatment failure after corticosteroid injection.

Conclusion: CTS patients with RP are at risk of poor functional outcomes and treatment failure after a single corticosteroid injection. The 

results offer insight into predicting prognosis and interpreting treatment outcomes of corticosteroid injection for patients with CTS.

Acknowledgment: None.
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Introduction: The purpose of our study is to compare the results of percutaneous (our method) and mini-open carpal tunnel release 

surgery among patients with primary idiopathic carpal tunnel syndrome.

Materials and Methods: We evaluated prospectively 60 wrists in 47 patients who underwent carpal tunnel releases since March, 2016 

until Feb, 2017. Thirty wrists underwent percutaneous carpal tunnel release using hook knife, and 30 wrists underwent mini-open release. 

Exclusion criteria are inflammatory joint disease, uncontrolled diabetes, or thyroid disorder, trauma to the affected hand during the 

preceding year, previous carpal tunnel release in the affected hand, inability to complete questionnaires because of a language problem or 

cognitive disorder. Primary outcome are the severity of symptoms of carpal tunnel syndrome and the functional status scores Secondary 

outcome is about severity of postoperative pain in the scar & pillar.

Results: All cases except 2 cases (28/30, 93%) of percutaneous carpal tunnel release patients showed complete symptomatic recoveries 

and were satisfied with the final result. The two patients with unsatisfied results had both carpal tunnel release and preferred mini-open 

method. 13 patients underwent bilateral carpal tunnel release (one wrist with percutaneous method and the other wrist with mini-open). 

Among them, 11 patients preferred percutaneous method owing to less scar & pillar pain. There was no significant complication during 

both procedures.

Conclusion: For experienced surgeon, percutaneous carpal tunnel release is a useful and reliable method with less postoperative pain and 

good functional outcome.

Acknowledgment: None
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Introduction: Open carpal tunnel release (OCTR) and cubital tunnel release (OCTR) is a common procedures in nerve decompression 

surgery. The aim of this study was to compare the efficacy and patient satisfaction of wide awake local anesthesia no tourniquet(WALANT) 

technique versus traditional anesthesia method with arm tourniquet in OCTR and OCTR

Materials and Methods: 39 patients(53 hand) underwent OCTR and 28 patients(32 elbows) underwent OCuTR. Patients were devided into 

two groups (OCTR, OCuTR) and then each group was subdivided according to their anesthesia method and arm tourniquet use. 1. OCTR 

(n=39patients, 53hand): 15 hands were in wide-awake group(WA), who received epinephrine-contained lidocaine as a local anesthetic 

agent, without tourniquet, 18 hands were in local anesthesia group(LA) who received lidocaine alone as a local anesthetic agent with 

a 250-mmHg tourniquet application and 20 hands were in general anesthesia group(GA) and a 250-mmHg tourniquet application. 2. 

OCuTR(n=28patients,32elbows): 10 elbows were in wide-awake group(WA), who received epinephrine-contained lidocaine as a local 

anesthetic agent, without tourniquet and 22 elbows were in general anesthesia group(GA) and a 250- mmHg tourniquet application. 

Perioperative discomfort was assessed by means of a visual analogue scale (V.A.S).The Michigan Hand Outcomes Questionnaire was used 

at OCTR to determine hand-specific disability. The subjective outcome was assessed with the quick Disabilities of the Arm, Shoulder and 

Hand (quick DASH) questionnaire at OCuTR. Adverse events during surgery were also recorded.

Results: There were no perceived outcome differences at six weeks as evidenced by the Michigan Hand Outcomes Questionnaire between 

any of OCTR individual groups(p > 0.05). The perioperative pain(preoperative surgical site injection, Intraoperation, postoperation) during 

the first 1week after surgery were higher in OCTR(LA), (GA) group than OCTR (WA) group(p < 0.05). There were no perceived outcome 

differences at final follow up as evidenced by the quick DASH score between any of OCuTR individual groups(p > 0.05). The perioperative 

pain(preoperative surgical site injection, Intraoperation, postoperation) during the first 1week after surgery were higher in OCuTR (GA) 

group than OCuTR (WA) group(p < 0.05).

Conclusion: Wide-awake approach for open Carpal and Cubital tunnel release surgery offers better comfort for patients and reliable 

technique that eliminates the need for general anesthesia, removes the need of a tourniquet.
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Introduction: We aimed to report the clinical results of plate removal alone, without carpal tunnel release, in patients with late median 

neuropathy and to evaluate the relationship between several factors and median nerve symptom.

Materials and Methods: Part I. Medical records of 12 patients with late median neuropathy treated with volar plate removal without carpal 

tunnel release were retrospectively reviewed for preoperative and postoperative Tinel sign, Phalen test, Ten test result, subjective rating 

of tingling sensation, Mayo wrist score, and disabilities of the arm, shoulder, and hand (DASH) score. Part II. Data of 197 patients who 

underwent volar plating for distal radius fracture between 2010 and 2015 were retrospectively reviewed and analyzed to examine the 

relationship of median nerve symptom with volar plate prominence according to the Soong classification, fracture classification, sex, and 

age.

Results: Part I. All the cases except one showed complete symptom resolution at the final follow-up, with a negative Tinel sign and a Ten 

test score of 10/10. The subjective rating of tingling sensation was 0 at the final follow-up. Mean Mayo wrist and DASH scores improved to 

86.7 and to 23.1, respectively. Part II. The incidence of median nerve symptom was 4.7% in our cohort. A marginally significant relationship 

was found between the median nerve symptom and volar prominence of plate.

Conclusion: To treat late median neuropathy after volar plating in patients with distal radius fractures, plate removal without carpal tunnel 

release is adequate to relieve symptoms. In addition, plate position might be related with development of median nerve symptoms.

Acknowledgment: No Conflict of Interest
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Introduction: The aims of this study is to investigate the effect of osteoporosis and local bone density on the functional outcome base on 
DASH and Mayo wrist score in postmenopausal women with distal radius fractures (DRF) treated with a volar locking plate (VLP). The 
secondary aim is to investigate the effect of bone density on maintaining the initial reduction after VLP fixation.
Materials and Methods: Prospective cohort of postmenopausal women with DRFs treated by VLP fixation were recruited at one year after 
surgery. We collected patients’ baseline data including age, whether the dominant hand was fractured, fracture classification, diabetes 
mellitus, associated ulnar styloid process fracture and bone mineral density (BMD), which was evaluated at the lumbar spine and both 
proximal femur by dual-energy X-ray absorptiometry (DEXA). We also measured the cortical thickness of radius in the CT and simple 
radiograph to investigate local bone quality. Functional outcomes included DASH and Mayo wrist score. Radiologic outcomes included the 
loss of initial reduction after surgery, which means the change of radiologic parameters (radial inclination, volar tilt, and ulnar variance). We 
conducted a Mann-Whitney U test for continuous variables, Pearson’s chi-square test for categorical variables to compare between normal/
osteopenic and osteoporotic groups. We used logistic regression analysis to investigate the factors predictive of a poor functional outcomes. 
We also conducted the linear regression analysis to investigate the factors affecting the loss of initial postoperative radiologic parameters.
Results: Total 79 patients between November 2013 and November 2015 was recruited at one year after surgery. There were 49 patients 
in group 1 (T-score >-2.5) and 30 patients in group 2 (T-score<-2.5, osteoporosis). There were no statistically significant differences of 
functional outcomes between both groups (p = 0.515 in DASH score, p = 0.564 in Mayo wrist score). There were no statistically significant 
differences of radiologic parameters change at one year after surgery between both groups (p = 0.884 in radial inclination, p = 0.192 in 
ulnar variance, p = 0.081 in volar tilt). There were no factors including osteoporosis and the cortical thickness affecting poor functional 
outcomes (DASH score> 20 and Mayo wrist score < 80) using binary logistic regression analysis. Univariate linear regression analysis 
showed that all factors including T-score and cortical thickness did not affect the change of radial inclination and ulnar variance. In terms of 
volar tilt change, old age and low Tscore was related to the loss of initial volar tilt. However, multivariate linear regression analysis showed 
that only old age was related to the loss of initial volar tilt.
Conclusion: Our findings showed that osteoporosis and radial cortical thickness are not risk factors of the poor functional outcomes and 
the loss of initial restored radiologic parameters in osteoporotic DRF treated by VLP fixation.
Acknowledgment: none.
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Introduction: Malunion after distal radius fracture is common complication especially in elderly patients with osteoporosis. Although the 
relationship between functional outcome and radiologic parameter was well known in younger patients, it is still controversial whether 
patient-perceived outcome and disability in elderly patients are influenced by a radiologic outcome. We evaluated the actual complaint of 
the patient and their perceived outcome according to radiologic parameters in elderly patients who underwent conservative treatment.
Materials and Methods: We reviewed 167 elderly patients over 55 years old with unilateral distal radius fracture to investigate the effect 
of radiologic deformity on functional outcome and patient’s satisfaction. All fractures were treated with closed reduction and cast 
immobilization, and followed-up for mean 7.1 years. Their wrist pain was evaluated using the visual analog scale (VAS) and the functional 
subjective outcome was measured with the disability of the arm, shoulder, and hand (DASH) questionnaire via telephone survey. Overall 
satisfaction and concern over wrist appearance were part of the subjective assessment. Radiologic evaluations including dorsal tilt, radial 
inclination, radial length and ulnar variance were performed. Malunion was defined when radiologic parameters showed volar tilt < -10° or 
> 20°, radial length < 0 mm, or radial inclination <5°.
Results: According to radiographic criteria, 51 patients (30%) showed malunion. Mal-united patients are slightly older than patients with 
acceptable alignment (62.9 versus 69.6 years old, P < 0.001). Fracture patterns including AO classification and the incidence of ulnar side 
fracture were similar between two groups. Mean pain VAS was 0.4 for mal-united patients versus 0.8 for patients with good alignment 
and it was not statistically significant (P = 0.347 by Mann-Whitney test). Mean DASH score showed inferior score in the mal-united 
group (14.9 versus 11.1, P < 0.001 by Mann-Whitney test). However, this difference (value of 3) was not reached the clinically meaningful 
difference (value of 10). More patients in mal-united group recognized the gross deformity of their wrist than well-aligned patients (52.9% 
versus 25.9%, P < 0.001 by Chi-Square test). Mean satisfaction VAS was lower in mal-united patients as 80.5 (versus 90.5 in well-aligned 
patients, P < 0.001 by Mann-Whitney test). Mal-united patients answered that they would choose surgery more than cast if they encounter 
same condition (13.3% versus 7.2%) but it was not statistically significant (P = 0.2332). When we analyze the subset of patients older than 
70 years old, we could get a similar trend with the whole set of patients.
Conclusion: Our study indicated that the conservative treatment of the distal radius in elderly patients could show a good functional and 
patient perceived outcome despite residual deformity at fracture union. However, mal-united patients showed slightly less satisfaction in 
their management even in older patients over the age of 70 years old.
Acknowledgment: None
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Introduction: Vitamin D is known to contribute to skeletal muscle function. Reduction in risk of falls has been attributed to vitamin D 

supplementation with its direct effect on muscle cells resulting in improvement in muscle strength and gait, especially in elderly patients. 

The purpose of this study was to evaluate expression level of vitamin D receptor (VDR) in skeletal muscle of forearm in patients with distal 

radius fracture and to determine whether its expression is associated with patient’s clinical findings.

Materials and Methods: We prospectively recruited forty one patients who sustained a distal radius fracture due to a fall undergoing 

surgical treatment of open reduction and internal fixation. We excluded patients with cognitive disorder, neuromuscular disease, or other 

chronic conditions affecting muscle function. A small part of flexor digitorum superficialis muscle with a cubic size of one centimeter 

was collected from surgical field during operation. VDR was identified using immunohistochemistry staining and its expression level 

was correlated with patient’s clinical factors including demographic data, serum vitamin D status, grip strength of unaffected arm, body 

composition measures and the result of functional test, short physical performance battery.(SPPB)

Results: The low level of VDR expression was associated with high body mass index (p =0.003) and appendicular fat mass (p = 0.046). 

Mutivariate analysis showed BMI was the only variable related to VDR expression. (p=0.006) Conclusion: This study suggests a significant 

relationship between the level of VDR expression in skeletal muscle in the forearm and patient’s body composition. Further studies are 

necessary to confirm the mechanism of VDR signaling pathway in modulating skeletal function.

Acknowledgment: The authors thank the researchers at the pathology core facility in the authors’ hospital biomedical research institute 

who performed immunohistochemistry staining for this study.
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Introduction: Surgical treatment of intra-articular fractures of the distal radius has improved significantly in recent years due to the  

development of surgical technique and implants. However, surgical management for comminuted fracture with free fragment beyond 

watershed line is still challengeable. Authors performed open reduction and internal fixation for this type of fracture and analyzed the 

radiological and clinical results.

Materials and Methods: Thirty four patients were included in the study and retrospective analysis of the medical records and radiologic 

data was performed. There were 16 males and 21 females with an average age of 55 years. The preoperative radiographs and computed 

tomography (CT) images were used to analyze the fracture patterns and assess free fragments beyond the watershed line. Radiologic 

evaluation included fracture union, articular incongruence, radial height, volar tilt, radial inclination, and arthritic change. Range of motion, 

modified Mayo wrist score, DASH score, pain score and grip power at the last follow up were analyzed as clinical evaluation.

Results: Average follow - up period was 15.2 months and all fractures were fixed with juxta-articular plate(Synthes, Switzerland). Last 

follow-up radiographs showed fracture union in all case, and 17 cases showed articular incongruence with a mean step-off of 1.65 mm. 

The mean radial length was 9.55 mm, the volar tilt was 7.3º and the radial inclination was 24.8º. There was no arthritic change as a 

sequela. Clinical evaluation at the last follow-up showed mean modified Mayo wrist score 76.3, DASH score 15.38, pain VAS 1.2 and mean 

grip strength 37.2 lbs(64.7% of opposite). The mean range of motion was volar flexion 69.9º, dorsiflexion 74.1º, radial deviation 18.7º, 

and ulnar deviation 26.3º.

Conclusion: The results in this study were acceptable and authors recommend considering open reduction and internal fixation for 

intraarticular comminuted distal radius fractures even though they have free fragment beyond watershed line before application of 

external fixation.

Acknowledgment: None
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Introduction: Brachial plexus block is a technique for inducing anesthesia by injecting a local anesthetic around the brachial plexus. 

Recently, ultrasound-guided brachial plexus block has been widely used instead of general anesthesia. The purpose of this study is to 

investigate the effectiveness and complications of ultrasound-guided axillary brachial plexus block, performed by orthopaedic surgeons in 

a field of hand surgery.

Materials and Methods: From March to May 2017, ultrasound-guided axillary brachial plexus block was performed in total 89 cases. The 

procedure was performed by 2 orthopaedic surgeons in the same method using 50 ml solution(20 ml of Lidocaine HCL in 2%, 20 ml 

of ropivacaine in 0.75%, 10 ml of normal saline in 0.9%), and success rate(anesthesia induction during surgery), anesthetic induction 

time(from the time of needle-out to the time that both motor and sensory nerves are anesthetized), anatomical range of operation, 

duration of postoperative analgesia and complications were investigated.

Results: The anesthesia was successful in 86 out of 89 the patients, showing 96.6% of the success rate. In these patients, the average 

needling time was 5.5 min, the average induction time to complete anesthesia was 18.4 min, and the average duration of postoperative 

analgesia was 402.8 min. Anatomically, the ulnar nerve decompression in cubital tunnel syndrome is the surgery performed most 

proximally in soft tissues, and the open reduction and internal fixation by a metal plate or screws in the fracture of radial head and the 

removal of a metal plate from olecranon process were the most proximally performed surgeries in bones. Post-anesthesia symptoms shown 

were dizziness in 1 case, nausea and vomiting in 4 cases, and peri-oral numbness in 2 cases. However, the operations were performed 

with no problems. All the patient in 7 cases with complications recovered in the same day. Total 3 cases had failures of anesthesia, 2 cases 

were additionally administered with local anesthesia in the operation room and 1 case was switched to general anesthesia and completed 

the operation.

Conclusion: Ultrasound-guided axillary brachial plexus block, performed by orthopaedic surgeons in a field of hand surgery allows 

anesthesia induction to be achieved in a brief period and the high success rates of anesthesia in certain surgeries of the elbow and 

the surgeries on forearm, wrist and hand. This technique is relatively safe procedure to perform and can also be considered as a useful 

procedure in postoperative pain management due to the long analgesic duration.

Acknowledgment: None
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Introduction: There are many surgery with short operation time on hand and wrist surgical field. So many hand surgeons have applied 

local anesthesia to limited hand surgery with tourniquet. But recently many hand surgeons take advantage of vasocontrictive effect of 

the epinephrine and apply it to hand surgery without consideration of operation time and tourniquet. Wide-awake approach on hand 

surgery has significant merits in a pre-operative preparation and a intra-operative field. Also it has costefficiency. So we think wide-awake 

approach would be anesthetic trend shifting on hand and wrist surgery field.

Materials and Methods: In this prospective study, We enrolled 12 patient who underwent hand area tendon transfer between march 

of 2013 and march of 2015. In during operation, check blood loss and operation time. talk with patient about pain, check the tendon 

strength. Active, passive finger range of motion after tendon transfer. And we show patient about the result and discussion about result 

during the operation. And during follow up, we check the range of motion and compare the motion of operation site with opposite hand 

motion.

Results: At a mean follow-up of 12months, the result is no significant statistically differences on Both group. Blood loss is no significant 

statistically differences on Both group. Total operation time is significant statistically differences Between Both group. Wideawake group 

has merits on economic benefits and waiting timWAe as well.

Conclusion: At a mean follow-up of 12months, the Blood loss is mean 1cc, mean operation time is half a hour. And in during follow up, 

active and passive range of motion of finger is no significant difference on both hand. Wide-awake group has merits on economic benefits 

and waiting time as well.

Acknowledgment: I'd like express my sincere thanks to all of them to the best of my poor ability. Particularly, I'd like to express my hearty 

gratitude to my advisor Professor Seung-Bum, Chae for the significant support of my graduation thesis and related studies with the 

greatest care
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Introduction: Nowadays, Wide-Awake approach is commonly used in hand surgery. However, it is rarely used in elbow surgery. Lateral and 

medial epicondylitis surgery mostly performed with tourniquet control under local, brachial plexus block or general anesthesia.The purpose 

of this study was to compare the perioperative pain and clinical outcomes of surgical treatment using Wide-Awake approach for lateral or 

medial epicondylitis.

Materials and Methods: 61 patients(67 elbows) underwent surgery for lateral(33 elbows, 30patients) or medial epicondylitis(34 elbows, 

31patients). Patients were devided into two groups (lateral, medial epicondylitis) and then each group was subdivided into two groups 

based on their anesthesia method and tourniquet use. 1. lateral epicondylitis (LE) (n=33 elbows, 30patients): 8 elbows were in wide-

awake group(WA), who received epinephrinecontained lidocaine as a local anesthetic agent, without tourniquet and 25 elbows were in 

local anesthesia group(LA) who received lidocaine alone as a local anesthetic agent with a 250-mmHg tourniquet application 2. medial 

epicondylitis (ME) (n=34 elbows, 31patients): 12 elbows were in wide-awake group(WA), who received epinephrine-contained lidocaine 

as a local anesthetic agent, without tourniquet and 22 elbows were in general anesthesia group(GA) and a 250-mmHg tourniquet 

application The outcome was assessed in terms of the pain using the visual analogue scale (VAS), Roles & Maudsley score, and Nirschl & 

Pettrone grade.

Results: Overall, 61 elbows (91%) achieved satisfactory results. There were no perceived outcome differences between any of these 

individual groups at final follow-up (p > 0.05). The perioperative pain(preoperative surgical site injection, Intraoperation, postoperation) 

during the first 1week after surgery were higher in LE(LA) group than LE(WA) group(p < 0.05). The postoperative pain during the first 

1week after surgery were higher in ME(GA) group than ME(WA) group(p < 0.05).

Conclusion: Wide-awake approach to Lateral and Medial Epicondylitis offers better comfort for patients and reliable technique that 

eliminates the need for general anesthesia, removes the need of a tourniquet.

Acknowledgment: None
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Introduction: Most Dupuytren’s contracture operations can be performed with tourniquet control under general or brachial plexus block 

anesthesia. The wide awake technique is increasingly used in hand surgery. The purpose of this study is to show the effectiveness of the 

Wide-Awake minimal selective fasciectomy for Dupuytren’s Contracture

Materials and Methods: We reviewed 16 patients(36 digits) with Dupuytren’s contracture who were treated surgically. 11 digits(6 patients) 

were in wide-awake group, who received minimal selective fasciectomy and epinephrine-contained lidocaine as a local anesthetic 

agent, with tourniquet wrapping but with no pressure applied (group A). The other 25 digits (10 patients) were in the conventional 

selective fasciectomy group that received brachial plexus(group B: 10 digits, 5 patients ) block or general anesthesia(group C: 15 

digits, 5 patients) and a 250-mmHg tourniquet application. The pain was assessed using visual analog score (VAS) at during injection, 

operation(tourniquet's, incision site), and post-operative. Operation time was recorded for each patient. Postoperative Total Active Motion 

(TAM) and any complications within 4 weeks were recorded.

Results: The mean age of the group A, group B and group C was 68, 62 and 60 years respectively. Intra-operation (Tourniquet's, incision 

site) and post-operative pain in the conventional group (group B, C) were significantly higher than the wide-awake group (group A). Mean 

operation time was 32 minutes/digit at group A, 64 minutes/digit at group B and 62 minutes/digit at group C. There were no significant 

differences between any of these individual groups in Total Active Motion (TAM)

Conclusion: Wide-awake minimal selective fasciectomy technique offers better comfort for patients and less operative time and as with 

the conventional technique.
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Introduction: For chronic rotator cuff tear, the rate of healing failure after surgical repair and fatty degeneration is considerably high. 

Protocatechuric acid (PCA) is a type of antioxidant. The aim of this study was to verify the effect of protocatechuric acid on tendon healing 

and reversal of fatty degeneration in a chronic rotator cuff model using the rat infraspinatus.

Materials and Methods: 28 rats were randomly allocated into 2 groups (14 rats per group: 6 for histological and 8 for mechanical testing): 

Saline+Repair (SR) and PCA+Repair (PR). The right shoulder was used for experimental interventions, and the left served as a control. From 

the first operation, PCA (30mg/kg) was administered to the rat in PR group intraperitoneally, and the same volume of saline was done to 

the rat in SR group. Four weeks after the detachment of infraspinatus, the torn tendon was repaired. The histological and biomechanical 

evaluations were performed at 4 weeks after repair, and at that time, superoxide dismutase (SOD) levels of infraspinatus muscle and 

supraspinatus tendon were checked.

Results: At 4 weeks after repair, the mean values of histological parameters were higher in PR group than SR group, but there was no 

statistical difference. On the biomechanical evaluation, the mean load-to-failure of PR group (20.3 ± 9.4 N) was higher that of SR group 

(16.4 ± 6.9 N), although this difference did not reach statistical significance (p=0.395). The mean SOD of infraspinatus muscle was higher 

in PR group than SR group, but the difference did not satisfy a statistical significance (172 ± 215 and 94 ± 5 unit/mg protein, p=0.053)

Conclusion: The use of PCA might have possibility to improve tendon healing and decrease fatty degeneration after cuff repair. In addition, 

the administration of PCA might increase SOD level in repaired infraspinatus muscle.

Acknowledgment: This research was funded by Hallym University Research Fund (HURF-2014-55).
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Introduction: Many studies showed that platelet-rich plasma (PRP) stimulates cell proliferation, and enhances matrix gene expression and 

synthesis in tenocytes. Despite the popularity of PRP studies, very few laboratory studies have evaluated how PRP affect normal tenocyte and 

no studies have compared between normal and degenerative human rotator cuff tendon. The purpose of this study is to compare the effect of 

PRP on cell proliferation, matrix gene expression and synthesis in tenocytes from normal and degenerative human rotator cuff tendon.

Materials and Methods: After informed consent was obtained, tendon tissues were obtained from patients undergoing arthroscopic 

rotator cuff repair (n = 9) and from rotator cuff tendon of healthy donor (n = 3). To evaluate cell proliferation, tenocytes were cultured 

with 10% (vol/vol) platelet-poor plasma (PPP), PRP activated with calcium, and PRP activated with calcium and thrombin at platelet 

concentrations of 100, 200, 400, 800, 1000, 2000, 4000, 8000, and 16,000 3 103/mL for 14 days. Cell number was measured at days 

7 and 14. To investigate matrix gene expression and synthesis, cells were cultured with a PPP or PRP gel (10% vol/vol) at a platelet 

concentration of 1000 3 103/mL for 14 days. Quantitative real-time reverse transcriptase polymerase chain reaction was performed 

to determine the expressions of type I and III collagen, decorin, tenascin-C, and scleraxis, and measurements of total collagen and 

glycosaminoglycan (GAG) synthesis were conducted at days 7 and 14.

Results: This study showed that cell proliferation was increased PRP significantly increased in both tenocytes at day 7 and 14 in a dose-

dependent manner. In the degenerative tendon group, PRP significantly induced the gene expression of type I collagen at day 7, but not at 

day 14, while it significantly promoted that of type III both at day 7 and 14. The ratio of type III / I collagens did not change day 7 and 14. 

The expressions of decorin and scleraxis significantly increased at day 14, whereas that of tenascin C significantly increased at day 7 and 14. 

PRP significantly increased total collagen synthesis at day 7 and 14, and GAG synthesis at day 14. Gene expression and synthesis in normal 

tendon seem to follow a similar pattern.

Conclusion: Our study showed that Platelet-rich plasma promoted cell proliferation and enhanced gene expression and the synthesis of 

tendon matrix in human tenocytes from both groups.

Acknowledgment: One or more of the authors has declared the following potential conflict of interest or source of funding: This research 

was supported by the Bio & Medical Technology Development Program of the National Research Foundation (NRF) funded by the Korean 

government (MEST) (No. 2011-0019773).
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Introduction: This study was performed to explore the effects of polydeoxyribonucleotide (PDRN) and polynucleotide (PN) on tendon 

healing and reversal of fatty degeneration in a chronic rotator cuff tear model using a diabetic rat infraspinatus.

Materials and Methods: Fifty six rats were randomly assigned to four groups (14 rats per group: 6 for histological evaluation and 8 for 

mechanical testing): one normal rat group (saline+repair: NSR), three streptozocin-induced diabetic rat groups (saline+repair: DSR, 

PDRN+repair: DPR, and PN+repair: DPNR). The right shoulder was used for experimental interventions, and the left served as a control. 

Four weeks after detaching the infraspinatus, the torn tendon was repaired. Saline, PDRN, and PN were applied to the repair sites. 

Histological and mechanical evaluation was performed at 4 weeks after repair and blood analysis on vascular endothelial growth factor 

(VEGF), fibroblast growth factor (FGF), insulin-like growth factor (IGF) was performed using the rats for the mechanical testing at the 

surgery or repair, 2 and 4 weeks.

Results: At 4 weeks, on biomechanical evaluation, the mean load-to-failures of the DPR group and NSR groups were higher than that of 

the DSR group (p=0.013 and p=0.036). The mean plasma VEGF at 4 weeks after repair and the mean plasma FGF at the repair, 2 weeks 

and 4 weeks after repair showed significant differences among the diabetic groups (p=0.002, p=0.022, p=0.005 and p=0.006). The PR 

group had more parallel and continuous collagen fibers and fewer S100 stained cells than the SR group.

Conclusion: PDRN and PN might have possibility to improve tendon healing and decrease fatty degeneration after cuff repair in diabetic 

state.

Acknowledgment: This research was supported by Basic Science Research Program through the National Research Foundation of Korea 

(NRF) funded by the Ministry of Science, ICT & Future Planning (NRF-2016R1C1B2007014).
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Introduction: Forearm rotation is closely associated with the axiorotational force transmission through the elbow joint. A technique has 

been developed to study the transmission of force across the radiocapitellar and ulnotrochlear joints during forearm rotation.

Materials and Methods: Ten human cadaveric upper limbs were prepared on a custom-designed apparatus that permits the application of 

extrinsic axial loads across an intact cadaveric elbow joint. A force-sensitive transducer was inserted into the elbow joint of each cadaver. 

A 160N axial force was applied to the specimen during cyclic forearm rotation while the force, contact pressure, and contact area through 

the elbow joint were measured.

Results: The mean force across the radiocapitellar joint showed no significant difference between pronation and supination (p=0.3547). 

The radiocapitellar joint showed significantly higher contact area (p=0.0001) and lower contact pressure (p=0.0001) in pronation than in 

supination. The mean values for contact pressure, area and force across the ulnotrochlear joint were not significantly different between 

supination and pronation.

Conclusion: The contact pressure and contact area of the radiocapitellar joint in the cadaveric model changed according to forearm 

rotation while the force remained constant. The mean contact pressure of the radiocapitellar joint in pronation was significantly lower than 

that in supination because the force across it did not change significantly and its contact area decreased significantly.

Acknowledgment: This study was funded by the Mayo Foundation.
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Introduction: The authors evaluate the differences in the pedicle screw pull-out strength between an normal bone and osteoporotic model 

in an human lumbar cadaveric spine.

Materials and Methods: Five human lumbar cadaveric spine (L1-5) was divided into two hemivertebrae. Left half of the vertebrae were 

used as the osteoporotic model group. Right side normal bones were used as control group. To make osteoporotic model group, each 

specimen was immersed in HCl (0.5N) solution 40 minutes. Bone mineral density (BMD) was measured using DXA. Pedicle screws were 

inserted in the 10 pedicles of cadaver lumbar spine after measuring the BMD of the specimens. Pullout strength was measured in each 

specimen using Instron.

Results: There were positive correlations between the pull-out strength and BMD in the control group and osteoporotic model group. The 

average pull-out strength of the osteoporotic group was 76% compared to normal bone density group.

Conclusion: Pullout strength of pedicle screw might have positive correlation with BMD. In osteoporotic group, the pullout strength was 

decreased comparing to the normal bone mineral density side.
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Introduction: The stable fixation of a distal femur fracture is essential for early joint motion and ambulation. The locking of a compression 

plate with a distal femur(LCP - DF) inserted by minimal invasive surgery has been the most commonly used procedure. However, due to the 

anatomical features of the fractured part, it is difficult to fix a sufficient number of screws for the plate into the distal part. This research, 

therefore, aims to identify how biomechanical stability varies according to the numbers of distal part screws of the LCP – DF used during 

minimal invasive surgery.

Materials and Methods: Biomechanical stability was compared between three LCP-DF fixation groups: A 3-screw group, a 4-screw group 

and a 6-screw group. For each group, 6 synthetic adult-sized femur models(Model 3403, Pacific Research Laboratories) were used for 

the biomechanical research. For the composite replicate femurs simulating the comminuted subtrochanteric femur fracture, the plate 

was fixed, and the proximal parts of 6cm and 8.5cm below the distal edge of lesser trochanter were cut with a gap of 2.5cm. For the 

biomechanical analysis, the servo-hydraulic testing machine(MTS 810 Material Test System, MTS Systems, Eden Prairie, MN) was used. For 

the cyclic loading, an axial loading of 100N-1000N, 3Hz, and 100,000 cycle was given, after a 100N pre-load was given. For the failure 

test, an axial load at a velocity of 10 mm/min was given so that the load to failure, mode of failure and displacement at load to failure were 

all recorded and analyzed.

Results: No failure was shown in the 3-screw, 4-screw and 6-screw groups during the cyclic loading. The average load to failure during 

the failure test was 4214.8N(ranging from 4138 to 4390N) for the 3-screw group, 4273.2N(from 4143 to 4329N) for 4-screw group and 

4713.3N(from 4587 to 4955N) for the 6-screw group(p=0.007). Every sample taken from the three groups showed cracks and the average 

displacement in the failure showed an average of 10.3mm(ranging from 9.6 to 11.8mm) for the 3- screw group, 9.1mm(ranges from 6.5 to 

11.7mm) for 4-the screw group and an average of 8.8mm(ranges from 6.4 to 10.4mm) for the 6-screw group.

Conclusion: In the case where we were unable to insert 6 screws into the LCP –DF fixation for any given reason, three to four screws were 

proven to be sufficient for fixation in term of biomechanical views. However, further biomechanical study is deemed necessary in elderly 

people or those patients suffering from osteoporosis.
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Introduction: The interosseous membrane (IOM) and distal radioulnar joint (DRUJ) are associated with forearm stability. Our hypothesis 

was that injury to these structures alters force transmission through the elbow.

Materials and Methods: Ten human cadaveric upper limbs were tested under the following conditions: 1) INTACT, 2) DRUJ Injury, 3) IOM 

Injury, 4) IOM + DRUJ Injury on a custom-designed apparatus that applies axial loads across an intact elbow. IOM injury was simulated by 

osteotomies of the IOM attachment to the radius; DRUJ injury by distal ulnar oblique osteotomy. 160N of axial force was applied during 

cyclic, functional range of forearm rotation (40o pronation/40o supination), while force, contact pressure, and contact area through the 

elbow joint were measured simultaneously.

Results: The four testing conditions had a significant effect on the mean force, contact pressure and contact area. In pronation, the mean 

force across the radiocapitellar joint was significantly higher in the IOM + DRUJ Injury and the IOM Injury groups than those in the INTACT 

and DRUJ injury groups. The mean force across the RC joint was not significantly different between the INTACT and DRUJ Injury groups, 

nor the IOM + DRUJ injury and the IOM Injury groups. Forces across the ulnohumerual joint showed an inverse pattern to those in the 

radiocapitellar joint.

Conclusion: Axial load transmission through the forearm generate significantly higher mean forces across the radiocapitellar joint, and 

lower forces across the ulnohumeral joint, after injury to the IOM or the IOM + DRUJ. DRUJ injury alone does not significantly alter the 

mean force across the RC joint. Clinical relevance: These findings suggest that injury to the interosseous membrane contributes more to 

the disruption of the normal distribution of axial loads across the elbow than injury to the DRUJ.
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Introduction: An anteromedial subtype-2 coronoid fracture, a lateral collateral ligament tear (LCL), and a posterior bundle of medial 

collateral ligament (PMCL) tear constitute a posteromedial rotatory instability (PMRI) injury of the elbow. We hypothesized that the PMCL 

tear is necessary for elbow subluxation and joint incongruity, and that an elbow with an anteromedial subtype- 2 coronoid fracture and a 

LCL tear shows contact pressures different from both an intact elbow and an elbow with an anteromedial subtype-2 coronoid fracture.

Materials and Methods: 6 human cadaveric elbows were prepared on a custom-designed apparatus that simulates muscles loads and to 

passively flex the elbow from 0° to 90° under gravity varus and measure joint contact pressures. The intact specimen (INTACT) was tested 

initially, and then, an anteromedial subtype-2 coronoid fracture (COR), a LCL tear, and a PMCL tear were sequentially made and three 

pathologic conditions were tested (COR, COR+LCL, COR + LCL + PMCL). The maximal values of mean articular contact pressure (MCP) 

were used for comparison among the 4 groups.

Results: The INTACT, the COR,and the COR+LCL groups did not show any subluxation or joint incongruity. The COR + LCL + PMCLgroup 

showed joint incongruitywith subluxation. The average MCP of the COR+LCL group was significantly higher than those of the INTACT and 

the COR groups(p=.003 and p=.026 respectively). And, the average MCP of the COR+LCL+PMCL group was significantly higher than that 

of INTACT group (p=.016).The average MCP of the COR+LCL group was higher than those of the COR + LCL + PMCL, but the difference 

was not statistically significant (p=.420).

Conclusion: The PMCL tear is required for the COR+LCL group to subluxate. The LCL tear in the COR group induced a marked elevation in 

the average MCP without subluxation or incongruity, compared to that of the COR group.

Acknowledgment: This research was funded by Mayo Foundation.
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Introduction: Use of a baseplate with a smaller diameter in reverse shoulder arthroplasty has been recommended, especially in patients 

with a small glenoid or insufficient bony stock due to severe glenoid wear. However, the effect of a smaller baseplate on the stability of the 

glenoid component has not been evaluated. The purpose of this study was to determine whether a smaller baseplate is beneficial to the 

initial primary stability of the glenoid component in reverse total shoulder arthroplasty using finite element analysis.

Materials and Methods: Computed tomography (CT) scans of fourteen scapulae were acquired from fresh frozen cadavers. Glenoid diameter 

corresponding to the diameter of the inferior circle of the glenoid was measured and classified into small and large glenoid groups. CT slices 

were used to construct 3-dimensional (3D) models of scapulae with Mimics (Materialise, Leuven, Belgium). 3D models of Tornier Aequalis® 

Reversed Shoulder prosthesis with 25 mm or 29 mm diameter baseplates were generated by laser scanning (Rexcan 3D Laser Scanner, 

Solutionix, Seoul, Korea). Finite element models were constructed using Hypermesh 11.0 (Altair Engineering, Troy, MI, USA) and a reverse 

engineering program (Rapidform 3D Systems, Inc., Rock Hill, SC, USA). Abaqus 6.10 (Dassault Systemes, Waltham, MA) was used to simulate 

30 ,̊ 60 ,̊ and 90˚ of glenohumeral abduction and single axial load of 686 N (1 BW) was applied to the center of the glenosphere. Relative 

micromotion at the middle and inferior thirds of the glenoid bone-glenoid component interface and the distribution of bone stress under the 

glenoid component and around the screws were analyzed. Wilcoxon’s rank-sum test was used for statistical comparison (p < 0.05).

Results: In small glenoid group, micromotion at the middle and inferior thirds of the glenoid bone-glenosphere interface at abduction 

angles of 30˚ and 60˚ were significantly greater in the 29 mm baseplate than in the 25 mm baseplate. There was no significant difference 

in micromotion at an abduction angle of 90˚ between the 25 mm and 29 mm baseplates. In large glenoid group, there was no statistically 

significant difference in micromotion between the 25 mm and 29 mm baseplates at all abduction angles. In small glenoid group, maximum 

bone stress was statistically greater in the 29 mm baseplate than in the 25 mm baseplate. In large glenoid group, there was no statistically 

significant difference of maximum bone stress between the 25 mm and 29 mm baseplates.

Conclusion: Use of a baseplate with a smaller diameter (25 mm) in reverse shoulder arthroplasty is suitable for improving the primary 

stability of the glenoid component, especially in patients with a small glenoid.

Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea government 
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Introduction: With recent developments in tissue engineering and regenerative medicine, bone graft substitutes are becoming standard 

for reconstructing large skeletal defects after trauma, tumor, and joint surgery.

Materials and Methods: In this study, we evaluated in vitro osteogenic differentiation and in vivo new bone formation using the 

alendronate-releasing porous PLGA microsphere (Aln/PMS) system in rats with a critical-sized calvarial defect.

Results: Aln/PMS system significantly enhanced in vitro osteogenic differentiation and maturation, showing significantly enhanced 

ALP activity, calcium deposition and the expression of osteocalcin and osteopontin, relative to PMS alone. Also, micro-CT analyses and 

histology results suggested that Aln/PMS system increased mineralization and bone matrix formation compared to PMS alone.

Conclusion: This study demonstrated that the local delivery of Aln, a potent-osteoinductive factor, significantly enhances rabbit 

adiposederived stem cells osteogenesis and bone regeneration.
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Introduction: The aim of this study was to evaluate the in vitro osteogenic effects and in vivo new bone formation of three-dimensional (3D) 

printed alendronate (Aln)-releasing poly(caprolactone) (PCL) (Aln/PCL) scaffolds in rat tibial defect models.

Materials and Methods: 3D printed Aln/PCL scaffolds were fabricated via layer-by-layer deposition. The fabricated Aln/PCL scaffolds had 

high porosity and an interconnected pore structure and showed sustained Aln release.

Results: In vitro studies showed that MG-63 cells seeded on the Aln/PCL scaffolds displayed increased alkaline phosphatase (ALP) activity 

and calcium content in a dose-dependent manner when compared with cell cultures in PCL scaffolds. In addition, in vivo animal studies 

and histologic evaluation showed that Aln/PCL scaffolds implanted in a rat tibial defect model markedly increased new bone formation 

and mineralized bone tissues in a dose-dependent manner compared to PCL-only scaffolds.

Conclusion: Our results show that 3D printed Aln/PCL scaffolds are promising templates for bone tissue engineering applications.
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Introduction: Periprosthetic joint infection (PJI) following arthroplasty is one of the most devastating complications. Although various 

treatment options have been available, two-stage revision arthroplasty using an antibiotic-impregnated polymethylmethacrylate (PMMA) 

spacer has been performed as a standard care for PJI treatment. However, despite the high availability in size and ease to use of the PMMA 

spacer, several complications such as fractures, dislocations and occurrence of antibiotics-resistant bacteria caused by eluting antibiotics 

at levels below minimum inhibitory concentration have been issued. To overcome the complications, we produced 3D printing metal-

polymer hybrid scaffolds that were designed in two portions. The aim of this research is to evaluate (1) the release profile of antibiotics, (2) 

antibiotics susceptibility, (3) antibiotics cytotoxicity in-vitro condition using 3D printing metal-polymer hybrid scaffolds.

Materials and Methods: Stainless steel (SUS 316L) powder and poly-ε-caprolactone (PCL) granules were used to fabricate well-designed 

metal-polymer hybrid scaffolds based on 3D printing technology. Tobramycin and vancomycin were gently mixed in molten PCL for 

manufacturing antibiotics-loaded PCL scaffolds. For confirming the effect of antibiotics released from the scaffolds, 4 experimental groups 

(PCL only [PCL], PCL/Tobramycin [PCL/T], PCL/Vancomycin [PCL/V], and PCL/Tobramycin/Vancomycin [PCL/T+V]) were designed. Release 

profiles of two antibiotics were measured by high performance liquid chromatography system. To evaluate antibiotics susceptibility, 

organism suspensions of Staphylococcus aureus (S. aureus) and Escherichia coli (E. coli) were prepared to a density equivalent to 0.5 

McFarland turbidity standard, approximately corresponding to 1.5×108 colony-forming unit (CFU) mL-1. To confirm cell viability, each group 

was placed in the 24 well plates, and L-929 cells (ATCC#CCL-1) were seeded in the scaffolds (1 x 105 cells/well). Cytotoxicity was measured 

with a cell counting kit-8 according to the manufacturer’s protocol. The relative cell viability was expressed as a percentage relative to the 

PCL group as a control.

Results: Antibiotics release profiles showed that antibiotics loaded in the PCL scaffolds were continually released up to 28 days from the 

scaffolds. Tobramycin and vancomycin loaded in the scaffolds could inhibit activity of E. coil known as gram-negative bacteria and S. 

aureus known as gram-positive bacteria, respectively. Cytotoxicity was not found in all 4 groups. Cell adhesion and proliferation around 

scaffolds also proceeded well in all 4 groups.

Conclusion: 3D printing metal-polymer hybrid scaffolds could help sustained and local release of antibiotics, and two antibiotics could play 

a role in simultaneously inhibiting activity of different bacteria (gram-positive and negative) in the infected site. 3D printing metal-polymer 

hybrid scaffolds would provide solid mechanical strength, no cytotoxicity and an effective antibacterial activity for treatment of PJI.
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Introduction: Osteosarcoma is the most common primary bony malignancies and first leading cause of sarcoma-related deaths in children 

and young adults. MicroRNAs (miRNAs) are a class of small noncoding RNAs, which could interfere translation of many proteins after 

gene transcription. Recent researches have demonstrated that various miRNAs are also altered in osteosarcoma tissue or blood sample. 

These discoveries may indicate that miRNA could be potential prognostic biomarkers of osteosarcoma. Therefore, we meta-analyzed the 

prognostic value of altered miRNAs in patients with osteosarcoma.

Materials and Methods: Sources from MEDLINE (from inception to August 2016) and EMBASE (from inception to August 2016) were 

searched. Studies of osteosarcoma with results of miRNA and studies that reported survival data were included and two authors 

performed the data extraction independently. Any discrepancies were resolved by a consensus. The outcome was overall survival and 

eventfree survival assessed using hazard ratios (HRs).

Results: After reviewing the full text of 65 articles, 25 studies including 2,278 patients were eligible in this study. The pooled HR for deaths 

was 1.40 (95% confidence interval [CI] 1.01-1.94, p=0.04) with random-effects model (χ2=113.08, p<0.00001, I2=79%) for patients of 

osteosarcoma with lower expression of miRNA. However, the pooled HR for events was not significant (HR 0.97, 0.63-1.48, p=0.87, χ

2=72.65, p<0.00001, I2=79%). In pathway analysis of miRNAs, miRNA449a, 199-5p, 542-5p have common target genes.

Conclusion: In this study, we investigated the prognostic value of miRNA in patients with osteosarcoma using a meta-analysis approach. 

Finally, we concluded that decreased miRNA expression in tumor tissue is associated with worse outcome of patients with osteosarcoma. 

However, we should also pay attention to increased expression of several miRNAs in tumor tissue of osteosarcoma.
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Introduction: Hip resurfacing with metal alloy was developed as a surgical alternative to total hip replacement. However, the irritating 

effects of metal particles generated by wear at the metal-on-metal articulating surfaces has been an obstacle against the success of such 

implants. The aim of this study was to investigate the effects of the combined exposure to metal particles (Ti6Al4V, CoCrMo) and metal 

ions (Cr, Co, Ti, Al) released from a resurfacing implant on mouse bone marrow-derived macrophage cells and whether these resulted in 

accelerating of osteoclastogenesis.

Materials and Methods: The effects of metal debris and ion on osteoclastogenesis were assessed in tartrate-resistant acid phosphatase 

(TRAP), 3-(4,5- dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT), and bone resorption assays for telomerase activity, cell 

viability, and resorption pit formation, respectively. Quantitative real-time polymerase chain reaction (qPCR) and Western blot analyses 

were also performed to assess mRNA expression of osteoclastogenesis-related genes and phosphorylation of extracellular signal-regulated 

kinase 1/2 (ERK 1/2), p38, and c-Jun-N-terminal kinase (JNK).

Results: Exposure of Co, Cr, Al and Ti ions decreased the cell viability induced by the metal debris suggesting the potential for interaction 

in vivo. Increased OSCAR and NFATC1 gene expression exposed to metal particles could contribute to osteolysis processes in vitro, while 

increased P38 and AKT phosphorylation could represent cellular protection against tissue damage.

Conclusion: Data suggest that interactions between Co ions and CoCr particles and Ti and Ti6Al4V would occur in vitro, and could 

threaten the survival of a CoCr and Ti6Al4V metal implant.
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Introduction: Plain radiograph can not represent true angles of desired corrective osteotomy such as humerus or tibia and its radiation 

risk. For this reason we measured the accuracy of augemented reality (AR) assisted angular and rotational corrective osteotomy in cadaver 

model. By using AR program, surgeons can do upper and lower extremity corrective osteotomy without any exposure to radiation.

Materials and Methods: We made an automated 3D angular measurement program according to 3D webcam markers with Schanz 

screws. Preoperative cadaveric humerus Schanz screw fixation on distal and proximal to the osteotomy site osteotomy site axis angles were 

measured and did. And then osteotomy was done with oscillating saw, and by using AR navigation assistance, 4 cadaveric humeri were 

externally fixed with 4 different rotations(10degree, 20degree) and axis angles(15degree,30degree), each specimen is fixed externally and 

measured 3D CT angles and compared these angles to that of AR navigation angles.

Results: 4 cadaveric humeri osteotomy angles with AR assisted software have shown that 10.5 o, 21 o average in rotation angles and 14.5 

o,29.7 o average in axis angles of humerus. Between CT scan measured angles and AR assisted angles, there is no significant differences. 

(P<0.05)

Conclusion: We demonstrated that this AR based angular guidance system is accurate and reproducible for corrective angular, rotational 

osteotomy without radiation risk

Acknowledgment: Level 4 basic research
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Introduction: Computed tomography (CT) provides benefits in accurate diagnosis of femur deformity. However, the potential adverse 

effects of radiation exposure in CT has become a concern. To reduce radiation dose while maintaining the accuracy of diagnosis, 

reconstruction of a three-dimensional (3-D) model from a small number of radiographic images has been studied. The EOS® system has 

been proposed to reconstruct 3D bony shapes from calibrated bi-planar X-ray images as a means to reduce the radiation exposure. The 

camera alignment in EOS® is predetermined; thus, it acquires two orthogonal head-tofeet calibrated radiographic images. However, this 

system requires another apparatus in addition to the conventional radiographic system, and the cost for the device installation is high and 

the space occupied is substantial. Purchasing an EOS® system only for 3D reconstruction may hence not be appropriate in some hospitals 

or countries. We propose a mobile application that reconstructs 3D bony shape of the femur from two un-calibrated radiographic images 

taken from anteriorposterior (AP) and lateral (LAT) views separately. The application can be easily used with existing conventional or digital 

radiographic equipment, and incorporated into existing clinical protocols. Therefore, anyone with a smartphone or tablet can reconstruct 

3D femur shape in their hospitals.

Materials and Methods: CT and radiographic images of 54 patients with cerebral palsy were used to develop a 3-D reconstruction 

technique, and those of another 36 patients with cerebral palsy were used to validate the mobile application. Three clinicians were required 

to take photos of AP and LAT radiographs with a tablet camera and segment the silhouette of the femur. The Graph-cut algorithm was 

used for interactive segmentation and a statistical shape model built from the femurs of 54 patients with cerebral palsy was used for 

modeling shape deformation. Each radiographic image is aligned to match the 3D model’s silhouette and the 3D shape is deformed to 

minimize silhouette matching error iteratively.

Results: Three clinicians each reconstructed the 36 hips (36 patients) with the proposed mobile application and measured the femoral 

anteversion. The ICC between the three clinicians was 0.912. The gold standard value is measured by one clinician from the CT and the 

correlation coefficient with the values measured by the three clinicians was 0.925.

Conclusion: The measurement of femoral anteversion with the proposed mobile application showed excellent concurrent validity and 

reliability in patients with cerebral palsy. The mobile application can be used with conventional radiographs and does not require additional 

apparatus such as EOS®.

Acknowledgment: none

Keywords: 3d reconstruction,femoral anteversion,cerebral palsy  
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Title: Efficacy of Different Ropivacaine Concentrations for Regional Nerve Block in Lower Extremity : A Randomized Controlled trial
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Affiliation:  1. CHUNGNAM NATIONAL UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic } 

Introduction: In orthopedic surgery, regional nerve block for lower extremity operation is on the increase, but there are few studies 

for optimal concentration, dose and volume of injection material. The purpose of this study was to evaluate the efficacy of different 

concentrations of ropivacaine under specific controls in regional nerve block with regard to intraoperative, postoperative analgesic and 

patient’s satisfaction.

Materials and Methods: A total of 339 patients performed lower extremity surgery under ultrasound- guided nerve block(only femoral and 

sciatic nerve) at one institution from March 2016 to Febrary 2017 were randomly assigned to three groups: Group A(0.5% ropivacaine 

40ml (n=108)), Group B(0.6% ropivacaine 30ml (n=118), and Group C(0.75% ropivacaine 30ml (n=113). Intraoperative pain degrees were 

evaluated during the first 10 minutes of the surgical procedure, and postoperative pain degrees were evaluated 6, 12 hours after operation 

using visual analog scale(VAS) score. Also, the patient’s satisfactions(0~10) were investigated 12 hours after operation. To evaluate efficacy 

according to concentration under same dose and under same volume, group A and B was compared with group C respectively. Incidence 

of adverse reactions were also recorded and analyzed.

Results: : The surgical procedure and anesthesia was performed successfully in all patients. There were no significant difference of kinds of 

operation among the groups(p>0.05). Mean intraoperative VAS scores in 3 groups were 2.04, 0.62, and 0.24, and mean postoperative VAS 

scores(6hours / 12hours) in 3 groups were 2.41 / 4.08, 0.26 / 1.24, and 0.38 / 1/53. Compared with group C(0.75%), group A(0.5%) showed 

significantly higher VAS scores(intraoperative : p<0.05, postoperative 6hours : p<0.05, 12hours : p<0.05) under same dose, but group B(0.6%) 

showed no significant difference(intraoperative : p>0.05, postoperative 6hours : p>0.05, 12hours : p>0.05) under same volume. Patient’s 

satisfactory scores in both group A and B were statistically similar to group C(p>0.05, p>0.05). There were no adverse reactions in all groups.

Conclusion: Patient’s satisfaction was similar in all groups, however, intraoperative and postoperative pain degrees were lower at the 

concentration of 0.6% and 0.75% ropivacaine. Accordingly, it is thought that 0.6% ropivacaine as well as 0.75% ropivacaine is safe and 

effective anesthetic with same volume for regional nerve block of lower extremity and appropriate choice would be required.

Acknowledgment: Thanks for co-authors
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Introduction: The average life expectancy and the declining birthrate have accelerated the elderly population around the world with the 

advancement of medical technology. The proportion of people over 60 in the world is expected to be more than double from 10% in 

1999 to 22% in 2050. The bone disease field is steadily increasing as time goes by and the bone graft market is undergoing a change from 

relatively the expensive heterogenous bone to the synthetic bone graft that has no problems such as immune respons. accordingly, The 

growth of biomaterials business is essential and one of the areas that should be interested.

Materials and Methods: The purpose of this study is to improve the ease of use, solving the weakness of reducing the biocompatibility of 

simple synthetic bone with the putty-type bone graft material containing collagens. It was carried out by using the eighteen adult male 

New Zealand white rabbits.(2.8 ~ 3kg). They were randomly divided into three groups : a Group A(N.C) had an osteotomy without a bone 

graft, a group B(P.C) and C(Treat) had an osteotomy with implant of the simple synthetic bone material and a putty containing collagens 

respectively. Finally, we evaluated how well osteotomy sites were recovered histologically with the H&E stain after 1 and 2 months and also 

radiograhically with the μCT (Inveon™, Simens Medical Solutions USA, Inc). after only 2 months

Results: A Group C(Treat), had an osteotomy with a implant of a putty containing collagens, is received the highest score and BMD (Bone 

Mineral Densitometry, mg/cc) in the scoring about a H&E stain and a μCT result. scores and results are following : H&E scores : Group A 

= 5, Group B = 6, Group C = 8. μCT results : [Group A , Bone volume (mm^3) : 104.74, BMD (mg/cc) : 1849.12], [Group C , Bone volume 

(mm^3) : 149.021 , BMD (mg/cc) : 2021.04]. But In a μCT scoring about specimens, Group A(N.C), had an osteotomy without a bone graft, 

received more score than Group B, C. scores are following : Group A = 9, Group B = 7, Group C = 7

Conclusion: There was slightly difference in the histological and radiograhical evaluation between a Group A, C and B. Although a Group 

C received lower score in a μCT scoring about specimen, it implanted a putty has the highest evaluated in a BDM and score about a H&E 

stain. Therefore, a putty containing collagens should be carefully considered as a reasonable bone graft material to improve the ease of 

use, solving the weakness of reducing the biocompatibility of simple synthetic bones

Acknowledgment: Rocha, Lenaldo B., Gilberto Goissis, and Marcos A. Rossi. "Biocompatibility of anionic collagen matrix as scaffold for 

bone healing." Biomaterials 23.2 (2002): 449-456
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Title: Loss of aquaporin 4 by muscle injury or aging leads to rotator cuff muscle atrophy
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Introduction: As a cellular water channel, aquaporin 4 (AQP4) is expressed in fast-twitch myofibers of skeletal muscle plasmalemma, 

and plays important role in neuromuscular system. However, little is known about the relationship between AQP4 and muscle atrophy 

or muscle aging. Considering that muscle atrophy is induced by muscle injury or aging, we examined the expression of AQP4 in skeletal 

muscle using rotator cuff tear (RCT) mouse model and aged mice.

Materials and Methods: Using RCT model in mice, we analyzed AQP4 mRNA and protein expressions from the different stage of injured 

muscles. 9 weeks-old mice were subjected to surgical creation of RCT in the supraspinatus muscle of left arm. 1, 2, 4 weeks (n=10/week) 

after RCT, mRNA and protein were isolated from each injured and control muscle (the supraspinatus of right arm). AQP1, AQP3 and AQP4 

gene expressions were verified by quantitative real time PCR (qRT-PCR). Protein expression for each AQP was examined by Western blot 

analysis in different injury stage using anti AQP1, AQP3 and AQP4 antibody. The same genetic and protein analyses were also performed 

using different aged (2, 6 and 20 months) mouse skeletal muscles such as deltoid, supraspinatus, soleus and thigh muscles. Using mouse 

myoblastic C2C12 cells, putative upstream signals for AQP4 regulation were examined.

Results: From the acute muscle injury stage (1 week of RCT), AQP4 mRNA expression was remarkably reduced in the injured muscle 

comparing with control muscle. However, AQP1 or AQP3 expression was not changed significantly. Western blot analysis also revealed 

similar protein expression pattern showing loss of AQP4 in the injured muscle. Interestingly, AQP4 expression was also significantly reduced 

with aging in all different types of mouse muscles. In C2C12 cells, we had identified putative AQP4 regulating signal molecules which lead 

to loss of AQP4 in injured or aged muscle causing muscle atrophy due to imbalance of water homeostasis.

Conclusion: This result revealed that muscle injury or aging lead to loss of AQP4, a major form of water channel in skeletal muscle. 

Considering that muscle atrophy is defined as a decrease in muscle mass, and that imbalance of water homeostasis lead to disturbance 

of pH balance or electrolyte levels and change in myofibers architecture, loss of AQP4 can be a potent cause of injury- or aging-induced 

rotator cuff muscle atrophy. Furthermore, regulation of AQP4 can improve the physiological function in injured or aged rotator cuff 

muscle.

Acknowledgment: This study was supported by National Research Foundation of Korea.
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(Chonnam National University, Gwangju) } 

Introduction: Staphylococcus aureus is a representative of gram-positive bacteria that causes skin infection, respiratory diseases, and 

burned tissue infections. The aim of this study was to evaluate the sterilizing efficiency of an atmospheric-pressure plasma jet (APPJ) on S. 

aureus adhered on a titanium surface.

Materials and Methods: During the APPJ sterilization, the plasma gases used were Ar, Ar+N2, and Ar+O2.

Results: With increasing APPJ treatment time, the viability of S. aureus decreased. The addition of O2 gas to Ar gas resulted in a higher 

sterilizing efficiency than the addition of other groups. Plasma exposure induced bacterial oxidative stress, and it was confirmed that the 

cell membrane was seriously damaged by the production of reactive oxygen species.

Conclusion: Our finding suggests that the APPJ is an effective tool for clinical antimicrobial therapy.

Acknowledgment: None
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Title : Examination of range of motion after total knee arthroplasty and component installation angle in patients with good preoperative 

range of motion

Presenter : Suguru Koyama

Affiliation: SHINSHU UNIVERSITY, JAPAN

Purpose : In the Total knee arthroplasty (TKA), acquisition of the postoperative range of motion is important to improve patient 

satisfaction after surgery. Various factors such as patient character, component installation angle, surgical technique, rehabilitation are 

mentioned as factors affecting the postoperative range of motion. But among them, strong correlation with the preoperative range of 

motion was reported. The purpose of this study is to investigate the component installation angle that affects the postoperative range of 

motion of TKA by patients characters with a good preoperative range of motion.

Materials and Methods : This study included 34 knees (31 patients) with preoperative flexion angle ≧120°, who underwent TKA in our 

hospital from June 2013 to September 2015. There were 7 males, and 27 femals, the mean age at the operation was 71.3 years old. The 

diagnosis was osteoarthritis: 31 cases, rheumatoid arthritis: 2 cases, and necrosis: 1 cases. In all surgery, Fine Total Knee System (TEIJIN 

NAKASHIMA MEDICAL, all CR type) was used, and the components were fixed with cement. Operation was performed by midvastus 

approach, and measured resection technique. The rotational index of the femoral component was based on SEA (surgical epicondylar 

axis), and the rotational index of the tibial component was based on Akagi line. The range of motion was measured on X-ray, and CT scan 

was performed in all cases before and after surgery. The installation angle of each component was measured by Lexi ZedView. Patients 

was divided to two groups. Group A: postoperative flexion angle ≧ preoperative flexion angle, and Group B: postoperative flexion angle 

< preoperative flexion angle. Statistical analysis was performed on each group with the parameters of the femoral and tibial component 

installation angle. 

Results and Discussion : The tilt angle of the tibial component was -1.0±1.4°in group A, and that was 2.2±0.7°in group B (P=0.03). There 

was significant correlation between posterior tilt angle of the tibial component and postoperative flexion angle (P=0.04). There was no 

significant correlation between another component installation angle and postoperative flexion angle. We thought that roll back system by 

PCL, and avoiding impingement between femur posterior and insert, led to the good postoperative flexion angle.

 Travelling Fellow  

Title : Screw perforation rates in 359 consecutive patients receiving computer-guided pedicle screw insertion along the cervical to lumbar 

spine

Presenter : Masashi Uehara

Affiliation: SHINSHU UNIVERSITY, JAPAN

Introduction: Pedicle screw (PS) fixation is advantageous for various pathologies of the spine because of its stability. However, PS insertion 

has been criticized for its risk of serious injury to neurovascular structures. Although computed tomography (CT)-based navigation has 

been developed to avoid such complications, perforation remains an issue, even with the aid of additional guidance. The purpose of this 

study is to clarify screw perforation rate and direction by vertebral level in 359 consecutive patients treated using CT-based PS insertion 

and present important considerations for more accurate screw placement.

Methods : The medical records of 359 consecutive patients who underwent PS insertion involving C2-L5 using a CT-based navigation 

system between September 1997 and June 2015 were reviewed. The cohort included 147 male and 212 female subjects of an age of 43.0 

± 26.9 (mean ± SD) years. Postoperative CT images were analyzed to evaluate the accuracy of screw placement. We investigated both rate 

and direction of screw perforation according to vertebral level. We considered a perforation of greater than 4 mm was perforation. 

Results: Of the 3413 PS that were inserted, 3.0% (104/3413) were judged as Grade 3 (more than 4mm) perforations. The rate of these 

perforations was 5.0% for C2, 7.8% for C3-5, 3.9% for C6-7, 3.4% for T1-4, 3.5% for T5-8, 1.4% for T9-12, and 1.7% for L1-5. We 

also analyzed the odds ratio (OR) for screw perforation in vertebrae accounting for the effects of age and disease. Multivariate analysis 

identified that PS insertions at C3-5 (OR 4.9, 95% CI 2.2-10.9; p<0.001) was significantly associated with Grade 3 screw perforation as 

compared with that of L1-5. No clinically significant complications, such as vertebral artery, aorta, spinal cord, or nerve root injury, were 

caused by the perforations.

Conclusions : Even with CT-based navigation, careful insertion of PS is needed in the middle cervical spine because of a significantly higher 

perforation rate as compared with the lumbar region. 
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Title : Prevalence and predictors of pressure injuries from spine surgery in the prone position – Do body morphological changes during 

deformity correction increase the risks?

Presenter : Lin Shuxun

Affiliation: NATIONAL UNIVERSITY HAELTH SYSTEM, SINGAPORE

Introduction: Patient positioning in surgery is crucial to prevent injury from prolonged pressure on soft tissues, while maintaining optimal 

operative conditions. The prone position increases the risk of integumentary pressure injuries as it requires patients to lie on their ventral surface. 

Patients who undergo long surgeries in the prone position, who are obese, who have poor skin condition are anecdotally vulnerable to this 

complication. Other more sinister complications such as blindness and neuropathy are also common. Correct prone positioning is especially 

critical in deformity surgery as the procedures are often associated with longer operative time and more blood loss. Hypovolemia from extensive 

blood loss leads to decreased tissue perfusion, predisposing to pressure injuries. We hypothesize that in deformity surgery, the risk is further 

compounded by intraoperative changes to the overall spine morphology which may lead to unanticipated pressure injuries occurring secondary 

to skin traction or bony prominences shifting from their original padded positions. Given that pressure injuries increase postoperative morbidity, 

length of stay and healthcare costs, the primary objective of this study was to analyse the prevalence and predictors of pressure injuries from 

spine surgeries performed in the prone position. The secondary objective was to identify changes in intraoperative spinal morphology during 

deformity correction, by measuring truncal shifts and correlating them with the development of pressure injuries. These findings would provide 

insight into this unexplored problem, and encourage efforts to optimize positioning in spine surgery.

Materials and Methods: Cases of pressure injuries following spine surgery in the prone position were reviewed to ascertain prevalence and 

determine risk factors. Data including patient factors (age, gender, height, weight, BMI, ASA grade, comorbidities, Braden scale, neurological 

status, spinal pathology) and surgical factors (approach, procedure type, number of screws, operated levels, operative time) was collected. 

Independent risk factors were identified via multivariate analysis. A subsequent prospective analysis of all patients undergoing spinal deformity 

correction was conducted by performing intraoperative measurements of body morphological changes and shifts in truncal positions. Statistical 

correlation was performed to determine if positional shifts cause pressure injuries.

Results: The prevalence of pressure injuries was 23.0% . Previous skin problems (p=0.034), myelopathy (p=0.013), operative time >300mins 

(p=0.005) and >4 operated levels (p=0.006) were independent predictors of pressure injuries. Being a spinal deformity patient was also an 

independent risk factor for developing pressure injuries (OR 3.31, p=0.010). Significant changes in body measurements during deformity 

correction were predictive of pressure injuries.

Conclusion: Pressure injuries are prevalent in patients undergoing spine surgery while prone. Future studies should investigate strategies to 

prevent this complication based on the multiple risk factors identified in this study. Patients undergoing spinal deformity correction surgery are 

particularly at risk due to intraoperative body morphological changes. Improved padding methods should be trialed in future studies.

Acknowledgment: nil
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 Travelling Fellow  

Title : Chinese-version of the Rotator Cuff Quality of Life questionnaire: Cross-cultural Adaptation and Validation in Rotator Cuff-impaired 

Patients in Hong Kong

Presenter : Jackie Chau

Affiliation: KWONG WAH Hospital, HONG KONG

Purpose: To adapt the Rotator Cuff Quality of Life (RC-QOL) questionnaire into Traditional Chinese (Chi-RC-QOL) and to evaluate the validity and 

reliability in patients suffering from rotator cuff pathologies in Hong Kong.

Methods: The Chi-RC-QOL was constructed using the forward-translation followed by backward translation method. 30 consecutive patients 

with clinically and radiologically confirmed rotator cuff pathology were recruited. Descriptive statistics were followed by validity assessment using 

comparison with the Constant Shoulder (CS) Score, University of California Los Angeles (UCLA) Shoulder Rating Scale and The Western Ontario 

Rotator Cuff (WORC) Score. Parametric data was tested using Pearson’s correlation co-efficient for the total scores. Reliability was assessed using 

test-retest interval of 30 minutes. The Cronbach’s alpha and intra-class correlation coefficient (ICC) were calculated.

Results: There were no major difficulties or problem encountered during forward-backward translation of Chi-RC-QOL.  Internal consistency 

scores were high for all parts of the Chi-RC-QOL with Cronbach’s alpha ranging between 0.89 and 0.98.  Reliability of the Chi-RC-QOL were good 

with ICC ranging between 0.82-0.92 for all parts of the questionnaire.  Pearson’s correlations between the Chi-RC-QOL and the CS Score (r=0.54), 

UCLA Shoulder Rating Scale (r=0.44) and The WORC score (r=0.76) demonstrated good correlation between the tools. 

Conclusions: The current study adapted the RC-QOL to Traditional Chinese version for local patients in Hong Kong. Analysis confirmed the validity 

and reliability of the Chi-RC-QOL questionnaire.
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Title : Minimally Invasive Percutaneous Plate Osteosynthesis: A Reliable Technique in the Treatment of Distal Tibia Fractures

Presenter : Rishi Bisht

Affiliation : NATIONAL ACADEMY OF MEDICAL SCIENCES, NEPAL

Introduction : Fractures of distal tibia pose a challenge due to limited soft tissue and poor vascularity. Treatment of these injuries using 

minimally invasive percutaneous plate osteosynthesis (MIPPO) technique minimizes soft tissue injury and maintains the vascular integrity 

of the fracture fragments preserving the biological environment. The objective of the study was to assess the clinical results of MIPPO for 

distal tibia fractures.

Methods : This study was carried out over 18 months in a sample size of 30 patients at Bir hospital, Patan hospital and Shree Birendra 

hospital. All patients with skeletal maturity who had sustained distal tibia fractures including Gustillo Anderson I and II were included in the 

study. Data was entered and analyzed by SPSS version 16. 

Results : The mean time for bone union and full weight bearing was 14.7 weeks. There were 2 cases of ankle stiffness, 1 case of superficial 

skin infection and 1 case of hardware pain in the post-operative period. All patients attained functional ankle range of motion by 14th 

post-operative week and by 26th week mean ankle dorsiflexion was 18.63 degrees and plantar flexion was 35.4 degrees. Tenny Weiss 

score in the final follow up had 3 patients with excellent, 14 with good results, and 13 with fair results. 

Conclusion : Minimally invasive plate osteosynthesis offers a reliable and reproducible technique in the treatment distal tibia fractures with 

intra-articular or periarticular fracture extensions. This technique avoids significant complications and is associated with good functional 

outcome regarding the ankle range of motion.

Keywords : MIPPO; Distal Tibia; Biological
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Title : Complicated Tibial Plateau Fractures In Young Patients: Functional Outcome With Dual Plating Via 2 IncisionTechnique

Presenter : Abdul Qadir

Affiliation : D.U.H.S KARACHI, PAKISTAN

Objective : Motorbike accidents contribute one of the most important factors of tibial plateau fracture among young populations in 

Karachi Pakistan.Most surgeons feel challenging to treatment complicated bicondylar fractures of the tibial plateau. This prospective study 

was designed to evaluate the functional outcomes of dual plating via a 2¬incisions technique for the fixation of complicated bicondylar 

tibial plateau fractures in young patients in Karachi pakistan.

Method : This prospective study include 94 cases of Type V and VI tibial plateau fractures of young patients age range from 15-45 years, 

operated between January 2014 and Dec 2016 conducted in two public sector hospital of Karachi Pakistan (Jinnah Post Graduate Medical 

Center, Civil Hospital Karachi). Exclusion criteria include patients with multiple fracture on same side or same bone, age more than 45 

years, open contaminated fracture, open fracture and patients with head injuries. All cases were operated either by lateral locking plate 

fixation by anterolateral approach or dual plating through double incisions. These all cases were followed for a minimum of 24 months 

radiologically and clinically. The statistical analysis was performed using software SPSS 20.0 to analyze the data.

Results : A total of 94 patients (45 Single Plating and 49 Dual Plating) were operated during the study period of two years. However, 4 

patients (4 Single Plating and 0 Dual Plating) were lost during follow up who could not be tracked. Both groups were somewhat similar 

in relation to the age, mechanism of injury, fracture pattern and soft tissue injury. Peroperatively, there was a significant increase in 

surgical time with the Dual Plating group; however, the mean time of reduction between the two groups was not significant. Decision 

to put bone graft was at the choice of the operating surgeon and was an intraoperative decision with 74 (78.7%) patients receiving 

bone graft. Postoperatively,there was no immediate difference in between the groups considering the malalignment and reduction. 

It took approximately 4 to 5 months for the fractures to get united. There was no malunion, nonunion or implant failure seen among 

those patients. There were 10 cases with superficial infection in wounds of Dual Plating group which were treated with culture sensitive 

Antibiotics for average two weeks, healed subsequently. There were 3 patients found having incidence of deep infection in a double 

plating group, where in 2 patients were positive with Staphylococcus aureus and 1 patient with E-coli was isolated. Extensive wound 

irrigation and lavage with antibiotic cement beads was given. Repeated irrigation and lavage was done again after 2 weeks with removal 

of beads followed by prolonged course of antibiotic therapy for 6 weeks after which the infection resolved.A total of 38 (77%) patients in 

a double plating group regained full flexion (135°) and full extension (0°) with a good alignment and no pain and instability as compaired 

to single plating group, seen in 30 (66%) patients at follow-up.

Conclusion : Dual plating by two incision method resulted in better functional outcome regarding limb alignment and range of movements 

at knee joint with an acceptable soft tissue complication rate in young patients.

Key Words: Complicated Tibial plateau fracture, young patients, double incision, dual plating
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 Travelling Fellow  

Title: Comparison of the Outcome Between Conventional Open Technique and Minimally Invasive Technique Using Dynamic Hip Screw 

Fixation for Inter-Trochanteric Fracture of Femur

Presenter: Rajiv Maharjan

Affiliation: BP KOIRALA INSTITUTE OF HEALTH SCIENCES, NEPAL

Purpose:Rigid fixation and early mobilization using standard dynamic hip screw (DHS) should be considered as the standard treatment for 

intertrochanteric fractures. The potential drawbacks of conventional technique of DHS are large skin incision with considerable soft-tissue 

dissection, blood loss, pain and delayed rehabilitation. Minimally invasive surgery (MIS) has the theoretical advantages of decreased blood 

loss, better cosmetic results, less pain and faster rehabilitation. We conducted this randomized trial to compare the safety profile and 

functional outcome of a mini-incision technique versus conventional open technique for fixation of intertrochanteric fractures using a DHS 

device.

Methods:60 patients (skeletally mature) with closed traumatic isolated intertrochanteric femur fractures (AO/OTA 31-A1, A2) which had 

acceptable reduction before fixation by closed manipulation under image intensifier were randomized into conventional DHS group (n=30, 

fixed by conventional open technique) or minimal invasive DHS group (n=30, fixed by minimal incision technique) using same standard 

dynamic hip screw (DHS) device, approach with similar type and regime of standard prophylactic antibiotics. Patients with previous 

ipsilateral hip fracture or surgery, congenitally deformed or abnormally bowed femur were excluded. Ethical approval was obtained from 

Institutional Review Committee (IRC).Peri-operative parameters were noted as per pro-forma and similar protocol of physiotherapy was 

started for each patient. The patients were assessed at immediate post-operative period then at 2, 6, 12, 24 and 52 weeks post operative 

period.

Results:Mean age, gender distribution, mode of injury, fracture classification, side involved and injury-surgery interval were symmetrically 

distributed among the two groups (p>0.05) and hence randomization was successful. The duration of surgery, blood loss/transfusion 

requirement and post-operative pain (VAS score), surgical site infection were lesser for minimal incision group (p>0.05). The hospital stay, 

ambulatory status and time to union were comparable for both the groups. At the final follow up, complications like loss of reduction, 

malunion and implant failure were not significantly different among the groups (p>0.05). The functional status was assessed by modified 

Harris Hip score and the average score was greater for mini DHS group but not significant (p>0.05).

Conclusion:Min-incision DHS fixation for inter-trochanteric femur fracture has advantages like shorter duration of surgery, less blood 

loss and less post-operative pain in comparison to conventional open technique but the long term functional outcome is not significantly 

different from conventional open technique.  

 Travelling Fellow  

Title: Pedicle screw fixation, reduction and stabilization for thoraco-lumbar fractures: A comparison of minimally invasive and open 

techniques"

Presenter : Yu Chao Lee

Affiliation: SOUTH AUSTRALIA HOSPITAL HEALTH NETWORK, AUSTRALIA

Introduction: Posterior short segment reduction and fixation with Schanz Pin without fusion is a known technique for treatment of 

thoracolumbar fractures and has been utilized for over two decades at our institution. Minimally invasive surgery (MIS) using percutaneous 

instrumentation provides a theoretical advantage of less soft tissue dissection but there are potential concerns about fracture reduction 

and maintenance of alignment. 

Methods: A prospective, ethics-approved database (SpineTango) at a tertiary referral centre was retrospectively reviewed for results of 

surgery on fractures of the thoracolumbar spine. These were then divided into two cohorts: MIS stabilisation and fixation or standard open 

surgery. 

Results: We identified 26 patients who presented with thoracolumbar fracture without neurology since 2012. 16 patients had open 

surgery with Schanz pin fixation.  10 patients underwent MIS fixation with a combined monoaxial and polyaxial screw technique. The L1 

level fracture was most prevalent with mean TLICS score of 4. Theatre time was 35 minutes longer on average in the open group. Blood 

loss averaged 100mls in the MIS group compared to 650mls in the open. The MIS group achieved an average intraoperative correction 

of 22 degrees with a loss of correction at followup (averaged 9months) of 3 degrees. In the open group, an average of 10 degrees 

intraoperative correction was achieved with a loss of correction at followup (averaged 11months) of 12degrees.  Radiation exposure dose 

was higher in the MIS group. There were no cases of non-union, significant implant malposition or failure in either group.

Conclusion: MIS posterior fixation, reduction and stabilization with a combined monoaxial/polyaxial screw construct is safe and effective 

for thoraco-lumbar fractures. In the short to medium term it offers at least equivalent results to open methods. 
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 Travelling Fellow  

Title : Radiographic canal fill ratio of cementless taper stems in the Dorr type A femur: A comparative study of two different stem designs

Presenter : Sura Narissirikul

Affiliation: CHULALONGKORN HOPITAL, THAILAND

Background: The cementless taper stems (CTS) have become popular due to their excellent clinical results. However, since there are many 

design varieties, it is unclear whether the clinical outcomes of all CTS are equal. One important aspect of CTS is canal fill ratio, with goals of 

achieving initial stability and successful stem osteointegration. The aim of this study was to compare relationships between canal fill ratio 

and clinical and radiographic outcomes between two different stem designs.

Methods: We retrospectively reviewed 98 total hip arthroplasty (THA) patients with Dorr type A femur implanted with two CTS: Zimmer 

M/L taper (ML group) and Corail, DePuy (CO group). Canal fill ratio at level of lesser trochanter (LT) and 2 cm below LT (2LT) with those 

stems were measured at 3 months postop. Radiographic evaluation for osteointegration were evaluated at 2 years.

Result: The Harris hip score and incidence of thigh pain were not significantly different  between both groups at 3-month and 2-year 

follow-up. The canal fill ratios at LT were similar but were significantly higher at 2LT in ML group than CO group (82.39±7.27% vs. 75.84±

6.81%, p=0.006). Unsuccessful osteointegration was observed in 7.1% (7/98: 3 in ML group and 4 in CO group). The canal fill ratios at LT 

in these patients were significantly lower than those with successful osteointegration (75.85±7.90% vs. 81.65±6.19%, p=0.02). 

Conclusion: This study demonstrated relationship between canal fill ratio at LT and radiographic osteointegration of CTS. Preoperative 

templating to achieve maximum canal fill ratio at LT is crucial for CTS implantation.

Keywords: cementless, hip arthroplasty, taper stem, M/L taper, Corail

 Travelling Fellow  

Title : A modified minimally invasive technique for intra-articular displaced calcaneal fractures fixed by

transverse and axial screws

Presenter : Kapil Mani K.C

Affiliation: CIVIL SERVICE HOSPITAL, NEPAL

Introduction: The management of displaced, intra-articular calcaneal fracture represents a surgical challenge to even an experienced 

orthopedic surgeon. Plate osteosynthesis using an extended lateral approach is complicated by soft tissue problems while those treated 

by closed reduction and percutaneous pinning cannot address all the intra-articular fragments sufficiently. The objective of our study is 

to evaluate restoration of subtalar joint and long term functional outcomes in intra-articular calcaneal fractures treated with transverse 

subcondral screws through a small incision on lateral aspect of calcaneus and percutaneously placed axial screws through the calcaneal 

tuberosity. 

Materials and Methods: Forty-five intra-articular calcaneal fractures were treated with this minimally invasive technique. A pre-operative 

CT scan was taken for all cases to classify the fracture patterns. Calcaneal height, width, length, Bohler’s angle and Gissane angle were 

measured preoperatively and last follow-up visit. Antero-posterior and lateral radiographs of the ankle and axial views of the heel 

were obtained post-operatively at 6 week and 12 week, 6 month, one year and at the latest follow-up (at least one year) after surgery. 

Functional outcomes were assessed on the basis of AOFAS ankle/hind foot score. 

Results: The Average age of patients in our study was 30.4±7.89 years (range 18- 58 years). Sixty percent of patients were male and 40% 

were female. Time to unite the fracture was 11.06±1.82 weeks (range 8-16 weeks). Preoperative calcaneal length, height, width, Bohler’s 

angle and Gissane angle were improved from 68.62±2.64 mm to72.44±2.63 mm, 39.28±2.72 mm to 32.37±2.65 mm, 47.04±2.56 mm to 

49.55±2.45 mm, 12.66±2.86˚ to 26.93±2.57 ,̊ 123.91±3.13˚ to 96.06±3.92˚ respectively after surgery with P value <0.001. There were 21 

(46.7%) excellent, 17 (37.8%) good, 4 (8.8%) fair and 3 (6.7%) poor outcomes based on AOFAS ankle/hindfoot scores. All fractures were 

united without major complications. 

Conclusion: Minimally invasive technique through a small incision on lateral aspect of calcaneus gives a moderately good exposure 

for anatomical restoration of Sander’s type II and III calcaneal fractures fixed with both transverse and axial screws under fluoroscopic 

guidance. Even though learning curve is steep this technique is one of the standard technique for treatment of calcaneal fractures requiring 

surgical intervention because of minimal soft tissue complications, very low infection rate and excellent long term functional outcomes..

Key Words: Axial and transverse screws; Calcaneal fracture; Minimally invasive technique; soft tissue complications; Wound healing.
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 Travelling Fellow  

Title : Reverse Dorsolateral Proximal Phalangeal Island Flap: A Modified Technique for Reconstruction of Finger Defect

Presenter : Qingzhong Chen

Affiliation: AFFILIATED HOSPITAL OF NANTONG UNIVERSITY

Introduction: We report our experience with the reconstruction of fingertip defects using a reverse, dorsal, homodigital flap based off 

of the dorsal branches of the proper digital artery at the level of the middle phalanx. At present, few articles have reported this flap. This 

retrospective study was designed to evaluate this flap.

Materials and Methods: January of 2014 to September of 2015, 25 fingers in 20 patients with distal fingertip and pulp injuries were 

treated with this technique. At final follow-up, flap sensibility was assessed by Semmes–Weinstein (SW) monofilament, static two-point 

discrimination (S-2PD) tests. Patient satisfaction, active range-of-motion of the joints, patient complications, and cold intolerance severity 

score questionnaire were sequentially evaluated.

Results: In this series all flaps survived. The mean size of the flap was1.7 ×3.0cm2. No complications were reported and no further flap 

debulking was required. At the mean follow-up time of 11 months (range, 6–18 months) the mean static two-point discrimination was 9.4 

mm (range, 8–12 mm)in the flap. The range of active motion of the proximal and distal interphalangeal joints of the donor fingers were 96 

and 83 degrees, respectively. 

Conclusion: We conclude that this technique is a reliable, simple, and reproducible method for reconstruction of soft tissue defects of the 

fingertip.

Acknowledgment: None

Keywords: 

 Travelling Fellow  

Title : A Method of Bone Grafting in the Hand and Upper Extremity Surgery

Presenter : Alexander Zolotov

Affiliation: FAR EASTERN FEDERAL UNIVERSITY, RUSSIA

Bone grafting is a common surgical procedure for the treatment of bone defects and deformities. Sponges-cortical bone graft can be used 

as “onlay”, “inlay” or “peg” (Crenshaw, 1987). Bone graft size and shape should be equal to size and shape of the bone defect for stability 

and contact with bone fragments.  Very often bone defects have complex geometric shapes such as a nonsymmetrical cylinder, cone or 

cube. Therefore it is quite difficult to prepare the bone graft equal to the exact shape and size of the defect.  To optimize this stage of the 

operation, Toh (2007) offered to use of an individual template of the bone defect made from silicon block. This “trial spacer” helped to 

prepare the optimal bone graft as a copy of the bone defect for the treatment of the scaphoid nonunion.  In our practice we prepare the 

individual template from sterile aluminum foil. Aluminum foil is cheaper and more affordable in comparison with silicone block. Template 

fabrication from aluminum foil is simple and convenient and this process requires little time. 

Technique: After exposing the place of malunion (nonunion), correction of the deformity and bone fragments fixation the surgeon 

measures the size and shape of the bone defect. The surgeon then prepares the template according to the size and form of the bone 

defect.  The template is formed from sterile aluminum foil. The surgeon manipulates the piece of foil as a piece of plasticine and molds the 

template. The foil template is fitted to the defect to achieve close contact with the bone. The ready-made template is removed from the 

wound with forceps.  The surgeon then uses the template to draw the scheme of the future bone graft on the donor site with a surgical 

marker.   The bone graft is taken equal to or little bit larger than the template. The bone graft is then compared with the template and 

molded with bone forceps if necessary. The prepared graft is then inserted tightly into the bone defect.

This proposed method for bone grafting has important advantages. Material (aluminum foil) is available and cheap and foil sterilization is 

easy. The template fabrication process takes less than one minute. The template can be made smaller (with scissors) or larger (add to the 

piece of foil) if needed. Once prepared, the template is durable and keeps its shape.  

The proposed method was applied successfully in the treatment of 45 patients aged from 14 to 53 years old with defects and/or 

deformities of the bones and joints of the upper extremity: fingers (5), metacarpal (4), wrist (23), forearm (11), distal humerus (1), glenoid 

(1). Using the template made preparation of the bone graft much easier. 

Conclusion: The method of the bone grafting with the aid of an individual foil template helps the surgeon perform the planned surgical 

procedure correctly.  
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 Travelling Fellow  

Title : Treatment of avascular necrosis of femoral head with vascularized iliac crest graft.

Presenter : PT Chan

Affiliation: TUEN MUN HOSPITAL, Hong Kong

From 1995 to 2016, we had performed vascularized iliac bone graft in 38 hips of 28 patients. In 23 patients, the causes are nontraumatic. 

In five patients, the procedure well done for nonunion and avascular necrosis of femoral head. In all five post-traumatic cases, the fracture 

healed and the avascular necrosis resolved by vascularized iliac crest graft. For the nontraumatic patients, 7 hips were converted to total 

hip replacement in average of four years because of the unsatisfactory result (21%). 12 patients of the non-traumatic group had follow up 

for more than 8 years and the good to excellent results were obtained in 5 patients (41%), fair result in 3 patients (25%). Our technique 

was modified recently with videoscopic assisted debridement of the necrotic bone. Clinical improvement of this techniques need longer 

follow up to review. In conclusion, vascularised iliac crest graft is still one of the good method to preserved the avascular necrosis of the 

femoral head. It is also a reliable method to treat nonunion of the femoral neck.

 Travelling Fellow  

Title : Length changes in scapholunate interosseous ligament with resisted radial and ulnar inclination

Presenter : Jun Tan

Affiliation: AFFILIATED HOSPITAL OF NANTONG UNIVERSITY

Introduction: To investigate the changes in the length of the scapholunate interosseous ligament (SLIL) when the wrist is resisting 

horizontal lateral load and the forearm is in full pronation in vivo.

Materials and Methods: We obtained computed tomography scans of the wrists of six volunteers in three situations: 0° position (0° 

extension and 0° ulnar inclination) and forearm full pronation without force. The other two scans were performed in the same position but 

with resisted ulnar and radial inclination. Nine zones of three subregions of the SLIL were measured and analyzed with computer modeling.

Results: Changes in length of the palmar SLIL with resisted ulnar inclination were significantly greater than those without an applied 

lateral load. In contrast, the changes in length of the dorsal SLIL with resisted radial inclination were statistically greater than those in the 

0° position without loading. However, no significant difference in the changes in length of the proximal SLIL were found in any of three 

situations, except the dorsal zone with resisted radial inclination.

Conclusion: Application of lateral load has an effect on the separation of the palmar and dorsal insertions of the SLIL. The palmar 

subregion of SLIL was more highly strained with wrist resisted ulnar inclination. Conversely, the dorsal subregion of SLIL was under much 

greater tension with wrist resisted radial inclination.

Acknowledgment: None

Keywords:
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 Travelling Fellow  

Title : MR imaging of myxoid liposarcoma

Presenter : Akira Takazawa

Affiliation: SHINSHU UNIVERSITY, JAPAN

Purpose: We examined MR image features of myxoid liposarcoma, which has a poor prognosis in cases with a high proportion of round 

cells.

Materials and methods: Of the 38 patients who were treated at our institution from 1995 to 2017, 31 were selected for an evaluation of 

pathologic findings and MR images. We evaluated their equivalent axial sections.

Result: The mean age of the patients was 52.4 years (31–85 years). Three patients had tumors located in their arms, 25 in their lower 

limbs, and three in their trunk. The mean diameter of tumors was 11.2 cm (4.4–28.2 cm). MR images revealed, a low signal in T1- weighted 

images in 87% of the patients, a high signal in T2-weighted images in 100%, and a high signal in STIR images in 88%. Contrast-enhanced 

MR imaging was performed in 26 patients, and, their enhancement patterns were classified into three types: diffuse, nodular, and weak 

enhanced. The diffuse type was present in 13 (50%) patients, nodular type in 12 (46%), and weak enhanced type in one (4%). Seven 

patients, were positive for a round cell component (≥5%), two (29%) presented with the diffuse type, and five (71%) with the nodular 

type. Of the remaining 19 patients who were negative for a round cell component, 11 (58%) presented with the diffuse type, seven (37%) 

with the nodular type, and one (5%) with the weak enhanced type. Most round cell components exhibited a relatively clear border and 

approximately corresponded to enhanced area in MR images. The 5- years survival rate was 33.3% in patients positive for a round cell 

component and 75.0% in those negative for a round cell component. 

Conclusion: Round cell components in myxoid liposarcoma approximately corresponded to enhanced area in MR images. It may be useful 

to select the biopsy area and determine the operative procedure.

 Travelling Fellow  

Title:  Curved Skin Incision for Ulnar Nerve Transposition in Cubital Tunnel Syndrome: Cadaveric and Clinical Study to Avoid Injury of Medial 

Cutaneous Nerve 

Authors: Yucheng SUN1 , Soonwook KWON2 , Bin ZHU3 , Maria Florencia DESLIVIA4 , Hyun Joo LEE5 , Jun TAN6 , Im Joo RHYU7 , In Ho 

JEON1  

Presenter: Yucheng SUN Corresponding Author: In Ho JEON  Field: Shoulder and Elbow

Affiliation: 1. ASAN MEDICAL CENTER { Orthopaedic } , 2. CATHOLIC UNIVERSITY OF DAEGU { Others (Department of Anatomy) } , 

3. NINGBO NO.6 HOSPITAL { Others (Department of Hand Surgery) } , 4. ST. CAROLUS HOSPITAL, { Orthopaedic } , 5. KYUNGPOOK 

NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } , 6. AFFILIATED HOSPITAL OF NANTONG UNIVERSITY { Others (Department of Hand 

Surgery) } , 7. KOREA UNIVERSITY COLLEGE OF MEDICINE { Others (Department of Anatomy) }  

Introduction: Medial skin incision is obligatory for ulnar nerve transposition in cubital tunnel syndrome. However, inadvertent surgical 

damage to the terminal branches of both the medial antebrachial cutaneous nerve (MACN) and the medial brachial cutaneous nerve 

(MBCN) has been a concern in the current surgical approach. We propose a curved skin incision to avoid it.

Materials and Methods: A conventional and a new skin incision were compared in ten fresh frozen cadaveric upper extremities. New skin 

incision is more anterior than classic approach and includes antegrade dissection of the cutaneous branches. The numbers and locations of 

the MACN and MBCN terminal branches were investigated; also, the location of the posterior branch of the MACN. The clinical outcome 

was analyzed in 21 clinical cases.

Results: The average number of the MACN posterior terminal branches was 2.6±1.6 and 4.4±2.4 branches in the cadaveric specimens and 

clinical cases, respectively. The average number of the MBCN terminal branches was 2.1±0.87 branches. The MACN posterior terminal 

branches were located at an average of 19 mm proximal and 45 mm distal from the medial epicondyle. In clinical cases, we could preserve 

all the MBCN terminal branches and posterior terminal branches of MACN using the indexed skin incision. None of the patients complained 

of neurologic disturbance after surgery.

Conclusion: Our new medial skin incision technique with antegrade subcutaneous dissection exposed all the terminal branches of MACN 

and thus, could reduce the risk of inadvertent injury.  The medial epicondyle and basilic vein are reliable anatomical landmarks to identify 

the posterior branch of the MACN.

Acknowledgment: None

Keywords:
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 Travelling Fellow  

Title : A new aiming guide can create the tibial tunnel at favorable position in transtibial pullout repair for the medial meniscus posterior 

root tear

Presenter : Takayuki Furumatsu

Affiliation: OKAYAMA UNIVERSITY, JAPAN

An anatomic placement of the medial meniscus posterior root (MMPR) attachment is considered to be critical in transtibial pullout repair 

of the MMPR tear. However, tibial tunnel creation at the anatomic attachment of the MMPR is technically difficult using a conventional 

aiming device. The aim of this study was to compare two aiming guides. We hypothesized that a newly-developed guide creates the tibial 

tunnel at an adequate position rather than a conventional device.

Twenty-six patients underwent transtibial pullout repairs using the Multi-use guide or the PRT guide that had a narrow twisting/curving 

shape. The MMPR anatomic center and tibial tunnel center were evaluated using the percentage-based posterolateral location on three-

dimensional computed tomography images of the tibial surface (Tsukadas measurement method). Percentage distance between anatomic 

center and tunnel center was calculated.

Anatomic center of the MMPR footprint located at a position of 78.5% posterior and 39.4% lateral. Both tunnels were anteromedial but 

tibial tunnel center located at a more favorable position in the PRT group. Percentage distance was significantly smaller in the PRT guide 

group (8.7%) than in the Multi-use guide group (13.1 %).

The PRT guide may have great advantage to achieve at a more anatomic location in MMPR pullout repair.

 

 Travelling Fellow  

Title: Malnutrition in clubfoot patient: Prevalance and its Impact on Ponseti Technique in Karachi Pakistan.

Authors: Muhammad MUZZAMMIL1 , Ayesha MUGHAL1 , Syed JAHANZEB1 , Abdul QADIR1 , Anisuddin BHATTI1 , Muhammad, MINHAS1

Presenter: Muhammad MUZZAMMIL Corresponding Author: Muhammad MUZZAMMIL Field: Paediatrics

Affiliation: 1. JINNAH POST GRADUATE MEDICAL CENTER KARACHI PAKISTAN { Orthopaedic }  

Introduction: Malnutrition is major health concern especially in developing countries. our objective was to determine prevalence of

malnutrition and effects of nutritional status of clubfoot patient in outcome of Ponseti technique in Karachi Pakistan.

Materials and Methods: This descriptive cross-sectional study was conducted on 153 clubfoot patients, conducted in Clubfoot clinic 

Orthopedic Department from Jan 2016 to Dec 2016. Patient selected irrespective of gender, cast and creed, affected by Idiopathic 

Congenital Club Foot Deformity, with minimum follow-up duration of six months, were included. After investigator’s request and consent 

form, structured performa, included patient’s personal data, parental profile, eating profile and anthropometric measurements was filled 

out for each patient. Indices calculated were Weight for Age (W/A), and Height for Age (H/A).The standard Ponseti treatment protocol was 

followed strictly.

Results: In our study number of clubfoot patient were 153, age range from 1 week to 156week(3 years), 78.5 Mean± 109.6 S.D. Highest 

number of patients were in age 0-3 months 68 (44.44%).Boys were 98(64.05%) and girls were 55(35.94%) Good nutrition group 

boys and girls were 112 (79.73%) and under nutrition were 41(20.26%) Bilateral were 95(62.09%), Unilateral 58(37.90) and Total Feet 

248. Among 153 club foot patient, 41 found to be malnourished, 15(36.58%) had first-degree, 14(34.14%) had second-degree, and 12 

(29.26%) had third-degree malnutrition. The prevalence of nutritional deficiencies was high in clubfoot patients for the three indices: for 

low H/A 21.4%, W/H 9.8% and W/A 13.4%. There was a significant association of father’s and mother’s education level with W/A of the 

patient. A total of 106(94.64%) patients were on maintenance phase in Foot Abduction Bracing in good nutrition group. The median 

number of cast per patient, average 4-7 weekly cast while in undernutrition group 35(81.81%) were successfully on maintance phase 

in foot abduction bracing after average 6-9 cast, median 7 casts per patient, as number of cast increased in undernutrition group. The 

number of 6+ casts given in good nutrition Group were 24(21.42%) and 25(45.45%) in undernutrition group. Tenotomies performed 

in good nutrition group were 58(51.78%) and 42 (76.36%) in undernutrition Group. The overall success rate was high in good nutrition 

group as compare to under nutrition group. The average number of casts per patient and 8+ casts given in undernutrition group was 

higher than the number of 6+ casts given to good nutrition group. Whereas, the number of Achillestenotomy performed in undernutrition 

group was also high.

Conclusion: There is a significant correlation between patient nutritional status and outcome of ponseti technique, as it influences the 

number of casts, the rate of Achilles tenotomy, relapse and possible failure of treatment. So, more studies should be done in order to 

further evaluate this factor.

Acknowledgment: Ponseti clinic JPMC Karachi

Keywords: Malnutrition, prevalence, clubfoot, ponseti technique, outcome.
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 Travelling Fellow  

Title : Correlation of the Range of Motion and Functional Performance of Upper Extremity in Cerebral Palsy.
Presenter : Tulyapruek Tawonsawatruk
Affiliation: RAMATHIBODI HOSPITAL, THAILAND

Introduction: Upper extremity deformities in cerebral palsy can affect the function of daily activities. The range of motion is one of the 
key components for management. However, there was little evidence on the relation between range of motion and functional outcomes 
of upper extremity in children with cerebral palsy. The purpose of this study was to determine the correlation (1) between the Upper 
Extremity Rating Scale (UERS) and the Manual Ability Classification System (MACS) and (2) between UERS and Box and Block Test (BBT). 
Methods: Fifty-seven children with cerebral palsy were enrolled in this cross-sectional study. The range of motion was rated using UERS. 
The ability of handle objects in daily activities was demonstrated using MACS and the manual dexterity was determined using BBT. The 
more-affected side was evaluated. The correlations were assessed using Pearson’s and Spearman’s test. 
Results: There were significant correlations; (1) between UERS and BBT (Pearson’s correlation, r= 0.5188; p< 0.0001), (2) between UERS 
and MACS (Spearman’s correlation, r= -0.5217; p< 0.0001).
Conclusion: This study showed the significant correlation between range of motion and functional performance of upper extremity in 
cerebral palsy. Thus, strategies for improvement of the range of motion should be emphasized for treatment.
Basic research 
Titles: The pain behaviour and the osteoarthritis progression in rat models surgically induced by ACL transaction and osteochondral injury 
Tulyapruek Tawonsawatruk, MD,.PhD 
Objective:In this study, we aim to compare the pain behavior and the osteoarthritis progression of a rat model of surgically induced 
osteoarthritis (OA) between using ACL transaction and osteochodral injury.
Methods: OA was surgically induced in male Wistars rats (200–225 g) using transection of the anterior cruciate ligament (ACL) or 
introduce of the osteochondral injury to the femoral condyle. The hind paw weight distribution (HPWD) was used to determine the pain 
behavior in those animals. The development of osteoarthritis in both models was assessed using histological evaluation and quantitatively 
compared by OA cartilage histopathology grade and OACH grade.
Results: Transaction of the ACL ligament and induction of osteochodral defect in male Wistar rats resulted in a significant decrease in 
HPWD at 1 weak. In the osteochondral defect model, HPWD return into nearly normal at 3 weeks, while in the transaction of ACL model, 
there was a significant decrease in the HPWD over the 8-week period. The development of the osteoarthritis was more advance in the 
transaction of the ACL rats comparing to the osteochondral injury rats. In the transaction of the ACL rats had higher mean osteoarthritis 
scores than the osteochondral injury rats at 12 weeks.
Conclusion: In both transaction of ACL and osteochondral injury models induced nociceptive pain over the 3- week period. However, the pain 
had subsided in the osteochondral injury models at 3 weeks after operation. The rat transaction of ACL model developed the osteoarthritis 
over the 12-week period. In contrast, the rat osteochondral injury model did not develop the osteoarthritis over the 12-week period. The 
rat transaction ACL model is suitable in the study in development of the novel treatment of the symptoms associated with OA, while the rat 
osteochondral injury model is still useful in the development of the strategy to eliminate the pain in the acute period of injury of the knee.
Case report:
A scaphoid safety scapholunate ligament reconstruction for unrepairable scapholunate injury: a case report Tulyapruk Tawonsawatdiruk 
M.D. Ph.D
Keywords: SL injury, Anchor Technique
Abstract: This case study describes a scaphoid safety procedure on scapholunate (SL) reconstruction in a 33 year-old woman who was 
diagnosed with SL injury. She presented with wrist pain and discomfort in her wrist for 3 months after wrist injury. The arthroscopic 
diagnosis procedure confirmed a SL injury, Geissler’ classification grade 3. Due to poor ligamentous quality, we decided to perform a 
scaphoid safety SL reconstruction using double anchors technique in which it can avoid making tunnel through the scaphoid. Her symptom 
was improved after operation and she returned to normal activity within 3 months. Grip strength at the operated side was closed to the 
normal hand. The normal carpal alignment was achieved and the SL interval was less than 2 mm. on 1 year follow up.
 

 Travelling Fellow  

Title : Cementless acetabular component without using supplemental screws – immediate full weight bearing has no adverse effect with a 
minimum 10-year follow-up

Presenter : Ng Fu Yuen
Affiliation: THE UNIVERSITY OF HONG KONG, HONG KONG

Introduction: Total hip arthroplasty (THA) using cementless acetabular component had excellent survivorship in different national joint 
registry. However, it is controversial whether supplemental screws fixation is mandatory and immediate weight bearing should be allowed 
after surgery. This study aims at reviewing the clinical and radiological outcomes of patients receiving cementless acetabular component 
without supplemental screws with a minimum of 10-year follow-up.
Materials and Methods: This is a prospective study of a cohort of patients using the same model of cementless acetabular component 
without supplemental screws from June 1999 to March 2003. Immediate full weight bearing walking exercise was allowed. Serial clinical 
and radiological outcomes were reported. The degree of lateral opening angle and migration of the acetabular component were compared 
in the early postoperative period and in the last follow-up. 
Results: Seventy hips in 58 patients had a minimum of 10 year follow-up (average 13.2 years, SD=1.3). There was no revision of acetabular 
cup. The lateral opening angle averaged 47.2° in the early postoperative radiographs (SD: 7.3; range: 27–70) and 47.8° (SD: 7.5; range: 28–
71) in the final follow-up radiographs. The change in the lateral abduction angle averaged 0.6° (SD: 1.9; range: -3–7). The vertical distance 
decreased by an average of 0.1 mm (SD: 1.9; range: –3.0 – +3.0), and the horizontal distance decreased by an average of 1.3 mm (SD: 1.6; 
range: –3.0 – +3.0).
Discussion and conclusion: Immediate weight bearing walking did not result in the migration of the cementless acetabular component 
without screw fixation. Routine use of supplemental screw may not be necessary.
 



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Travelling Fellows

285

 Travelling Fellow  

Title : Clinical results and tendon excursion in cases treated tendon graft for extensor tendon rupture at the distal radioulnar joint

Presenter : Shun Hashimoto

Affiliation: SHINSHU UNIVERSITY, JAPAN

Introduction: Extensor tendon rupture at the wrist is frequently encountered, including cases due to distal radioulnar joint disorder 

that require reconstruction. This study explored the postoperative results for reconstruction of finger extensor tendon rupture and the 

excursion of the reconstructed tendon.

Methods: Seventy-four index, middle, ring, or little fingers with extensor tendon rupture of 34 hands were followed over 12 months. The 

causes of extensor tendon rupture at the wrist were rheumatoid arthritis (24 hands) and osteoarthritis (10 hands). Reconstruction methods 

included tendon graft in 45 fingers, extensor indicis proprius tendon transfer in 15 fingers, and end-to-side adjacent tendon suture in 

14 fingers. We measured metacarpophalangeal (MCP) joint range of motion (ROM) and extension lag and statistically evaluated the 

relationship between postoperative extension lag and several clinical factors. In 10 fingers of 4 hands reconstructed by tendon graft, we 

marked both ends of the grafted tendon using steel sutures and measured tendon excursion intraoperatively and in follow-up radiographs.

Results: There were no cases of re-rupture or worsening of finger flexion range after reconstruction. The mean postoperative active flexion 

of the MCP joint was 78.1 (range: 45-95) degrees and mean postoperative extension lag was 10.3 (range: 0-50) degrees. Postoperative 

extension lag was significantly larger in fingers associated with extensor tendon rupture of two or three additional fingers in the 

affected hand or in fingers of patients aged 80 years or over. Regarding tendon excursion, mean excursion was 4.3 (range: 0.6-6.3) mm 

intraoperatively and 5.9 (range: 4.7-8.8) mm at final follow-up. There was a significant correlation between MCP joint ROM and excursion.

Conclusions: Extension lag was significantly larger in fingers associated with extensor tendon rupture of multiple fingers or in those of 

elderly patients. MCP joint ROM and excursion are significantly correlated.  (290 words)

 Travelling Fellow  

Title : Therapeutic effect of acellular technique with an ultrapurified alginate gel

Presenter : Tomohiro Onodera

Affiliation: HOKKAIDO UNIVERSITY HOPITAL, JAPAN

INTRODUCTION: The objective of this study was to evaluate the repair of articular cartilage defects by using ultra purified alginate gel (UPAL 

gel) gel in canine.

METHODS: Forty osteochondral defects were created in 10 beagle dogs. The defects were divided into four groups; a 3.0 mm diameter 

defect group, a 3.0-mm diameter defect with UPAL gel group, 5.0-mm diameter defect group and 5.0-mm diameter defect with UPAL gel 

group. The reparative tissues at 27 weeks postoperatively were assessed through gross and histological analyses. All surgical procedures 

and sample randomization were performed by an independent institution.

RESULTS: The total histological score in the UPAL group was significantly higher than that in the control in 3.0-mm diameter group. 

Regarding the 5.0-mm defect groups, the macroscopic score and histological score in the UPAL gel group were significantly higher than 

those in the control group.

DISCUSSION: The implantation of UPAL gel enhanced a cartilage repair in canine. Although UPAL gel significantly enhanced osteochondral 

repair, the reparative tissues of the large defects with UPAL gel showed fibrocartilage tissue. To indicate the surgical use of UPAL gel, it is 

necessary to establish the severity of the osteochondral defects most appropriate for its optimal use for clinical application. 
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Title: Comparison of measurement of length in conventional X-ray versus EOS system
Authors: Sang Jin JEONG1 , Jin Woong YI1 , Young Ki MIN1 , Sang Bum KIM1

Presenter: Sang Jin JEONG Corresponding Author: Jin Woong YI Field: Basic Researches
Affiliation:  1. KONYANG UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: To retrospectively compare inserted intramedullary nail length in X-ray with non-inserted intramedullary nail length in EOS. 
Through this, we will compare the length measurements via EOS to the actual length.
Materials and Methods: Between November 2006 and December 2016, we randomly selected the groups that the X-ray group on the 
PACS program in 225 cases. The X-ray group was compared with the image measure length of the X-ray and the actual length. In EOS 
group, various length of 3 kinds of IM nail was taken by EOS system. And through the distance between the prove and the IM nail was 
constantly changed, we compared the difference in length according to the distance of the IM nail and radiographic device and whether 
there was a difference in the length between in the image measure length and the actual length.
Results: In the retrospective study, the humerus AP view showed an average length of 19.3mm, width of 0.9mm and standard deviation of 
8.5mm and 0.5mm and lateral view showed an average length of 26.1mm and width 0.2mm difference, and the standard deviation was 
20.5mm and 0.8mm respectively. On the other hand, in the EOS group, the average length error was 0.3mm in AP and 0.42mm in lateral 
view and the average width error was 0.42mm and 0.11mm respectively. When the IM nail was placed 15cm closer to the anterior position 
than the standard position, the average length error was 0.21mm in AP and 0.74mm in lateral view and width was 0.14mm in AP and 
0.07mm in lateral view. When 15cm closer to the lateral position, the average length error was 0.42mm in AP and 0.84mm in lateral view 
and width was 0.52mm and 0.11mm respectively. And last, when 10cm closure to anterolateral position, the average length error was 
0.26mm in AP, 0.52mm in lateral view and width was 0.01mm and 0.27mm respectively.
Conclusion: According to its principle of photographing, the length of object can be measured at 1:1. Also it was verified that even though 
the distance between the radiologic device and the object was variable with in the EOS system, it is possible to obtain an image that 
matches the size of the actual length of objects. One of the disadvantages of X-ray is that it is impossible to directly measure the actual 
length of objects. However when the object is taken by EOS system, the actual size of the object can be evaluated by direct measurement 
or simple calculation. Therefore it will be helpful for orthopedic evaluation and surgical planning.
Acknowledgment: None

Keywords: EOS, Actual length of objects

 Presentation No. 2  

Title: Comparison of the Neuronal Differentiation of diverse tissue derived mesenchymal Stem Cell and tracking with Magnetic Nano-particle
Authors: Hyung-Ju LIM1 , Sin-Gu JEONG2 , Yu Ri SEO3 , Ju Yeon KANG3 , Seo Hee PARK3 , Hyung Keun KIM3 , Eun Kyu SONG2 , Jong 

Keun SEON2 , Sung Kyu KIM1

Presenter: Hyung-Ju LIM Corresponding Author: Sung Kyu KIM Field: Basic Researches
Affiliation:  1. CHONNAM NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } , 2. CHONNAM NATIONAL UNIVERSITY HWASUN HOSPITAL 

{ Others (Orthopaedic Surgery & joint Center) } , 3. CHONNAM NATIONAL UNIVERSITY HOSPITAL { Others (Korea Biomedical 
Materials & Devices Inoovation Research Center) } 

Introduction: Mesenchymal Stem cells (MSCs) are capable of self-renewal and differentiation into various cell types with multiple clinical 
and therapeutic applications. MSCs can be found in many types of tissues such as the bone-marrow, adipose, placenta. MSCs normally 
give rise to bone, cartilage, and mesenchymal cells. Recently, MSCs shown to have the capacity to differentiate into glial cells. Neuronal 
differentiation of MSC offers a new treatment for patients with many neurological disorders, especially spinal cord injury.
Materials and Methods: Mesenchymal stem cells sources were: Human bone marrow, Adipose, placenta. The Isolation and neuronal 
differentiation protocol was followed for Mesenchymal stem cell sources analyzed. characterization of diverse tissue derived MSC 
confirmed in cell morphology and FACS analysis using MSC surface marker. Neurotrophic cytokine, such as fibroblast growth factor (bFGF) 
can induce differentiation into neural cells. Neuronal differentiation ability checked using Western blot and Real-time PCR analysis for 
expressed glial fibrillary acidic protein (GFAP), Nestin, Microtubule-associated protein 2 (MAP2), NF-M. Additionally, we labeled Magnetic 
Nano-Particle (MNP) to MSCs for tracking to damaged lesion site and visual observation.
Results: We demonstrate that Human diverse tissue derived MSC can be induced to differentiate into neural cells under experimental 
cell culture conditions. No significant differences were detected in the morphologies of all diverse tissue derived MSCs. Both of these 
mesenchymal stem cell types were spindle and large flat shaped. By using flow cytomerty we found that the CD105 & CD73 positive surface 
marker expression and CD45 & CD34 negative expession. Proliferation ability of placenta derived MSC is the most than other diverse tissue 
derived MSCs. In neural differentiation ability is similar with all MSCs. In vitro proliferation and differentiation of MSCs were not affected by 
the labeling of MNP. We devised and tested an in vitro MNP-labeled MSCs tracking system to monitor the concentration by magnetic force.
Conclusion: MSCs derived from different tissues such as bone marrow and adipose tissue represent a source of multipotent cells. These 
cells are able to differentiate into various mesodermal lineages including bone, cartilage. Recently, Cell replacement using stem cells is a 
promising therapeutic approach to treat degenerative motor neuron (MN) disorders, such as spinal cord injury. Our study demonstrates 
that diverse tissue derived MSCs can be induced into functional Neuronal-like cells and that differentiation ability is similar in bone-marrow, 
adipose, placenta derived MSCs. Additionally, MNP labeled MSCs can survive, migrate, integrate by magnetic in vitro and we expect to 
monitor the function, stability and behaviors of MNP-MSCs in spinal cord injury animal models.
Acknowledgment: This research was supported by the Bio& Medical Technology Development and SGER program of the NRF funded by 
the Korean government, MSIP(NRF-2016M3A9E9941832), (NRF-2016R1D1A1A02937348)
Keywords: Stem cell, MSC, Neuronal Differentiation, MNP 
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Title: 

Authors: Ki Hyuk SUNG1 , Chin Youb CHUNG1 , Kyoung Min LEE1 , Sung Jin KIM1 , Hyun CHOI1 , Sang Yeop SHIN1 , Moon Seok PARK1

Presenter: Ki Hyuk SUNG Corresponding Author: Ki Hyuk SUNG Field: Basic Researches

Affiliation:  1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic } 

Introduction: This study evaluated the correlation between central and peripheral bone mineral density (BMD) of the ankle joint, using 

dual-energy X-ray absorptiometry (DXA). We also investigated whether peripheral ankle BMD could be used to identify individuals who 

were diagnosed with osteoporosis, using central DXA.

Materials and Methods: We recruited 134 volunteers aged 20-90 years who agreed to participate in this study. Central BMD of the lumbar 

spine and left femur, and peripheral BMD of the medial malleolus, distal tibia, lateral malleolus, and talus were measured with DXA.

Results: Among the peripheral sites of the ankle, the highest and lowest BMD were observed in the talus and lateral malleolus, respectively. 

All peripheral DXA measurements of the ankle joint were significantly correlated with central DXA measurements. There was a moderate-

to-good correlation (r: 0.656-0.725) between peripheral and central BMD for the older age group (>50 years), but fair-to-good correlation 

(r: 0.263-0.654) for the younger age group (<50 years). The cutoff values for peripheral BMD of the ankle joint between osteoporosis 

and non-osteoporosis were 0.548g/cm2 (sensitivity, 89.0%; specificity, 69.0%) for the medial malleolus, 0.626g/cm2 (sensitivity, 83.3%; 

specificity, 82.8%) for the distal tibia, 0.47g/cm2 (sensitivity, 100.0%; specificity, 65.5%) for the lateral malleolus, and 0.973g/cm2 

(sensitivity, 72.2%; specificity, 83.6%) for the talus (p<0.001).

Conclusion: This study showed moderate to good correlation between peripheral BMD around ankle joint and central BMD for older age 

group. Further study is required to use the ankle DXA as a valid clinical tool for the diagnosis of osteoporosis and fracture risk assessment.

Acknowledgment: None

Keywords: peripheral DXA, central DXA, ankle joint, osteoporosis
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Title: Posterior Acromial End and Lateral Acromial Tilt as Landmark during Coracoid Process Base Fracture Fixation

Authors: Joon Yub KIM1 , Seung-Ho HAN2 , Woo Young CHOI1 , Anna JEON2 , Chang Min SEO2

Presenter: Joon Yub KIM Corresponding Author: Seung-Ho HAN Field: Basic Researches

Affiliation:  1. MYONGJI HOSPITAL, SEONAAM UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic } , 2. CHUNG-ANG UNIVERSITY { 

Others (Anatomy) } 

Introduction: The coracoid base fracture is an uncommon injury but it needs to be fixed. The most common surgical technique is the 

cannulated screw fixation but it might be hazardous to disrupt suprascapular nerve medially and glenoid cartilage laterally. The aim of this 

study is to verify the posterior acromion end as well as lateral acromial tilt as the landmark for the coracoid fixation.

Materials and Methods: We enrolled 20 cadaveric scapulae for this study and the starting point of coracoid fixation (A) was defined as 

midpoint between most medial end of coracoid process curvature and medial end of coracoid base in the axial plane as well as the center 

of coracoid base in the sagittal plane. From the axial pictorial of scapulae, we measured the angle (angle BAC) between the line (Line AB) 

connecting the starting point of coracoid process fixation (A) and posterior end of glenoid surface (B) and the line (line AC) connecting 

starting point of coracoid process and lateral end of spinoglenoid notch (C). We defined the area located between angle BAC as safe 

zone for coracoid fixation. From the starting point of coracoid fixation, the 1.4 mm Kirschner wire (k-wire) was introduced and directed to 

posterior acromial end axially and parallel to lateral acromial tilt sagitally.We evaluated that the 1.4 K-wire is safely located between angle 

BAC and measure the angles (angle ABK and KAC) between the k-wire and line AB and line AC axially as well as the angle (angle DK) 

between lateral acromial tilt (D) and k-wire sagitally. Also, the length of k-wire to far cortex was measured. Results: The mean height of 

enrolled scapulae was 43 (SD 4.8) mm and mean width was 32 (SD 4.7) mm. The mean of angle BAC or safe zone angle was 18.5 degrees 

(range, 9-27 degrees) and the k-wires were safely located in 19 of 20 cases (95%). In one case, the k-wire disrupted the glenoid cartilage 

with -2 degrees of angle ABK. The mean of angle ABK and KAC were 7 (SD 3.5; range, -2~11) and 11.5 (SD 3.1; range, 7~17). The angle DK 

was mean 3.6 (SD 2.1) and length of k-wire to far cortex was mean 44 (SD 4) mm.

Conclusion: The posterior acromial end and lateral acromial tilt could be used as landmark during coracoid process base fracture fixation 

safely, but we should slightly aim medially (5 degree) from the posterior acromial end in the axial plane to acquire more safe fixation.

Acknowledgment: We hanve nothing to declare regarding this study.
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Title: Directional Matrix Nanotopography with Varied Sizes for Engineering Wound Healing

Authors: Jangho KIM1 , Won-Gyu BAE2 , Yeon Ju KIM3 , Hoon SEONWOO4 , Han-Wool CHOUNG5 , Kyoung-Je JANG4 , Sunho PARK1 , 

Myung-Sun KIM6 , Yun-Hoon CHOUNG3 , Jong Hoon CHUNG4

Presenter: Myung-Sun KIM Corresponding Author: Jangho KIM Field: Basic Researches

Affiliation:  1. DEPARTMENT OF RURAL AND BIOSYSTEMS ENGINEERING { Others (Chonnam National University) } , 2. SCHOOL OF 

ELECTRICAL ENGINEERING { Others (Soongsil University) } , 3. DEPARTMENT OF OTOLARYNGOLOGY { Others (Ajou University 

School of Medicine) } , 4. DEPARTMENT OF BIOSYSTEMS AND BIOMATERIALS SCIENCE AND ENGINEERING { Others (Seoul 

National University) } , 5. DEPARTMENT OF ORAL AND MAXILLOFACIAL SURGERY { Others (School of Dentistry Seoul National 

University) } , 6. CHONNAM NATIONAL UNIVERSITY COLLEGE OF MEDICINE { Orthopaedic } 

Introduction: Topographic features play a crucial role in the regulation of physiologically relevant cell and tissue functions. Here, an analysis 

of feature-size-dependent cell–nanoarchitecture interactions is reported using an array of scaffolds in the form of uniformly spaced ridge/

groove structures for engineering wound healing.

Materials and Methods: The ridge and groove widths of nanopatterns are varied from 300 to 800 nm and the nanotopography features 

are classified into three size ranges: dense (300–400 nm), intermediate (500–600 nm), and sparse (700–800 nm). On these matrices, 

fibroblasts demonstrate a biphasic trend of cell body and nucleus elongation showing the maximum at intermediate feature density, 

whereas maximum migration speed is observed at the dense case with monotonic decrease upon increasing feature size.

Results: The directional organization of cell-synthesized fibronectin fibers can be regulated differently via the nanotopographical features. 

In an in vitro wound healing model, the covering rate of cell-free regions is maximized on the dense nanotopography and decreased with 

increasing feature size, showing direct correlation with the trend of migration speed.

Conclusion: It is demonstrated that the properties of repaired tissue matrices in the process of wound healing may be controlled via the 

feature-size-dependent cell–nanoarchitecture interactions, which can be an important consideration for designing tissue engineering 

scaffolds.

Acknowledgment: J.K. and W.-G.B. contributed equally to this work.
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Title: Is there a relationship between bone quality and hearing level?
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Introduction: Several studies examining the association between bone mineral density (BMD) and hearing impairment have shown 

conflicting results. In addition, there is a claim that the peripheral bone quality cannot be screened using the current bone mineral density 

evaluation system because the measurement area in dual-energy X-ray absorptiometry (DXA) is limited to the central skeleton. Therefore, 

we performed this study to evaluate the correlation between bone attenuation around the skulls assessed on temporal bone CT and BMD 

based on DXA of the central skeleton and the correlation between the bone quality and the hearing level.

Materials and Methods: A total of 101 normal ears from 101 patients who underwent temporal bone CT as well as DXA and pure tone 

audiometry within 3 months of the CT examination were included in this study. Bone attenuation of the A and petrous was measured by 

placing a circular region of interest in the center of each bony region on CT images. Bone quality of the skull was assessed by measuring 

the cortical thickness of the occipital bone on CT images. Partial correlation analysis was used to assess the correlation between the bone 

quality around the skull on CT and the BMD on the central skeleton after adjusting for age and sex. Partial correlations between pure tone 

audiometry and CT/DXA results were also evaluated.

Results: Bone quality of the skull on CT showed no significant correlation with BMD on DXA. After adjusting for age and sex, there was no 

significant correlation between hearing level and bone quality of the skull or BMD on DXA except correlation between bone attenuation of 

the clivus and BMD of the femoral trochanter (correlation coefficients = 0.218, p = 0.036).

Conclusion: To the best of our knowledge, this is the first study which assessed correlation between the bone quality of skull and hearling 

level after adjusting for multiple factors using a control ear. The present study showed that there was no correlation between bone quality 

and hearing level. Because hearling level can be affected by various factors, further study will be required including the study for assessing 

regional bone quality.

Acknowledgment: The all authors have nothing to declare.
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Title: Total meniscus regeneration in a rabbit total meniscectomy model using SLUP (Salt-Leaching Using Powder) scaffold
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ENGINEERING { Others (Division of Mechanical and Automotive Engineering) } 

Introduction: Over two decades ago it was realized that the traditional methods of the treatment of injuries to joint components: cartilage, 

menisci and ligaments, did not give satisfactory results and so there is a need of employing novel, more effective therapeutic techniques. 

Tissue engineering of meniscus using meniscal cells and polymer scaffolds could be an alternative option to treat meniscus injury. Tissue 

engineering has been proposed as a promising therapy for meniscal regeneration. Recently, a number of studies have investigated the 

possibility of using synthetic scaffolds to completely replace the meniscus. In this study, we utilized salt-leaching using powder (SLUP) 

and acellular meniscus extracellular matrix (AMECM) to construct three different types of three-dimensional porous meniscus scaffold: 

AMECM and SLUP, respectively.

Materials and Methods: Allogeneic meniscal cells were isolated from rabbit meniscus biopsy and cultured in vitro. The expanded meniscal 

cells were seeded onto the polymer scaffolds, cultured in vitro for 1 week, and transplanted to rabbit knee joints from which medial 

menisci were removed.

Results: Six or 12 weeks after transplantation, the implants formed neomenisci with the original scaffold shape maintained approximately. 

Hematoxylin and eosin staining, Safranin-O staining and Masson’s trichrome of the sections of the neomenisci at 6 and 12 weeks were 

performed. Immunohistochemical analysis were performed for confirmation of the presence of type I and II collagen in neomenisci at 12 

weeks.

Conclusion: This study demonstrates the feasibility of regenerating whole meniscal cartilage in a rabbit total meniscectomy model using 

the tissue engineering method.

Acknowledgment: None
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Title: Betulin suppressed interleukin-1β-induced gene expression, secretion and proteolytic activity of matrix metalloproteinase in cultured 

articular chondrocytes and production of matrix metalloproteinase in the knee joint of rat
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Introduction: We investigated whether betulin affects the gene expression, secretion and proteolytic activity of matrix metalloproteinase-3 

(MMP-3) in primary cultured rabbit articular chondrocytes, as well as in vivo production of MMP-3 in the rat knee joint to evaluate the 

potential chondroprotective effect of betulin.

Materials and Methods: Rabbit articular chondrocytes were cultured and reverse transcription-polymerase chain reaction (RT-PCR) was 

used to measure interleukin-1b (IL-1b)-induced gene expression of MMP-3, MMP-1, MMP-13, a disintegrin and metalloproteinase with 

thrombospondin motifs-4 (ADAMTS-4), ADAMTS-5 and type II collagen. Effect of betulin on IL- 1b-induced secretion and proteolytic 

activity of MMP-3 was investigated using western blot analysis and casein zymography, respectively. Effect of betulin on MMP-3 protein 

production was also examined in vivo.

Results: The results were as follows: (1) betulin inhibited the gene expression of MMP-3, MMP-1, MMP-13, ADAMTS-4, and ADAMTS- 

5, but increased the gene expression of type II collagen; (2) betulin inhibited the secretion and proteolytic activity of MMP-3; (3) betulin 

suppressed the production of MMP-3 protein in vivo.

Conclusion: These results suggest that betulin can regulate the gene expression, secretion, and proteolytic activity of MMP-3, by directly 

acting on articular chondrocytes.

Acknowledgment: This research was supported by Basic Science Research Program through the National Research Foundation of Korea 

(NRF) funded by the Ministry of Education (NRF-2014R1A6A1029617).
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Title: Flexor Retinaculum Repair with Suture Anchor Fixation and Retromalleolar Groove Deepening for Isolated
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Case: Isolated dislocation of posterior tibial tendon is a rare lesion. These injuries are frequently misdiagnosed as sprain, tendinitis or 

contusion. Diagnosis can be made through detailed history taking and carful physical examination of the patient. However, diagnosis after 

acute trauma may be difficult. Patients often experience injury while the ankle is in the state of inversion and dorsifelxion or plantarflexion. 

Post-trauma complaints include severe medial and posteromedial pain along with symptoms of tibial neuralgia. It is known that surgical 

repair usually results in better prognosis than conservative treatment. A 28-year-old female patient, suffering from an ankle trauma 

with unclear mechanism of injury at a beach, was admitted because of no improvements in the symptoms after four day of conservative 

treatment. Her chief complaint was posteromedial pain in the ankle joint. Upon physical examination, active inversion and plantar 

flexion of her injurred ankle resulted in a posterior tibial tendon dislocation with a clicking sound, which was then self-reduced. Shallow 

retromalleolar groove was seen in the CT, and PTT anterior dislocation with tear of flexor retinaculum was confirmed in the MRI. Therefore, 

the patient received a surgical treatment by retromalleolr groove deepening and flexor retinaculum repair via suture anchor, and the results 

were satisfactory.

Acknowledgment: none
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Introduction: In calcaneal lengthening osteotomy for the treatment of symptomatic flatfoot in adults, iliac bone is most common site for 

bone graft harvesting. However, some complications including pain, neurovascular injury, avulsion fractures, cosmetic deformity can be 

occurred and it takes time to drap donor site and change position if harvested from posterior iliac crest. In the present study, we report a 

case of calcaneal lengthening osteotomy with strut bone harvested from posterosuperior portion of calcaneus which is nonarticular side.

Materials & Methods: A 23-year old male with persistent left lateral foot pain visited hospital. He was diagnosed as talocalcaneal coalition 

and had a operation at other hospital one years ago. His foot was rediagnosed as flexible flatfoot with forefoot abduction and we 

decided calcaneal lengthening osteotomy using strut bone graft from posterosuperior portion of calcaneus and additional resection of 

talocalcaneal coalition. Clinical outcome were assessed using American Orthopadics Foot ans Ankle Society (AOFAS) score and visual 

analogue scale (VAS) for pain. Four radiologic parameters were measured from axial loading 3D CT to evaluate the difference between 

preoperatively and postoperatively measures

Results: The AOFAS score improved from 55 points preoperatively to 83 points at last follow-up. The VAS improved from 7 points 

preoperatively to 3 points postoperatively. All radiologic parameters, talonavicular coverage angle(39 -> 24.6) on AP view, talo-1st 

metatarsal angle(13.4 -> 1.9 / 7.1 -> 5.7) on AP and lateral view and calcaneal pitch angle(16.5 -> 24), improved after calcaneal lengthening 

osteotomy. There were no complications like sural nerve or achilles tendon injury.

Conclusion: Strut bone graft from posterosuperior portion of calcaneus in calcaneal lengthening osteotomy can be excellent and safe 

substitute for iliac bone graft and can be utilized in other foot and ankle surgery which need strut bone graft with minimal complications.

Acknowledgment: Thanks for co-authors
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Introduction: After having calcaneus fractures many patients experience traumatic subtalar arthritis. Deep pain around the ankle frequently 

originates from the subtalar area. Until now the method to fuse the subtalar joint usually was performed through the lateral approach. 

But through the lateral approach the surgeon has difficulty seeing the posterior joint area under the talus. The posterior approach gives us 

convenient access to get to the subtalar joint.

Materials and methods: A forty-eight-year-old man with a previous calcaneus fracture complained of pain around his right ankle joint. The 

calcaneus fracture had occurred 1 year prior. An x-ray was performed and subtalar arthritis was found. The patient wanted to escape from 

the long deep pain, especially prevalent while walking. We used the posterior approach to make a good fusion bed and bone union. After 

the cartilage preparation, we inserted the iliac bone previously removed from the right posterior iliac crest.

Results: We used the posterior approach through the Achilles tendon. The patient’s skin was thin and had some problems around the 

operation site. There were some vesicles and dehiscence of the incision but in the end the skin wound cured completely after being treated 

with the appropriate dressing along with intravenous antibiotic administration. The subtalar joint was fused 3 months after the operation. 

He has been in a pain free state since.

Conclusion: The posterior approach to the subtalar area was a good method to prepare the subtalar joint and it was simple to place the 

bone graft. The clinical result was good. However, the patient’s skin was very peculiar and his Achilles tendon was located just beneath the 

skin. The initial incision location is very vital and a vertical offset position from the Achilles tendon is recommended.

Acknowledgment: none
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Case: A Xanthoma of the Achilles tendon is a relatively rare soft tissue lesion. A Xanthoma of the Achilles tendon is usually associated 

with hyperlipidemia (lipid metabolism abnormality). Tendinous xanthomas are composed of free and esterified cholesterol as well as 

phospholipids that accumulate in foam cells in tendons. We present the case of a young man with a normal lipid profile and bilateral 

Achilles tendon xanthoma. We achieved a satisfactory result by subtotal resection.

Acknowledgment: A Xanthoma of the Achilles tendon is a relatively rare soft tissue lesion. A Xanthoma of the Achilles tendon is usually 

associated with hyperlipidemia (lipid metabolism abnormality). Tendinous xanthomas are composed of free and esterified cholesterol 

as well as phospholipids that accumulate in foam cells in tendons. We present the case of a young man with a normal lipid profile and 

bilateral Achilles tendon xanthoma. We achieved a satisfactory result by subtotal resection.
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Case: Tendoachilles rupture had emerged with increasing frequency almost up to 40% of all tendon ruptures. However, acute segmental 

rupture of Achilles tendon is a very rare with only one case caused by predisposing factor such as steroid injection for tendoachillitis. In this 

report, we hightlight an unusual clinical presentation of a segmental rupture of Achilles tendon without any undering predisposing factor 

and not due to direct trauma and discuss its mechanism. Twelve months after surgical repair with open technique, this patient became fully 

functional again in daily activity.

Acknowledgment: 본 증례에서는 전신적 혹은 국소적인 선행 위험 인자, 과거 아킬레스건의 외상력, 과거 아킬레스 건염에 대한 진단 및 치료 병력이 없

는 환자가 스포츠 활동 중에 급성으로 발생한 아킬레스건의 분절 파열을 수상하였고 이에 대해 수술적 봉합을 시행하여 만족스러운 결과를 얻어 본 증례

를 통해 아킬레스건 분절 파열 양상에 대한 기전의 고찰과 함께 치료 및 경험을 보고하고자 한다.
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Introduction: The incidence of the tibia pilon fracture, a fracture involving the ankle joint of distal tibia, is low. However the treatment of 

the tibia pilon fracture is very difficult and the tibia pilon fracture is associated with extensive soft tissue damage. Although there have 

been clinical studies on general tibia plion fractures, studies on tibia plion open fractures have not been conducted in the past. Therefore, 

in this study, we retrospectively analyzed the clinical and radiological results of tibia pilon open fracture patients who underwent plate 

fixation after recovery of soft tissue injury after external fixation

Materials and Methods: From august 2012 to july 2015, we retrospectively analyzed the clinical and radiological results of 14 tibia pilon 

open fracture patients who had undergone external fixation through emergency operation and secondary definitive fixation using plate 

or cannulated screw. Radiologic evaluation was performed by analyzing preoperative and postoperative radiographic displacement and 

post - traumatic arthritis. Clinical evaluation was performed through AOFAS at the last follow-up, complications, range of motion and gait 

capacity.

Results: The mean age was 49 years and the average follow - up period was 13 months. There was no type I and Type II was 3 cases, type 

III was 11 cases according to the Ruedi-Allgower classification. There were 3 cases open type I, 8 cases type II, 3 cases type III. In 5 cases, 

wound infections caused by primary open wound occurred. In 11 cases, single plate was used for definitive fixation, in 1 case, dual plates 

was used, in another 2 cases, single plate and cannulated screw was used. Postoperative simple X-ray and computed tomography showed 

post-traumatic arthritis in 10 cases, nonunion and delayed union in 3 cases. The mean union time of the 7 patients with complete union 

was 9.2 months. There was a limitation of the range of the ankle joint in all cases. In 7 cases, ankle dorsi-fexion was impossible at all.

Conclusion: The tibia pilon open fractures cause extensive soft tissue damage and are high - energy impairments that involve the articular 

surface. And so tibia pilon open fractures may cause wound infection, nonunion, permanent complications such as traumatic arthritis, and 

limitation of range motion of ankle joint. Therefore, effective treatment of soft tissues and displaced and segmented fractures through 

staged surgery is needed.

Acknowledgment: I would like to pay my regards to Dr. Sanghong Lee supporting this study.
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Introduction: There have been few longitudinal studies regarding hallux valgus deformity. This retrospective study aimed to investigate the 

radiographic measurements associated with the progression of hallux valgus deformity during at least two years of follow-up.

Materials and Methods: Seventy ad ult patients (mean age, 58.0 years; standard deviation [SD], 12.3 years; 13 males and 57 females) with 

hallux valgus who were followed-up for at least two years and underwent weight-bearing foot radiography were included. Radiographic 

measurements included the hallux valgus angle (HVA), hallux interphalangeal angle, intermetatarsal angle (IMA), metatarsus adductus 

angle, distal metatarsal articular angle (DMAA), tibial sesamoid position, anteroposterior (AP) talo-first metatarsal angle, and lateral talo-

first metatarsal angle. Progression of hallux valgus deformity was defined as an increase of 5 degrees or more in the HVA during follow-

up. Patients were divided into progressive and non-progressive groups. Binary logistic regression analysis was performed to identify 

factors that significantly affect the progression of hallux valgus deformity. The correlation between change in HVA and changes in other 

radiographic indices during follow-up was analyzed.

Results: Eighteen out of 70 patients showed progression of 5 degrees or more in the HVA during the mean follow-up of 47.0 months 

(SD, 19.8 months). The DMAA (p=0.027) and AP talo-first metatarsal angle (p=0.034) at initial presentation were found to be significant 

factors affecting the progression of hallux valgus deformity. Change in the HVA during follow-up was significantly correlated with changes 

in the IMA (r=0.423; p=0.001) and DMAA (r=0.541; p<0.001).

Conclusion: Special attention needs to be given to patients with pes planovalgus and increased DMAA during follow-up. Change in HVA 

was significantly correlated with changes in IMA and DMAA. Therefore, progression of hallux valgus deformity is considered to be closely 

related to the progressive instability of the first tarsometatarsal joint.

Acknowledgment: none
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 Presentation No. 16  

Title: Fracture and dislocation of the midtarsal joint : A Case Report

Authors: Jun Cheol CHOI1 , Yu Hun JUNG1 , Sang Jun PARK1 , Saehun CHOE1

Presenter: Saehun CHOE Corresponding Author: Jun Cheol CHOI Field: foot and Ankle

Affiliation:  1. DEPARTMENT OF ORTHOPAEDIC SURGERY, BUNDANG JESAENG GENERAL HOSPITAL { Orthopaedic } 

Case: The midtarsal joint is composed of the talonavicular and calcaneocuboid joints, and is also known as Chopart joint. Midtarsal joint 

fracture and dislocation is relatively rare and frequently missed or misdiagnosed. Understanding about the anatomy of midtarsal joint is 

essential for understanding mechanism of injury and rationale for treatment. Anatomic reduction and correction of the length and shape 

of the column are important but it is technically challenging that open procedure may be required. We described a case of initial open 

reduction and internal fixation in midtarsal joint fracture and dislocation with a brief review of the literature.

Acknowledgment: none
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Case: Soft tissue tumors of the foot have low incidence and most of them are symptom free, thus it is difficult to diagnose accurately. We 

are going to report about 15-year-old male patient who has swelling without pain on the lateral margin of both feet area. After taking 

X-ray and MRI, we practiced excisional biopsy by subtotal resection. At the result of histology, hypertrophy of abductor digiti minimi was 

found, and other soft tissue tumor was negative. Six months after the operation, normal appearance of both feet was maintained without 

recurrence, and the patient was satisfied with the result.

Acknowledgment: none
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Introduction: To compare the radiological and clinical outcome of simultaneous bilateral surgical correction for hallux valgus and staged 

unilateral correction

Materials and Methods: 220 feet (110 patients) underwent scarf osteotomy for hallux valgus deformity from 2008 to 2015. 110 feet 

were operated feet bilateral simultaneously and 110 unilaterally staged. Radiological and clinical outcome was assessed preoperative, 

postoperative, final follow-up hallux valgus angle (HVA), 1-2 intermetatarsal angle (IMA), American Orthopaedic Foot and Ankle Society 

(AOFAS), patient satisfaction, visual analogue scale (VAS) and complication.

Results: The mean follow-up was 23.8 months in simultaneous group, and 24.1 in staged group. The average postoperative AOFAS score 

was 93.2 in simultaneous group and 94.9 in staged group. Overall satisfaction (very satisfied, satisfied) was 86.4 % in simultaneous group, 

and 80.9% in staged group. There was no statistically significant difference in the average correction of HVA and IMA, the complications 

rate was similar in both groups.

Conclusion: The similar results obtained in both groups suggest that the simultaneous bilateral hallux valgus surgery gives equivalent 

results to the unilateral staged. Therefore, we believe the bilateral simultaneous hallux valgus surgery using scarf osteotomy can be 

considered because of short recovery time and socioeconomic advantage.

Acknowledgment: None
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Introduction: The concept of utilizing nonabsorbable suture tape fixed directly to bone to augment Brostrom repairs of the anterior 

talofibular ligament (ATFL) has been proposed. However, no clinical data are currently available regarding the arthroscopic modified 

Brostrom operation with an internal brace.

Materials and Methods: This study involved 85 consecutive patients (22 in the with internal brace group; 63 in the without internal 

brace group) who could be followed up for [6 months after undergoing an arthroscopic modified Brostrom operation. The American 

Orthopaedic Foot & Ankle Society (AOFAS) score was administered to assess the functional status. At preoperation and at 24 weeks after 

surgery, the anterior drawer test was examined clinically.

Results: Improvement of mean AOFAS score in the internal brace group from before surgery to two weeks after surgery was statistically 

significant (p\0.05). At 24-week follow-up, the anterior drawer test showed grade 0 laxity in 19 patients (86.4 %) and grade 1 in three 

patients (13.6 %). Improvement of AOFAS score in the group without an internal brace from before surgery to 6 weeks after surgery was 

not statistically significant (p = 0.001). At 24-week follow-up, the anterior drawer test showed grade 0 laxity in 54 patients (85.7 %) and 

grade 1 in nine patients (14.3 %).

Conclusion: Patients in the internal brace group were able to quickly return to activity and sports. We believe this technique could be a 

viable option for surgically treating chronic lateral ankle instability in patients who need an early return to activity and sports.

Acknowledgment: none
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Technical Note: Introduction: Pincer nails are an extremely curved deformity of nail, which occurs pressure and digits in the skin. This 

deformities are characterized by an excessive transverse overcurvature of the nail, that it is caused by osteophte formation of the distal 

phalanx.[1] It can cause pain on waking, cosmetic problems and troublesome in their life. There are a number of methods in treating pincer 

nail deformity, but no widely accepted guidance of treatment. Thus we propose new method in this study.

Material and Methods: We treated twenty casces with severe pincer nail deformity of big toe from 2015 to 2016, which were used nail 

bed plasty with or without nail excision. There were 5 men and 15 women, age range 13-71 years(mean 63), followed by 6 months after 

operation.

Result and conclusion: All casces showed pain free and improvement of deformity of nail in both group, also there was no recurrence 

deformity of pincer nail in the both groups. Therefore, we proposed that this new technique is a simple and efficacious modalities in pincer 

nail deformity.

Key words: Pincer nail, Nail bed plasty
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Case: Tarsal tunnel syndrome is a entrapment neuropathy of the tibial nerve and its branches in the fibrosseous tunnel behind the medial 

malleolus. Clinical findings in the syndrome include pain from the posterior aspect of the medial malleolus radiating to the sole, heel and 

calf. Pain, paresthesia, dysesthesia, and hyperesthesia in the distribution of tibial nerve distal to the medial malleolus, which usually occur 

at night and are aggravated with walking and dorsiflexion of the ankle. All of the symptoms of tibial nerve compression, regardless of 

etiologies, are called as tarsal tunnel syndrome. The etiologies of tarsal tunnel syndrome include space-occupying lesion, hypertrophied 

flexor retinaculum, osteophytes, tarsal coalition, varicose vein and trauma. It is difficult to diagnose this disease at early stage, because 

the nerve conduction velocity is often false negative. When the compression site is known by imaging study or nerve conduction study, 

surgical decompression may be necessary. The authors experienced a case of tarsal tunnel syndrome caused by lipoma in the posterior 

tibialis tendon sheath, which was provocated by ankle sprain. We performed the lipoma in the tendon sheath and decompression of the 

tarsal tunnel with successful result. To our knowledge, tarsal tunnel syndrome by the lipoma in the posterior tibialis tendon sheath has not 

been reported in our country. So we report this case with a review of the literature.

Acknowledgment: None
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Introduction: The purpose of our study was to perform a comparison of the outcomes of the modified Brostrom procedure using tape 

augmentation(InternalBrace, Arthrex) compared with a stand alone suture anchor repair.

Materials and Methods: 42 patients were followed up for more than 1 year after the modified-Brostrom procedures. Eighteen procedures 

treated with a suture anchor and 24 procedures treated with tape augmentation (InternalBrace, Arthrex) were performed by a single 

surgeon. The function of the patient’s ankles were scored using the American Orthopaedic Foot and Ankle Society (AOFAS), visual 

analogue scale (VAS) both preoperatively and postoperatively. Measurements of the talar tilt and anterior talar translation was performed 

using anterior and varus stress radiographs.

Results: There were no significant differences in the pain VAS between the 2 techniques postoperatively. The AOFAS scale had improved 

significantly from a preoperative average of 68.7 points to 92.5 points in the suture anchor group, and from 69.1 points to 94.8 points 

in the tape augmentation group. The talar tilt angle and anterior talar translation had improved significantly from preoperative average 

of 13.1' and 8.1 mm to 5.5' and 4.4 mm in single suture anchor group, from 14.3' and 8.3mm to 3.3' and 3.9 mm in tape augmentation 

group. Tape augmentation technique was significantly superior in postoperative talar tilt.

Conclusion: Single suture anchor and tape augmentation techniques produced similar clinical and functional outcomes except for talar 

tilt, which was significantly superior in tape augmentation group. Both modified Brostrom procedures appear to be effective treatment 

methods for chronic lateral ankle instability. Further evaluation of clinical outcomes and biomechanical studies in tape augmentation 

techniques are needed.

Acknowledgment: The authors wish to thank Heui-Chul Gwak, Head of the department of Orthopaedic Surgery, the Busan Paik Hospital, 

Inje University college of Medicine, Busan, for his helpful comments and discussions.
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Introduction: Infected diabetes mellitus(DM) foot has been controlled with amputation. After performing the amputation with preserving 

enough length of the foot due to functional and cosmetic advantages, remaining wounds have been covered with split thickness skin 

graft(STSG) despite of sacrifice of donor site with pain and scar. We hypothesized outcomes of full thickness skin graft (FTSG) combined 

with negative pressure wound therapy (NPWT) can be an alternative STSG. The aim of this study was to investigate clincical outcomes of 

FTSG combined with negative pressure wound therapy in DM foot infection.

Materials and Methods: This study included 21 patients of infected DM foot (21 feet). There were 20 cases of midfoot and 1 case of 

hindfoot. We performed the amputation and conbined NPWT at a mean age of 51.7 years (37 to 81) with the mean 12 months follow-

up between June, 2014, and January, 2016. FTSG was performed after sufficient granulation healing of DM foot amputee. We measured 

multiple risk factors preoperatively and postopoeratively. The wound healing after FTSG was evaluated during the followup. The 

relationship between outcomes of FTSG and multiple risk factors were evaluated.

Results: 20 feet showed complete healing of wound. One foot showed failed wound healing. Mean NPWT number of times before the 

FTSG were 11. Mean C-reactive protein (CRP) values and Hemoglobin A1C (HbA1C) were 1.24 and 9.21 just before FTSG, respectively. 

There were no significant correlations between wound healing and risk factors (CRP, HbA1C) (p=0.223, p=0.175)

Conclusion: Full thickness skin graft combined with negative pressure wound therapy (NPWT) can be the treatment of choice for the 

diabetes mellitus foot amputee as an alternative STSG.

Acknowledgment: Level of evidence: Level IV retrospective case series
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Introduction: This pilot study was performed to compare the functional and clinical results including complications after surgery in the 

open repair of Achilles tendon rupture with regard to the type of suture material.

Materials and Methods: A consecutive series of twenty patients with acute Achilles tendon rupture who underwent open repair were 

enrolled in this pilot study. The patients were divided equally into 2 groups according to suture type. In the nonabsorbable suture group, 

No. 2 braided nonabsorbable polyethylene terephthalate sutures (Ethibond®) were used, and in the absorbable suture group, braided 

absorbable polyglactin sutures (Vicryl®) were used. The Korean version of the Foot and Ankle Outcome Score (FAOS) and complications 

were assessed to evaluate functional and clinical result.

Results: Mean total FAOS score was 89.8 (range, 71.1-100) in the nonabsorbable suture group and 82.7 (range, 61.9-92.5) in the 

absorbable suture group (p = 0.22). All patients returned to their previous life activity. The absorbable suture group had fewer 

postoperative complications (10%) than the nonabsorbable suture group (20%), but there was no significant difference between two 

groups (p = 0.45).

Conclusion: This pilot study showed that use of an absorbable suture for Achilles tendon repair had functional and clinical results 

comparable to those of the nonabsorbable suture. However, a use of an absorbable suture was associated with a lower incidence of 

complications than the use of nonabsorbable suture. Therefore, these results have to be confirmed in a randomized controlled cohort trial 

with larger population.

Acknowledgment: This pilot study was performed to compare the functional and clinical results including complications after surgery in 

the open repair of Achilles tendon rupture with regard to the type of suture material. The results of this study have to be confirmed in a 

randomized controlled cohort trial with larger population.

Keywords: Achilles tendon, Acute rupture, Polyethylene terephthalate, Polyglactin
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Title: Prognostic Factors Affecting Correction Angle Changes after Supramalleolar Osteotomy using an Opening Wedge Plate in Varus 

Ankle Osteoarthritis: Clinical and Radiological Evaluations
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Introduction: Identifying the prognostic factors associated with supramalleolar osteotomy (SMO) outcomes would be helpful for treating 

patients with varus ankle osteoarthritis. We hypothesized that certain factors were associated with ankle correction angle changes. This 

study aimed to identify the prognostic factors affecting correction angle changes after SMO.

Materials and Methods: A total of 53 consecutive patients (58 ankles) were retrospectively evaluated after SMO for treating varus ankle 

osteoarthritis. Clinical outcome measures included a visual analog scale (VAS) for pain and the American Orthopaedic Foot and Ankle 

Society (AOFAS) scores. Radiological outcome variables included the tibial-ankle surface (TAS), talar tilt (TT), and tibial-lateral surface (TLS) 

angles. Statistical analyses were performed to identify the prognostic factors associated with the clinical and radiological outcomes.

Results: The mean VAS and AOFAS scores significantly improved from 7.1 ± 0.8 and 62.8 ± 3.9, preoperatively, to 3.6 ± 1.3 and 83.0 ± 7.6, 

at the final follow-up, respectively (both, P < .001). The mean TAS, TT, and TLS angles improved significantly from 82.8 ± 2.1°, 5.4 ± 1.4°, 

and 77.2 ± 1.7°, preoperatively, to 89.6 ± 1.9°, 2.6 ± 1.0°, and 78.9 ± 1.4°, immediately postoperatively (all, P < .001). However, at the final 

follow-up, they had significantly changed to 87.4 ± 2.0°, 3.1 ± 1.1°, and 78.3 ± 1.6°, compared to their postoperative values (all, P < .001). 

The changes in the TAS and TT angles significantly influenced the clinical outcomes at final follow-up (both, P < .05). Male sex, high body 

mass index (BMI; ≥26.4 kg/m2), and the existence of lateral cortex breakages were significantly associated with the TAS and TT angle 

changes (all, P < .05).

Conclusion: This study showed improved clinical and radiological outcomes after SMO for varus ankle osteoarthritis treatment, compared 

with the preoperative assessments. Male sex, high BMI (≥26.4 kg/m2), and lateral cortex breakages were important factors affecting the 

correction angle changes between postoperative and final follow-up assessments.

Acknowledgment: None
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Introduction: No general consensus has been reached regarding the optimal fixaftion methods for ankle syndesmosis injuries. This study 

aimed to evaluate the radiographic outcomes of syndesmosis injuries treated with a partially threaded 5.0 mm cannulated screw.

Materials and Methods: This study included 58 consecutive patients with syndesmosis injuries concurrent with ankle fractures who had 

undergone operative fixation with a partially threaded 5.0 mm cannulated screw to repair the syndesmosis injury. There were 45 male 

and 13 female patients, with a mean age of 39.9 ± 14.4 years. Radiographic indices, including the medial clear space, tibiofibular overlap, 

tibiofibular clear space, and fibular position on the lateral X-ray, were measured on the preoperative, immediately postoperative, and final 

follow-up radiographs. The measurements were compared between the injured and intact ankles.

Results: For the 58 patients, the Lauge-Hansen classifications were as follows: 32 patients had supination-external rotation fractures, 

10 had pronation-abduction, and 16 had pronation-external rotation. Twelve patients had a unimalleolar fracture, 28 had a bimalleolar 

fracture, and 18 had a trimalleolar fracture. All preoperative radiographic indices, including the medial clear space (p<0.001), tibiofibular 

overlap (p<0.001), tibiofibular clear space (p<0.001), and fibular position on the lateral X-ray (p=0.026), were significantly different 

between the injured and intact ankles. The medial clear space of the injured ankle was significantly wider than that of the intact ankle 

preoperatively (p<0.001) and became significantly narrower immediately postoperation (p<0.001). Finally, the medial clear space was 

not significantly different between the injured and intact ankles at the final follow-up (p=0.522). All cases showed loosening around 

the smooth shank of the partially threaded screw, which is considered to be caused by motion between the tibia and fibula. No screw 

breakage or refractures were observed.

Conclusion: A 5.0 mm partially threaded cannulated screw effectively restored and maintained the normal relationship between the 

tibia and fibula within the ankle mortise with little risk of complications. This appears to be an effective alternative technique to treat 

syndesmosis injuries concurrent with ankle fractures.

Acknowledgment: none
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Title: Epidermoid cyst mimicking plantar callus: A case report and review of the literatures
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Case: Epidermoid cysts are common benign subcutaneous lesion which commonly develops at hairy regions like scalp, back and face. 

However the cysts can rarely develop at glabrous tissue like palm and plantar area. Those lesions have been reported as developing by 

traumatic sequestration of epidermal cells or infection of virus. Forty-nine year old patient had mass on her sole for 1 year. She had a 

history of treatment of warts on her sole. After warts treatment, lesion like callus developed and became large. We regarded that lesion as 

callus or adventitious bursa. Epidermoid cyst is rare occurrence mass in the sole, however surgeons should consider that epidermoid cyst 

could develop on palm or sole after treatment of warts.

Acknowledgment: None
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Title: Operative treatment of chronic lateral ankle instability : Comparison of Clinical Outcome between arthroscopic and open modified 

brostrom procedure
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Introduction: Open modified Broström operation (MBO) is widely accepted as the reference standard for lateral ankle stabilization. Recently 

arthroscopic repair of the lateral ligament complex with suture anchors is increasingly used to treat chronic ankle instability  The aim of this 

study was to compare clinical and radiologic outcomes of arthroscopic and open MBOs.

Materials and Methods: Twenty seven ankles that underwent arthroscopic MBO and 33 ankles that underwent open MBO for a chronic 

lateral ankle instability from March 2012 to June 2016 were evaluated retrospectively. Clinical outcomes were evaluated according to 

the Visual Analogue Scale (VAS), American Orthopaedic Foot and ankle society (AOFAS) score and the Tegner activity scale. Radiologic 

outcome evaluations were performed preoperatively, 6 months and 1 year postoperatively at final follow-up using anterior talar translation, 

and talar tilt angle. Statistical analyses were performed to identify various prognostic factors associated with the clinical and radiologic 

outcomes.

Results: Prognostic factors including the patient’s age, gender, BMI, duration of symptoms, preoperative AOFAS, VAS, Tegner activity 

scale, anterior talar translation, talar tilt did not significantly influence clinical outcomes between the 2 groups (P > .05). The VAS and 

hospital stay at the immediate postoperative period were significantly worse on open MBO group (P < .05,). AOFAS, VAS, and the Tegner 

activity scale, radiologic finding showed significant improvement in both groups at the final follow-up (P < .001). There was no difference 

in the Tegner activity scale, AOFAS, or VAS scores, radiologic finding between the 2 groups at final follow-up (all P > .05).

Conclusion: There was no difference in the clinical and radiologic outcomes between arthroscopic MBO and open MBO for the treatment 

of lateral ankle instability at last follow up period after surgery. However, arthroscopic MBO is considered to be more effective than open 

MBO because of early pain reduction, shorter hospital stay and minimally invasive technique.

Acknowledgment: none
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Title: Treatment of Hallux Varus Deformity with a Concomitant Osteoarthritis
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Case: Hallux varus deformity usually develops as a complication of hallux valgus surgery. Arthrodesis has been suggested as a standard 

treatment for the patients who have fixed deformity or osteoarthritis involving the joint. A 59 year-old female patient visited our hospital 

with a chief complaint of both big toe deformity and pain. She had undergone bilateral hallux valgus surgery at other hospital 3 years 

ago. The radiograph showed the varus subluxation and narrowing of the 1st metatarsophalangeal (MTP) joint in both feet. The SPECT CT 

revealed a hot spot in the 1st MTP joint. The oblique Keller capsular interpositional arthroplasty combined with a reverse proximal chevron 

osteotomy was successively performed for each foot with an interval of 1 year. At 3 years after the 1st operation, the active and passive 

dorsiflexion of both 1st MTP joints were 60 degrees and 70 degrees each. The hallux varus deformity was corrected as well without any 

sign of recurrence. She was very satisfied with the painless motion of both 1st MTP joints and the correction of deformity at final follow-up 

visit.

Acknowledgment: None
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Case: Tarsal coalitions are an abnormal connection of two or more bones in the foot. They occur commonly between the calcaneus 

and talus or the calcaneus and navicular but can also arise from other intrinsic joints in the foot. We present specific 3 cases related to 

tarsal coalition in our hospital. Fifty five years old female patient visited hospital for numbness and tingling sensation on her right foot. 

Simple X-ray and CT showed posterior talocalcaneal coalition. There was cystic lesion in tarsal tunnel lateral to talocalcaneal coalition. 

After conservative treatment had failed, she was treated successfully with surgical excision of the cyst. At the last follow-up examination 

at 1 year postoperatively, she remained pain free and fully engaged in everyday life. Eleven years old boy visited hospital for ambulatory 

dysfunction. He had both flatfoot and limitation of motion on both ankle joints. Simple X-ray and CT showed massive tarsal coalition that 

means all tarsal bones fused together. He had varus ankle deformity, so was treated with distal tibia medial side temporary epiphysiodesis. 

After 9 months postoperatively, he is getting better with his ambulation. His younger brother had no symptom on his feet, but we 

incidentally found his brother also has massive tarsal coalition on X-ray and CT. They are diagnosed with Nievergelt-Pearlman syndrome. 

Thirty one years old male patient visited hospital for the pain on his foot medial plantar area. X-ray and CT showed both foot naviculo-

cuneiform coalition. He was involved in sports and presented with pain during physical activity. After conservative management had 

failed, he was treated successfully with surgical excision of the coalition and naviculo-cuneiform fusion using T-plate. At the last follow-

up examination at 1 year postoperatively, he remained pain free and has no discomfort his both foot. We presented the specific 3 cases 

related to tarsal coalition, and we hope these cases will help to diagnose the patients with rare type of tarsal coalition.

Acknowledgment: The researcher claims no conflicts of interest.
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Title: Subtalar Arthroereisis Using Kalix® Sinus Tarsi Implant for Pediatric Flexible Flatfoot
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Introduction: The purpose of this study was to evaluate the radiographic and clinical outcomes of subtalar arthroereisis for the treatment 

of pediatric flexible flatfoot.

Materials and Methods: We retrospectively investigated 14 feet in 10 patients with flexible flatfoot who were treated with a subtalar 

arthroereisis using sinus tarsi implant between March 2007 and June 2012. Radiographically, talo-1st metatarsal angle, talar declination, 

and calcaneal pitch angle has been measured on lateral radiographs. Talo-navicular coverage angle and talo-1st metatarsal angle was 

measured on anteroposterior radiographs and tibio-calcaneal angle was assessed by hindfoot alignment view. Visual analog scale (VAS) 

pain scores and the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scores were used for the clinical evaluation.

Results: The mean follow-up was 48.7 months (16~98 months), and the mean age was 11.6 years (6~19 years). Radiographically, the 

mean preoperative and postoperative values measured by lateral foot radiograph were -25.1° and -7.5° for talo-1st metatarsal angle, 37.4° 

and 23.2° for talar declination, 8.3° and 15.0° for calcaneal pitch angle, respectively. The mean preoperative and postoperative values 

measured by foot AP radiograph were 23.0° and 11.9° for talo-navicular coverage angle, 17.2° and 9.0° for talo-1st metatarsal angle, 

respectively. Also tibio-calcaneal angle improved from valgus 17.4° on average to 4.5° on average. Clinically, VAS score and AOFAS score 

was improved from 5.8 to 1.5 and from 61.8 to 90.4, respectively. Complication was sinus tarsi pain that occurred in 5 cases (35.7%).

Conclusion: We achieved satisfactory correction of pediatric flexible flatfoot deformities by subtalar arthroereisis using sinus tarsi implant 

with favorable radiographic and clinical measures. However, high potential complication rate of postoperative sinus tarsi pain on weight-

bearing should be carefully considered.

Acknowledgment: This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
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Introduction: To evaluate and compare the efficacy of Bohler’s angle with other anatomic features as an intra-operative reference in 

determining whether the injured calcaneus was reduced to nearly its pre-injured state.

Materials and Methods: Eighteen postoperative lateral radiographs were obtained and edited into two versions: in one, the anterior of the 

calcaneus was erased to not check Bohler’s angle, and in the other, peri-calcaneal structures such as the talus were erased to check only 

Bohler’s angle. Four orthopedic surgeons were asked to determine from the two sets of images whether the injured calcaneus had been 

reduced to nearly its pre-injured state in two sessions. Intra-and interobserver reliability, specificity, sensitivity, and positive and negative 

predictive values were assessed.

Results: Intra- and interobserver reliability ranged from 0.110 to 0.723 irrespective of the test, and the sensitivity and specificity of the tests 

did not differ significantly in either trial. Positive and negative predictive values also showed similar patterns.

Conclusion: Intra- and interobserver reliability ranged from 0.110 to 0.723 irrespective of the test, and the sensitivity and specificity of the 

tests did not differ significantly in either trial. Positive and negative predictive values also showed similar patterns.

Acknowledgment: None
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Introduction: The purpose of this study is to classify post-operative periprosthetic femoral fractures after Total Hip Replacement 

Arthroplasty (THRA) according to the Vancouver Classification, and to analyze treatment outcomes.

Materials and Methods: From February 2008 to March 2016, 14 cases of periprosthetic femoral fractures after THRA were found. Total of 

13 cases (8 males, 5 females) with follow-up data of at least one year were included in the study; two cases were excluded due to follow 

up loss. Clinical results were evaluated using the Harris Hip Score (HHS) and the Modified Koval Index.

Results: The mean age of the patients was 64.5 years (range, 39~78 years). The mean time to fracture after THRA was 67 months (range, 

1~228 months), and mean follow up period was 35 months (range, 12~100 months). Mechanisms of injury included 7 falls, 4 traffic 

accidents, and 1 industrial accident. According to the Vancouver Classification, 8 cases of type B1 fracture, 3 cases of type B2 fracture, 1 

cases of type B3 fracture, and 1 cases of type C fracture were reported. Mean bone mineral density T-score of the patients was -2.3 (-2.34 

± 2.0). Revision THRA with internal fixation was performed in 4 cases (3 cases of type B2, 1 case of type B3), and internal fixation was 

performed in 9 patients (types B1, 2 and C). In particular, internal fixation and allogenic bone grafting was done in one case (type C) with 

BMD T-score of -5.6. Average time to bone union was 5 months (5.0 ± 1.6); bone union was achieved in all cases. Mean HHS was 92 points 

(92.4 ± 6.1) at the last follow-up, and mean Modified Koval index was 4.6 points (4.58 ± 0.5), which decreased by just 0.2 points compared 

to the preoperative index score. In one patient who underwent internal fixation with type B1 fracture, fracture at distal part of the plate 

occurred due to a fall, one year after the operation. The existing plate was removed and internal fixation was performed; 3 months later, 

metal plate breakage was found. Bone union was finally achieved by removal of the broken plate, followed by internal fixation using 

double metal plate and allogenic bone grafting.

Conclusion: Selection of the surgical approach based on the fracture types according to the Vancouver Classification was proven to be 

reliable. In cases of femoral stem loosening with type B3 fracture, active surgical treatment including revision THRA and internal fixation 

suggested favorable clinical results. In cases of type B1 and C fractures with osteoporosis, in which complications due to non-union are 

more common, internal fixation combined with allogenic bone grafting showed good prognosis.

Acknowledgment: no conflict of interest
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Introduction: 쇄골 골절은 비수술적 방법으로 치료되어 왔으나 최근에 수술적 치료의 적응증이 확대되는 추세이며 전위된 쇄골간부 골절에는 수술적 

치료가 기능면에서 우수함이 보고되고 있다. 기존의 해부학적 금속판으로 최소 침습적 금속판 고정술을 시행하기에는 환자마다 쇄골의 형태가 다양하여 

수술시에 해부학적 금속판을 윤곽 성형시켜야 하는 어려움이 있었다. 이에 본 연구에서는 반대측 쇄골의 형태를 이용하여 삼차원 인쇄 모형을 제작하고 

수술 전 사전 윤곽 성형 금속판을 미리 준비하는 방법으로 수술을 시행한 군과 기존의 관혈적 정복술을 시행한 군을 비교하였다.

Materials and Methods: 2013 년 12 월부터 2015 년 8 월까지 전위된 쇄골 간부 골절 50 명를 대상으로 하였으며, 25 명은 최소침습 방법(A 군)으로, 

25 명은 관혈적 정복술(B 군)을 시행하였다. 이 가운데 18 개월 이상 추시가 가능했던 43 명(A 군은 21 명, B 군은 22 명)을 대상으로 비교분석 하였다. 

평균 연령은 37.4 세(13~65)였으며, 단순 골절이 23 명(A 군 10 명, B 군 13 명), 분쇄 골절이 20 명(A 군 11 명, B 군 9 명)였다. A 군은 쇄골 간부 골절

에 대해 반대측 쇄골의 형태를 삼차원 인쇄 모형을 이용해 제작 후 금속판을 사전 윤곽 성형시켜 미리 준비한 뒤 C 형 투시 장치 유도하에 K-강선을 이용

하여 비침습적으로 골수강 내 정복을 시행 후 골절 부위의 내측과 외측에 최소 절개를 가한 뒤 최소 침습적 금속판 고정술을 시행하였다. B 군은 관혈적 

정복술 및 금속판 내고정술을 시행하였다. 치료 결과는 방사선학적 평가(방사선학적 유합, 평균 골유합기간, 합병증 발생 여부), 기능적 평가(KSS score, 

Constant score), 임상적 평가(수술 반흔 길이, 술 후 통증의 완화, 운동 범위 회복, 주관적 만족도)를 평가하여 분석하였다.

Results: A 군 21 명 중 1 명에서 초기 수술 중의 기술적 오류에 의한 불유합이 발생하였으며, B 군에서는 불유합이 발생하지 않았다. 평균 방사선학적 골

유합 기간은 A 군에서 9.6 주 B 군 11.1 주 였다. (P = 0.07) 수술 후 최종 추시시 평균 KSS score 는 A 군 94 점, B 군 93 점, 평균 constant score 는 A 

군 97 점, B 군 98 점이었다. A 군의 수술 반흔의 길이는 평균 내측 24mm, 외측 26mm 였으며, B 군은 평균 84mm 였다. 전예에서 술 후 통증 완화, 운

동 범위는 유의한 차이가 없었으며, 흉터 만족도는 A 군에서 유의하게 높았다. B 군에서 나사에 의한 자극으로 피부 감염이 1 예에서 발생하였으며, 견관

절 강직, 부정유합, 심부감염 등의 합병증은 발생하지 않았다.

Conclusion: 전위된 쇄골 간부 골절에서 삼차원 인쇄 모형을 이용한 최소 침습적 금속판 고정술은 기존의 관혈적 정복술 및 금속판 고정술에 비하여 임

상적 기능평가 및 골유합 측면에서 통계학적으로 의미있는 차이를 보이지 않았으나, 흉터에 대한 만족도는 기존의 수술 방법보다 우수하였다.

Acknowledgment: My thanks and appreciations also go to my colleague in developing the project and people who have willingly helped 

me out with their abilities. (Conflict of interest: None) 
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Introduction: The lower one third area of the lower leg is very difficult to treat if a skin defect occurs. The bone can easily be exposed 

because of the soft thin tissue. For treatment of this area, the surgeon must be familiar with the free flap, island flap, and rotational flap 

procedures. But these procedures are not easy and skin necrosis can occur even after the operation. Staged and safe procedures were 

performed using a semisoleus muscle flap and a Full Thickness Skin Graft (FTSG).

Materials & Methods: A forty-six-year-old man had a skin defect on the lower third of his lower leg. The bone was exposed and a soft 

tissue defect was observed. There was an active infection in the exposed area. The wound was irrigated and debrided daily. It took 2 

weeks for the wound infection to subside. After the wound was cleared the semisoleus muscle was transposed on the exposed bone area. 

The lower distal quarter of the soleus was incised. The lower medial quarter was used to protect the exposed bone area. A good bed for 

a skin graft was then developed over two weeks. A full thickness skin graft was placed over the muscle flap area. The graft coverage was 

effective for the patient.

Results: The skin defect was successfully covered. No skin necrosis and no other complications occurred. However, we did need two 

separate procedures for the soleus muscle flap and FTSG.

Conclusion: The semisoleus muscle transposition flap and FTSG are valuable and safe procedures on soft tissue defects on the lower third 

area of the lower leg.

Acknowledgment: none
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Introduction: Fracture of proximal middle phalanx leads to persistent pain and considerable loss of hand function. Comminuted 

intraarticular fracture of the base of middle phalanx, also known as the phalangeal Pilon fracture, requires open reduction and internal 

fixation; however, in cases with small bone fragments, internal fixation using Kirschner wires (K-wires) is difficult. On the other hand, 

conservative treatment shows less satisfactory treatment results due to complications such as stiffness and dysfunction, due to prolonged 

splinting. Therefore, we suggest the use Distraction Dynamic External Fixators (DDEF) for the treatment of proximal middle phalanx 

fractures.

Materials and Methods: Seven patients who were diagnosed with comminuted intra-articular fracture of the base of middle phalanx from 

February 2014 to November 2016 were enrolled in this study. Patients also showed subluxation of proximal interphalangeal joint and 

were suspected of injury of the ulnar collateral ligament. They underwent closed reduction under "C"-arm image intensifier, and DDEF 

was applied under general anesthesia. Range of motion (ROM) exercise was encouraged after 3 to 5 days after operation, and DDEF as 

removed after 4 weeks. Bone union, ROM, and complications were evaluated 4 to 6 weeks postoperatively

Results: None of the patients who were treated with DDEF showed any signs of postoperative complications such as joint stiffness, non-

union, and infection.

Conclusion: Wide range of treatment options is available for the treatment of comminuted intra-articular fracture of the base of middle 

phalanx. There are several therapeutic advantages to using Distraction Dynamic External Fixator (DDEF) over other treatment options: 

it can provide distraction across the PIP joint, relieving the deforming force; it helps maintain reduction and reduces forces through 

the ligamento-taxis; early active and passive ROM were made possible, thereby reducing joint stiffness; continuous passive ROM 

itself stimulates cartilage regeneration; by maintaining anatomical reduction. DDEF prevents patients from further injuries, which may 

exacerbate joint stiffness

Acknowledgment: I would like to express my sincere thanks to our Pf. Chae Chil Lee who gave me an opportunity to undertake such a 

niceexperience.
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Title: Intramedullary Nailing for Distal Tibial Metaphyseal Fracture Using Expert Tibial Nail
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Introduction: Recently expert tibial nail (ETN; Synthes) with multidirectional locking options is used in distal tibial fractures. Its unique 

design of locking options placed very distally, allows optimized bone purchase with at least 2 interlocking screws, especially when the 

distal fragment is very short. The purpose of this study is to evaluate the clinical, radiographic results and complications for distal tibial 

metaphyseal fractures (AO classification 43-A) treated with ETN, retrospectively.

Materials and Methods: This retrospective study included 20 patients (20 cases) of distal tibial metaphyseal fractures (AO classification 43-

A1, 43-A2, 43-A3) treated with ETN between June 2009 to April 2016. We analyzed age, gender, mechanism of trauma, fracture pattern, 

presence of fibular fracture and presence of open fracture, interval between trauma and operation (intramedullary nailing). Clinical results 

were evaluated using American Orthopaedic Foot and Ankle Society (AOFAS) score, and radiographic result was evaluated using time to 

radiographic union and union status (coronal and sagittal alignment).

Results: Mean age was 51.9 years (26~85). Female was 13 cases and male was 7 cases. Slip-down was 14 cases, traffic accident 5 cases, 

fall-down 1 case. Fracture pattern showed 11 patients in 43-A1, 6 in 43-A2, 3 in 43-A3. Fibular fracture was present in all 20 cases. Open 

fracture was one case (type 3A). Interval between trauma and operation was average 7.5 days (0~104). The bony union was achieved at 

average 14.5 weeks. Average AOFAS score was 90.2 points. At the last follow up, there was no malunion, non-union and infection. At the 

last follow up, coronal alignment in AP view was valgus 0.54°(varus 2.8°~valgus 3.5°) in average, and sagittal alignment in lateral view was 

anterior 0.9°(posterior 3.5°~anterior 4.5°) in average.

Conclusion: We treated 20 cases of distal tibial metaphyseal fractures (AO classification 43-A) with ETN and obtained satisfactory 

clinical  and radiographic results. So we think that intramedullary fixation with ETN may be a good treatment option for the distal tibial 

metaphyseal fracture, especially when the distal fragment is very short.

Acknowledgment: None
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Case: 39 세 여자가 낙상 후 발생한 우측 원위 경비골의 개방성 분쇄 골절로 내원하여 수상 당일 관혈적 정복술 및 다발성 K 강선과 나사못을 이용한 내고

정술 및 Ilizarov 를 이용한 외고정술을 시행 하였다. 외고정장치 제거술 후 단하지 석고붕대 고정 및 족관절 보조기로 전환하여 보행이 가능하였던 환자의 

외래 추시 중, 술 후 9 주에 방사선학적으로 우측 족관절 전방 탈구소견이 확인 되었다. 이에 대하여 역행적 골수정을 이용한 족관절 유합술을 시행하였으

며, 술 후 38 개월 최종 추시시 특별한 보조기 없이 보행 가능한 상태이며 임상적 합병증은 관찰되지 않았다. 방사선학적으로 골유합이 확인 되었으며 임

상적으로 The American Orthopaedic Foot & Ankle Society (AOFAS) score 상 87 점이었다. 저자들은 간과된 족관절 전방탈구의 수술적 치료에서 

역행적 골수정을 이용한 족관절 유합술 후 중기 추시 결과 우수한 치료 결과를 얻었으며, 이에 효과적인 치료법으로 생각되어 문헌 고찰과 함께 보고하고

자 한다.

Acknowledgment: none
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Introduction: Minimally invasive plate osteosynthesis (MIPO) with dual (medial and lateral) Locking compression plate (LCP) for 

metaphyseal complex distal femur fracture may increased plate fixation stability and encourage good clinical outcome. So we evaluate the 

outcome of MIPO with dual LCP for metaphyseal complex distal femur fracture.

Materials and Methods: 22 patients with metaphyseal complex distal femur fracture underwent MIPO with dual LCP. Average age was 

62.8 years (range, 32-82 years). According to the AO classification system, there are 13 type 33-A3 and 9 type 33-C2 fractures. Most of 

the fractures were closed; two case were Gustilio type III open fractures. Among the 22 case, 5 periprosthetic metaphyseal complex distal 

femur fracture are analyzed. Indexes for evaluation included operative time, time to radiographic union, the incidence of complications 

of malunion, nonunion, angulation, and shortening. Modified WOMAC score was introduced for functional evaluation. Statistics Analysis 

System (SAS) 9.2 was used for analysis.

Results: 20 patients obtained bony union. The average time to union was 16.2 (range, 7-29) weeks. The average Modified WOMAC score 

was 44.4 (range, 33-50). The mean visual analog scale (VAS) was 1.8 (range, 0-8),. The mean activity score was 22.9 (range 20-28). The 

mean range of motion (ROM, flexion contracture) score was 8.7 (range 6-10). The tenderness at fracture site score was 4.2 (range 0-5). 

And the full weight bearing time was 11.3 weeks (range, 8-16). The postoperative complications were 2 malunion.

Conclusion: Despite modern fixation techniques of MIPO with LCP, the metaphyseal complex distal femur fractures still resulted in 

nonunion, plate broken, varus deformity and poor clinical outcome. But the MIPO with dual LCP increased more plate fixation stability 

and encourage good clinical outcome. So we thought MIPO with dual LCP can be good treatment option for metaphyseal complex distal 

femur fracture.

Acknowledgment: no conflict of interest
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Case: Dual plating with locking compression plate for comminuted intraarticular fracture of distal humerus is popular method. The 

incidence of ulnar nerve injury after surgery was reported up to 38% and was known to be reduced by anterior transposition of ulnar nerve 

but some surgeons believe that this extensive handling of the nerve with transposition can increase the risk of ulnar nerve dysfunction. At 

the present time, there are inadequate data to resolve this debate. Iatrogenic ulnar neuropathy may have been the result of several causes, 

including manipulation during splinting, intraoperative manipulation, entrapment in scar tissue, or by hardware irritation. Among them, 

we report the ulnar nerve neuropathy with irritation with screw head not fully inserted in dual plating with locking compression system. 

39 year-old female has transferred and showed type C2 (AO/OTA classification) distal humerus fracture with preoperative CT scan. Patient 

did not have nerve injury sign and symptom below elbow. After 2 days, we fixed fracture by dual plating with locking compression plate 

through posterior approach. Hinged external fixation was applied additionally because we could not confirm a firm fixation even after dual 

plating. After plating, we did confirm any iatrogenic ulnar nerve damage and did not anterior ulnar nerve transposition because of increase 

tension on transposed nerve. But we made thin soft tissue block between plate and ulnar nerve. 4 days after surgery, patient complained 

tingling sensation and numbness on 4th and 5th fingers. We decided a exploration for unimproved ulnar nerve symptoms and sign. Soft 

tissue block we made in primary surgery could not been found. Ulnar nerve had a contact with head of second distal screw in medial plate 

and this screw was not fully inserted. Some dark color changes with 1mm diameter on the contact area of ulnar nerve. The change of 

insertion angle for best purchase for bone fragment made an incomplete insertion of screw. We removed screw and made a soft tissue 

block again instead of nerve transposition because of increased tension on ulnar nerve with transposition. Ulnar neuropathy was confirm 

with EMG at 3 months after first surgery and still did not show improvement at the last visit and EMG evaluation.

Acknowledgment: In the use of locking compression plate, the insertion angle change can make an incomplete screw insertion. Thickness 

of plate can make nerve transposition or making of soft tissue block between implant and ulnar nerve difficulty. Furthermore, the screw 

head in profile in locking system usually have little sharp edge because screw head have threads. Based on this case, locking screw should 

be fully inserted and try to make a sift tissue block between ulnar nerve and implant if nerve transposition would increase tension on ulnar 

nerve.
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Title: Posterior dual plating for distal shaft fractures of the humerus
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Introduction: To evaluate the results and efficacy of posterior dual plating for distal shaft fractures of the humerus.

Materials and Methods: We retrospectively analyzed 12 cases with minimum 6 months follow-up period who underwent open reduction 

and internal fixation using posterior dual plating for distal shaft fractures of the humerus from July 2007 to July 2015. After location 

of radial nerve without dissection by posterior triceps splitting was confirmed, the fracture was stabilized using short 3.5 mm locking 

compression plate. Then additional fixation using long 3.5 mm locking compression plate was performed. Clinical outcomes were assessed 

according to Mayo Elbow Performance Index (MEPI) scoring system and radiological outcomes were assessed by serial plain radiographs.

Results: 11 cases (91.7%) had bony union and the mean union period was 13.9 weeks. One case with delayed union was treated by 

autogenous iliac bone graft at 8 months after surgery and had bony union finally. The mean MEPI score was 95.8 and the clinical outcomes 

were 9 excellent, 3 good. Postoperative complications included 1 elbow stiffness by heterotopic ossification and 1 temporary radial nerve 

palsy. One case with temporary radial nerve palsy was completely recovered within 4 days after surgery.

Conclusion: Posterior dual plating for distal shaft fractures of the humerus revealed satisfactory clinical and radiological outcomes. It can 

be a useful option provide stable fixation without dissection of radial nerve.

Acknowledgment: None
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Introduction: Determining the most appropriate operative treatment for proximal humeral fractures continues to be challenging, especially 

in patients with osteoporosis. However, Despite the increased use of locking plates, loss of fixation continues to be a problem. To prevent 

these postoperative complications, several supplementary suture techniques using nonabsorabable sutures allowing for the incorporation 

of the rotator cuff as a fixation point have been described. The objective of this study was to evaluate the radiological and clinical results of 

tension suture fixation using two washers with PHILOS plate (Synthes, West Chester, PA, USA) for proximal humeral fractures.

Materials and Methods: Consecutive 39 patients were included and divided into two groups with adequate and inadequate medial 

support (MS (+) group vs MS (-) group). The mean follow-up period was 44.9 months (range: 26-69 months). The clinical results were 

evaluated using the visual analogue scale (VAS) pain score, American Shoulder and Elbow Surgeons (ASES) score, and subjective shoulder 

value (SSV). The radiological results were evaluated by serial radiographs and Paavolainen method, which measures the neck-shaft angle 

(NSA).

Results: The mean age at the time of surgery was 58.4 years (range: 17-86 years) and there were 12 men and 27 women. The mean 

follow-up period was 44.9 months (range: 26-69 months). Bony union was achieved in 37 cases (94.9%). The mean NSA was changed 

from 133.5° postoperatively to 131.0° at the final follow-up period, but this change was not statistically significant. 35 cases (89.8%) had 

good radiological results as determined by the Paavolainen method. The mean final VAS pain score, ASES score, and SSV were 1.3, 87.3, 

and 86.0%, respectively. There were no significant differences between the two groups with respect to radiological and clinical outcomes. 

8 cases (20.5%) had complications including 5 with shoulder stiffness, 1 experiencing nonunion by fixation failure, 1 malunion, and 1 

migration of greater tuberosity.

Conclusion: Tension suture fixation using two washers with PHILOS plate for proximal humeral fractures yielded satisfactory clinical and 

radiological results. It can be a treatment option that can reduce various deformities and fixation loss.

Acknowledgment: None
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Introduction: Radiocarpal dislocation (RCD) is a very rare injury caused by high-energy trauma. RCD is common to have a fracture of radial 
styloid rather than pure dislocation and may be accompanied by volar rim avulsion fracture of lunate facet of distal radius that attached 
to short radiolunate ligament. The authors report the treatment results of patients with volar rim avulsion fracture of lunate facet of distal 
radius in the patients of RCD.
Materials and Methods: We retrospectively reviewed fifteen patients treated with RCD between 2009 and 2016. According to the 
classification by Dumontier etc., all RCD were classified as Group 2 that associated with a large fracture fragment of the radial styloid. We 
classified Group 2 as Group 2A without volar rim avulsion fracture of lunate facet of distal radius and Group 2B with volar rim avulsion 
fracture of lunate facet of distal radius. There were twelve males and three females with an average age of 40 years (range, 19 to 79 
years). Ten patients were dorsal RCD and five were volar. The mechanism of injury was motorcycle accidents in five patients, fall from a 
height in five, vehicle accident in three and fall from a standing height in two. Other organ trauma were associated with seven patients. 
All RCDs were treated surgically by open reduction. Fractures of radial styloid were fixed using K-wires or plate. Short radiolunate ligament 
that detached from volar rim of lunate facet was repaired using sutureanchor in Group A2 and volar rim avulsion fracture of lunate facet 
was fixed with mini screws (1.5mm) in Group 2B. Carpal tunnel release was performed in five patients and additional external fixation was 
performed in four patients. The outcomes were assessed using the Mayo wrist score (MWS), the disabilities of the arm, shoulder, and hand 
(DASH) and patient-rated wrist evaluation (PRWE).
Results: The outcome according to MWS was rated as excellent in five patients, good in two, fair in five, and poor in three. The mean PRWE 
was 18.6 points (range, 2.5 to 42.5 points). The DASH score was 22.3 (range, 2.75-46.75). Two of 15 RCDs included in Group 2A. One 
patient was good in MWS, 24.75 points in DASH, and 17 points in PRWE. And the other was fair, 41.25 points, and 29 point, respectively.
Conclusion: RCD is a high-energy injury accompanied by fractures and ligament injuries. In order to maintain stability of radiocarpal joint, 
accurate reduction for fracture of radial styloid and repair of palmar radiocarpal ligament are necessary. Because palmar radiocarpal 
ligament including short radiolunate ligament is often damaged in the form of volar rim avulsion fracture of distal radius, we think that 
fixation of this fragment may help to maintain stability of radiocarpal joint.
Acknowledgment: No acknowledgment required
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Introduction: Arm wrestling is a famous sport in many cultures for a long time. Arm wrestling can cause various injuries including humerus 
fracture, but the public are lack of awareness and vigilance about it. In this study, we report 15 cases of humeral shaft fracture occurred 
during arm wrestling. The clinical features and treatment outcomes of the fractures were analyzed and review of previous study was 
conducted concurrently.
Materials and Methods: This study was performed in 15 patients who were diagnosed as humerus fracture during arm wrestling at our 
hospital from January 2007 to December 2016. The information of patients' anthropometric measurements, accompanying injuries and 
treatment results were examined using medical records. The information at the time of the competition was retrospectively surveyed. 
Using plain radiographs, the distribution and involvement of fracture over total length were evaluated by dividing the total length of the 
humerus into 10 zones. According to the presence of the butterfly fragment, The patients with the butterfly fragment were classified 
into the butterfly group, and the others into the simple group. Characteristics of each patient group were compared. Statistical analysis 
was performed using SPSS ver. 18(SPSS Inc., Chicago,IL,USA), and the comparison between the patient groups was performed using an 
independent sample T-test.
Results: All the cases occurred during the arm wrestling conducted as a leisure activity. All of patients were male, and were ordinary 
people, not professional athletes. The situations of injury were 6 cases of losing situation(40%), 7 cases of equal situation(46.7%) and 
2 cases of winning situation(13%). In the radiological analysis, 8 fractures with a butterfly fragment and 7 with a simple spiral fracture 
were observed. All butterfly fragments were located in the medial side. All but one fracture were located between zone 5 and zone 9, 
with an average length of fracture 7.9 ± 2.69 cm and involved 25.4% of the total length of the humerus. In the comparative study, the 
time to fracture from the beginning of arm wrestling was significantly longer in butterfly group than simple group. (15.6 ± 9.03 vs 7.9 ± 
2.67 seconds) In all except one case, open reduction and internal fixation with metal plate and screws were performed. There were no 
complications and in all cases, fracture union was observed on plain radiograph.
Conclusion: In this study, there was a higher incidence of fracture in equal or losing situation and It was found that the possibility of 
butterfly fragment was increased when the competition is prolonged. The fracture was extending from the middle to the distal part and 
all accompanying butterfly fragments were on the medial side. When doing arm wrestling, especially with a strong competition, it is 
necessary to be more aware of the risk of injury such as a fracture.
Acknowledgment: none
Keywords: arm wrestling, fracture, humeral shaft, amateur, young male
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Introduction: To achieve good clinical and radiological outcomes in complex 3 or 4 part displaced fractures and fracture-dislocation 

especially in elderly osteoporotic patients remains a challenging task for orthopedic surgeons. Recently, the use of RTSA is being increased 

for the treatment of complex proximal humerus fractures of elderly patients. The purpose of this study was to compare the clinical, and 

radiological outcomes of reverse total shoulder arthroplasty (RTSA) with hemiarthroplasty(HA) in complex proximal humeral fracture of 

Asian elderly patients. The secondary hypothesis was that RTSA group using fracture stem provide better radiological outcomes (especially 

less greater tuberosity migration) and it could be lead to better shoulder ROM, and improved patient’s satisfaction compared to HA group.

Materials and Methods: Between 2007, December to 2017, forty consecutive elderly patients [mean age: 76.7 years (range, 67 – 86 years)] 

with minimum of two years follow up underwent an arthroplasty for a complex proximal humeral fracture were enrolled in our study. 

Indication for the arthroplasty (HA or RTSA) were 3 or 4 part proximal humerus fractures or fracture/dislocation or humeral head splitting 

fractures. Eighteen patients underwent hemiarthroplasty (HA group), followed by 22 patients who underwent conventional reverse 

shoulder arthroplasty using non-fracture stem (RSA group). We compared the clinical and radiological outcomes and also complication 

between both groups.

Results: At the last follow up, both group showed significant improvement of post-operative ASES, UCLA and SST scores and ROM (forward 

flexion, abduction, external rotation and internal rotation). However, there was no significant differences of these outcomes between 2 

groups (p>0.05). Age was the only parameter with significant differences between 2 group. Also, there was no significant differences of 

greater tuberosity migration or absorption without tuberosity healing (p=0.45).

Conclusion: In the complex proximal humerus fracture of Asian elderly patients, RTSA yielded good functional outcomes and improved 

patient satisfaction rate with high complication rates compared to HA. Tuberosity migration without healing was the same problem for 

RTSA. GT healing rate can be affected by kinds of humerus stem used in RTSA. According to our results, RTSA using the conventional stem 

show higher GT failure and complication rate with the same clinical outcomes compare to HA.
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Case: We report three cases of femoral intertrochanteric fracture combined with neck fracture which were detected by computed 

tomography. On plain radiograph, the fractures were diagnosed as intertrochanteric fracture, but they were revealed as concomittent neck 

fracture by computed tomography. Treatment plans were exchanged from fixation to arthroplasty after their diagnosis. All fractures were 

developed by low-energy trauma in senile patients. The routine use of computed tomography in diagnosis of intertrochanteric fracture is 

not bebeficial.. Because it has problems of harmful radiation exposure, extra-cost, or delay of surgery. However, computed tomography is 

useful in detecting intertrochantric fracture with neck fracture and evaluating it's fracture geometry when the fracture is comminuted or 

suspicious. Also, undiagnosed combined neck fracture can be risk of fixation failure of intertrochanteric fracture.

Acknowledgment: none
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Title: Arthroscopic treatment in posterior wall fracture with or without femoral head fractures
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Introduction: The purpose of this retrospective study was to analyze the early outcomes of arthroscopic reduction and fixation in 

acetabular posterior wall fracture with or without femoral head fractures.

Materials and Methods: Between 2010 and 2016, 15 consecutive patients undergoing arthroscopic reduction & internal fixation (ARIF) 

for acetabular posterior wall fractures were analyzed. All patients available for review at a mean of 21 months (range, 7-52 months). 

Average age was 43 years (range, 27-63 years) at surgery. Of the 15 hips, 6 had a minimally displaced posterior wall fracture and 9 had a 

markedly displaced one. Three of 9 displaced posterior wall fractures had a femoral head fracture. The general indications for use ARIF, 

fractures had a questionable stability require dynamic stress view under the general anesthesia, or combined injuries such as femoral head 

fracture dislocation. Fracture had free articular fragment and marginal impaction was excluded. Arthroscopic fixation using cannulated 

screws (4.0 mm) or cortical screws with washers was performed in supine position for minimally displace fracture approaching peripheral 

compartment, or lateral position for markedly displaced one approaching deep gluteal space. Radiographs were assessed to establish 

fracture healing, joint space narrowing, and traumatic arthritis. Quality of life and hip function were assessed using modified Harris hip 

score (mHSS), UCLA activity level and satisfaction scores.

Results: Surgical technique evolved during the study period. In the early period, one hip revised open reduction and internal fixation due 

to low quality of reduction in arthroscopic surgery. Joint space narrowing was noted in 1 hip. It was a neglected diagnosis of acetabular 

posterior wall fracture at the other hospital (2 months after injury). Re-fracture/dislocation had been occurred in one patient due to motor-

cycle accident at 3 month after ARIF. THA were performed those two patients. Self-assessed pain and function scores were generally 

excellent except two neglected diagnosis cases. Average hospital stay was 4 days (range, 3-10 days). There was no other complication such 

as iatrogenic nerve injury, heterotopic ossification, and intra-articular hardware.

Conclusion: An arthroscopic reduction and internal fixation of acetabular posterior wall fracture results in shorter hospital stay, early joint 

motion at early postoperative period, thereby effectively treating in a minimally invasive.

Acknowledgment: None
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Introduction: The purpose of this study is to evaluate the results of modified tension band wiring using fiber wire in treatment of patella

fractures.

Materials and Methods: A retrospective study of 16 patients with follow-up period longer than six months who underwent modified 

tension band wiring using fiber wire for patellar fracture from June 2015 to June 2016 was conducted. Analysis was based on radiological 

evaluation of bony union and articular surface displacement. Also clinically by measuring postoperative VAS(Visual Analogue Scale) 

against preoperative VAS and evaluating the postoperative function of the knee joint using the Levack's scoring system. After articular 

reduction was held, two 1.8 k-wires were fixed perpendicularly to the fracture surface. Tension band wiring was then performed through 

the interrupted suture of figure 8 using a fiber wire rather than a metal wire. All surgical procedures were performed at flexion of the knee 

over 90 degrees. Controlled passive range of motion exercise was started at first week from the postoperative day.

Results: All fractures healed and mean time elapsed for union was 11 weeks(range, 10 to 13 weeks). Complete union without displacement 

and full ROM(range of motion) was achieved in all cases. Clinical results according to Levack's scoring system were excellent in 12 

cases(75%) and good in 4 cases(25%). The preoperative VAS was 7.1 points and the postoperative improvement was 1.3 points. There 

were no complications by k-wire and fiber wire after surgery.

Conclusion: In treatment of patellar fractures, modified Tension Band Wiring Technique using fiber wire has no complication according to 

metal wire, and it is an effective surgical technique to apply the advantages of tension band wire technique.
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Introduction: A surgical procedure on lower limb fractures largely consists of a fracture reduction and fixing of bone fragments. Two to 
three surgeons generally participate in the surgical procedure. The reason why many surgeons are required is that there is a need to tow 
a distal fracture part of leg with a great force of about 200 to 400N for the fracture reduction. Moreover, the towed position needs to be 
kept, which puts a great physical burden on surgeons. Nevertheless, allocating many surgeons to perform only the operations for which 
a physical labor is required many be reckoned as a form of inefficient manpower management. Though a fracture table is a form in which 
the fractured portion is towed while fixing a foot portion, it is difficult to accurately adjust positions of bone fragments, and measure 
or maintain a traction force, which may cause an excessive traction. We have developed an Auto-weight Loading Bone Traction device 
(ALBT-device) that can control and maintain traction distance and force for aiding fracture reduction. In this study, we reports preliminary 
evaluation results of the ALBTdevice.
Materials and Methods: The ALBT-device consist of three translational degrees of freedom. Operator can manually adjust height and 
horizontal direction of the traction axis. Traction distance of force can be controlled and monitored quantitatively with graphic user 
interface. The best benefit of the ALBT-device is that the device can maintain the set traction force or the traction force at the given 
distance. The end effector of ALBT-device having double joint part for fine control of bone fragment is designed to connect the distal 
bone fragment directly with a fixation pins, or utilize a boot for indirect connection. Maximum traction distance and force is designed as 
a 200mm and 400N, respectively. The distance and force accuracy with respect to operator’s set value are evaluated using a ruler and a 
push-pull gage.
Results: Maximum traction distance was 200mm and the maximum traction force was at least 400N. The distance error between set 
distance value and measured value is lower than 1mm, and force error was smaller than 10N.
Conclusion: The auto-weight loading bone traction device showed the possibility to effectively aiding fracture reduction and reduce the 
number of required surgeons from the preliminary evaluation. Safety issue related to the device should be checked and we are planning 
the animal study in the next step.
Acknowledgment: This work is supported by the National Strategic R&D Program for Industrial Technology (10041605), funded by the 
Ministry of Trade, Industry and Energy(MOTIE), Korea.
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Introduction: Fracture surgery of long bone has several problems related to radiation exposure, mal-alignment after surgery, and difficulty 
of lower limb traction. We have been developing a musculoskeletal repairing robotic system with improved accuracy and safety with 
Hyundai Heavy Industry since 2012. In this study, we evaluated reduction accuracy and requited time for fracture reduction of goat tibia 
with the robotic system.
Materials and Methods: The robotic system consists of a traction device in charge of strong traction force and a robotic arm that has six 
degrees of freedom and controls precise position of a bone fragment. And a navigation system is in role of a surgical planning for fracture 
reduction and shows real-time position of bone fragments during surgery. In this study, we evaluated the system using goat tibias for 
considering soft-tissue influence in robot assisting fracture reduction. We prepared a rear leg from a butchered goat of about 60 kg, and 
broke its tibia using a bone saw. Surgical procedure was checked seven times while recording the each procedure time. And 16 trials for 
fracture reduction of the goat leg was conducted by eight persons with the robotic system. Reduction time was recorded, and reduction 
accuracy also was evaluated using the navigation system.
Results: Average time for preparation including fixation pin insertion, robot connection, and image registration was 70 minutes at seven 
trials. Average time for fracture reduction was 12 minutes. Tibia length difference after fracture reduction comparing to a normal tibia was 
2.4mm, average rotational error was 0.7 degree, and average angular error was 2.5 degree in AP and 2.9 degree in Lateral.
Conclusion: The robotic system for fracture surgery was evaluated with goat tibias. From the experimental resultant, we confirmed that 
reduction accuracy is promising for clinical usage and time for surgery is also clinically acceptable. We will reduce the preparation time and 
will conduct the cadaver study in next step. 
Acknowledgment: This work is supported by the National Strategic R&D Program for Industrial Technology (10041605), funded by the 
Ministry
of Trade, Industry and Energy(MOTIE), Korea.
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Case: Radiocarpal dislocations represent 0.2% of all dislocations. The second most common joint dislocation in adults is the elbow, which 

accounts for 20% of all dislocations. There is a posterolateral displacement in most cases. Posteromedial dislocation of the elbow in adults 

is rare. Very few cases of a radiocarpal fracture-dislocation combined with elbow dislocation have been reported. We report an unusual 

case of radiocarpal fracture-dislocation combined with posteromedial elbow dislocation. A 53-year-old right-handed male was injured in 

motor vehicle accident. Initial plain radiographs showed a dorsal fracturedislocation of radiocarpal joint with posteromedial dislocation of 

elbow in right side. We performed CT studies to examine the distal radioulnar fracture and MRI to examine the ligamentous injury of the 

elbow. These findings revealed severe comminuted radial styloid and distal ulnar styloid fractures of the wrist with lateral ulnar collateral 

ligament(LUCL) rupture of the elbow. The radiocarpal joint was unstable after closed reduction. Therefore we performed external fixator 

to the wrist and the LUCL repair was performed using suture anchor. 18days after initial surgery, open reduction and internal fixation for 

radial styloid and ulnar styloid fractures were performed. The patient was satisfied with the function of the wrist and elbow after 2years.
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Case: Operation of unstable, comminuted pertrochanteric and subtrochanteric fractures in geriatric patients is technically demanding 

because of proximal femur’s anatomy and osteoporotic bone. Various fixation methods were used in these fractures such as Proximal 

femur nail, Dynamic hip screw system and 90°-angle blade plate. But these methods are often associated with complications like 

nonunion, reduction loss, varus collapse, implant breakage, shortening. So some studies introduced good outcomes of using reversed DF-

LCP(distal femoral locking compression plate) for complex proximal femoral fractures due to using locking system and Minimally Invasive 

Percutaneous Osteosynthesis technique. However, because DF-LCP was not designed for proximal femur fracture, in some cases, there are 

difficulty contouring plate to patient’s bone and complications like plate irritation, malunion. We experienced a proximal femur fracture 

operation using 3D printing technique, so we present this case with a review of the literature at first in the Korea.

Acknowledgment: We present this case with a reciew of the literature at first in the Korea
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Introduction: Isolated traumatic fracture-dislocation of the distal and proximal interphalangeal joint is common in hand injury patients. 

Fracture-dislocation of distal interphalangeal (DIP) joint known as bony mallet finger is one of the most common injuries of hand, and dorsal 

fracture-dislocation of proximal interphalangeal (PIP) joint is already well described. However, up to date, simultaneous volar fracture-

dislocation of DIP joint and dorsal fracture-dislocation of PIP joint in a single digit was not reported. We report two cases of double fracture-

dislocations of simultaneous volar fracture-dislocation of DIP joint and dorsal fracture-dislocation of PIP joint in a single digit.

Methods: From Jan 2015 to Aug 2016, we treated two patients who showed simultaneous volar fracture-dislocation of DIP joint and 

dorsal fracture-dislocation of PIP joint in a single digit. All patients were male, and their ring fingers were injured. Mean age was 38 years, 

and all patients got injury during playing baseball. Mean follow-up period was 6 months.

Results: All patients had dorsal base fracture on their distal phalanx with mean 40% involvement of joint surface. And they had volar base 

fracture of their middle phalanx with mean 45% involvement of joint surface. We treated all volar fracturedislocations of DIPJ by closed 

reduction and pinning with extension block technique. Pins were removed at 6 weeks after surgery. And the fracture-dislocations of PIP 

joint were treated by open reduction and screw fixation of middle phalanx. And three weeks after injury, active range of motion exercise 

of PIP joint was stared. At 6 weeks after surgery, all fractures were united without any complications. At the final follow-up, the mean 

extension and flexion of DIP was 0 degree and 50 degrees, respectively. And the mean extension and flexion of PIP was -10 degree and 85 

degrees, respectively. And there was no instability at the final follow-up.

Conclusion: Double fracture-dislocations of simultaneous volar fracture-dislocation of DIP joint and dorsal fracture-dislocation of PIP joint 

in a single digit were very rare injury. This injury might due to high energy on the tip of finger, such as baseball or basketball. And this injury 

could be successfully treated by meticulous surgical procedures.

Acknowledgment: No conflict of interests
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Case: Paraffin has been used for cosmetic purpose in reducing wrinkles, and other cosmetic purpose. Paraffin extend along the fascia 

to involve tissue. There were many reported cases of complications like paraffinoma or inflammation after paraffin injection in the face, 

breast, or penis for cosmetic purpose. However, there have been no reports about complications of hand after paraffin injection as authors 

understanding. The authors experienced three cases of multiple dystrophic calcification and necrosis of the hand after paraffin injection; 

therefore, we report these cases and literature review with the treatments. 85 year-old female patient visited our hospital with necrosis of 

dorsoulnar side of the left hand which started 6 months ago. White discharge and pus were observed, and 2 x 1 cm sized necrosis were 

seen. Diffuse dystrophic calcification on the hand, especially hypothenar & thenar muscle area, were observed in the X-rays. Dystrophic 

calcification with T2, T1 dark signal intensity nodule and combined multifocal cystic change are seen in MRI. The sign of infection, 

increased WBC, ESR CRP, were observed in the laboratory test, while other findings (Uric acid, Rheumatoid Factor etc.) were normal. The 

patient had past history of illegal paraffin injection on the left hand 50 years ago by unlicensed medical-practitioner. We did debridement 

on this hand. A lot of white foreign bodies were seen in intraoperatively, and we excised as much as we could. Wounds are primarily 

closed after debridement of the necrotic tissue. The biopsy showed fibrosis and necrosis with dystrophic calcification, accompanied by 

paraffin deposition. Redness, inflammation sign and wound itself were improved after the surgery. 74 year-old male came to outdoor 

patients for gradually aggravating skin necrosis on the ulnar side of the hand. Dystrophic calcification was in X-rays. The patient also had 

paraffin injection history on the hand. We performed debridement on necrotic tissues, and then radial forearm rotation flap was done. 

Paraffinoma may present with different features, from a painless mass to a destructive ulcer simulating carcinoma. Flocculent, ring-shaped, 

or rounded calcifications may also be present within the involved tissue. Paraffinoma may develop even decades after primary injections. 

Surgical treatment of multifocal calcification is seldom reported. We could debride ulcerative lesion and excision. If skin defect occurs, 

temporary wound closure at the defect site was achieved by application of vacuum & skin graft. If skin defect could not covered by skin 

graft or primary closure, flap might be needed.
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Introduction: Oyster shucking is simpler than other fishery work, but it is repetitive and persistent that it imposes lots of burdens on hand 

and wrist, and it could easily cause musculoskeletal disorder of upper extremity. Ulnar impaction syndrome is associated with twisting 

action of hand, and, radiographically, it is related to positive ulnar variance. We analyzed radiographic findings and risk factors related with 

ulnar impaction syndrome in oyster shuckers.

Materials and Methods: 190 of oyster shuckers and 250 fisher workers engaged in aquaculture industry and coastal fishery, 440 in total, 

were divided into a group with ulnar impaction syndrome and the other group that are not. Presence of anatomical deformities including 

malunited distal radius fracture and Kienbock disease were excluded. Radiographs and MRIs were used to assess the ulnar variance, 

chondromalacia of lunate, triquetral bone erosion, arthritis of distal radioulnar joint and Palmer’s classification. Questionnaire was used to 

assess past medical history, working duration, labor intensity and socioeconomic status. Laboratory test was used to assess blood glucose, 

CRP, cholesterol, uric acid level. Student t test, Fisher’s exact test, multivariate logistic regression test were used for statistical analysis, and 

it was deemed statistically significant when p value is less than 0.05.

Results: The number of subjects included in this study was 409, 164 engaged in oyster shuckering, 245 aquaculture industry and coastal 

fishery workers, and 148 male, 261 female. The mean age was 61.6 years old. 66 out of oyster shuckers(40.2%) were diagnosed with 

ulnar impaction syndrome, and 34 out of aquaculture industry and coastal fishery workers(13.9%) were diagnosed with the disease, and 

the prevalence of the disease significantly differ between the two groups. The group with ulnar impaction syndrome presented with 

significantly higher ulnar variance. The mean ulnar variance of oyster shuckers was 3.28mm±1.5, and that of aquaculturists and fishery 

workers was 4.41mm±1.8(p<0.05). In multivariate regression analysis, the risk factors for ulnar impaction were concluded to be high ulnar 

variance(odds ratio 1.8), oyster shuckering(odds ratio 4.6), triquetral erosion (odd ratio 2.25). Socioeconomic status, working duration, and 

the result of the laboratory test did not present with statistical significance in terms of prevalence of ulnar impaction syndrome.

Conclusion: The prevalence of ulnar impaction syndrome was high in oyster shuckers or aquaculture industry and coastal fishery workers, 

and it correlated with ulnar variance, chondromalacia of lunate, triquetral erosion, Palmer’s classification. The ulnar variance of oyster 

shucker was lower than that of aquaculture industry and coastal fishery workers among a group with ulnar impaction syndrome, and it 

presents that oyster shuckers are much more concerned with heavier loading on the wrist than those engaged in aquaculture industry and 

coastal fishery.

Acknowledgment: This study was supported by Ministry of Maritime Affaires and Fisheries
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Case: 수근관 증후군은 수부에서 가장 흔한 압박성 신경병증으로 알려져 있다. 대부분의 경우 특별한 원인 없이 발생하지만, 공간 점유 병소가 국소적으

로 압박하거나 당뇨병, 갑상선 기능 부전증 등의 전신적 원인에 의해 발생하기도 한다. 수근관 내에서 국소적인 압박을 일으키는 원인 중 종양에 의한 경

우는 흔하지 않다. 지방종은 가장 흔하게 발생하는 연부 조직 종양 중의 하나이지만 수부에서 발생하는 경우는 드물며, 지방종의 압박에 의한 수근관 증

후군은 거의 보고된 적이 없다. 이에 저자들은 65 세 여자 환자에서 좌측 수부의 수장측의 종괴와 손가락의 저림 증상으로 내원하여 시행한 근전도, 신경

전도 속도 및 자기 공명 영상 검사상 수근관 증후군 및 지방종을 진단 받고 횡수근 인대 유리술 및 지방종 절제술을 시행하고 좋은 결과를 얻었기에 문헌

고찰과 함께 보고자 한다.

Acknowledgment: No
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Title: A2 pulley reconstruction for bowstringing of the FDP after occurred A1 pulley release -A case report-
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Introduction: We reported a A2 pulley reconstruction case of 3rd digit for bowstring finger after A1 pulley release. Almost pulley injuries 

may occur after activities (as rock climbing, pitching) or traumatic injury. But, bowstringing after prior surgery such as A1 pulley release is 

rare. The current case describes this rare injury and highlights diagnostic and management options for destabilizing pulley rupture.

Materials & Methods: A healthy 58-year-old right-handed housewife had an A1 pulley release for triggering at another hospital six months 

ago. And developed immediate pain and swelling in her right 3rd finger. And she complained of pain and loss of motion. There was a 3cm 

deficit in composite digital flexion measuring from the distal palmar crease. A MRI study reportedly demonstrated a abnormal increased 

distance between 3rd flexor tendon and proximal phalanx bone and a probable torn second annular(A2) pulley. Bowstringing of the flexor 

tendon at the proximal phalanx level and MCP joint level were evident on the dynamic component of the examination. And we performed 

A2 pulley reconstruction using auto palmaris longus tendon graft with loop and half technique.

Result: The preoperative evaluation in the patient, flexion was 70’ at the proximal interphalangeal (PIP) joint, 60’ at the distal 

interphalangeal (DIP) joint, and 80’ at the metacarpophalangeal (MCP) joint. In operation, 12 cm of palmaris longus tendon graft was 

harvested and used to reconstruct the A2 pulleys by passing a tendon graft around the phalanx and then through the substance of one 

limb of the tendon graft and suturing with 4-0 nonabsorbable suture, which is the Loop and half technique. Following a reconstruction, 

passive range of motion and place-and-hold exercises are taught to the patient with a dorsal block splint with supportive pulley strap from 

the 2weeks after surgery. And active motion are allowed at 3 months. Postoperative magnetic resonance imaging or ultrasound showed 

almost reduction in bowstringing at 3 months after surgery. And actively flexed to 90’ at the MCP and PIP joints. In result, range of motion 

was better than before surgery. However, since it is a relatively short period of observation, further observation is needed.

Conclusion: The loss of one or more of these pulleys can result in bowstringing of the flexor tendons, which translates to a loss of tendon 

excursion, loss of active flexion, and the potential for PIP joint flexion contracture. Also, bowstringing after prior surgery such as A1 pulley 

release is rare. This case had a relatively good prognosis, but flexor pulley reconstruction is a challenging surgery that can not guarantee 

the results. So, we should always be careful about this simple technique such as A1 pulley release.

Acknowledgment: I have no potential conflict of interest.
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Case: Synovial chondromatosis is developed by metaplasia of synovial membranes. That is a rare lesion in the wrist and it is extremely 

uncommon in the pisotriquetral joint. We describe a case of a 67-year-old man who presented with synovial chondromatosis of 

pisotriquetral joint causing compressive ulnar neuropathy.

Acknowledgment: Synovial chondromatosis is developed by metaplasia of synovial membranes. That is a rare lesion in the wrist and it is 

extremely uncommon in the pisotriquetral joint. We describe a case of a 67-year-old man who presented with synovial chondromatosis of 

pisotriquetral joint causing compressive ulnar neuropathy.

Keywords: Wrist, Pisotriquetral joint, Synovial chondromatosis
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Title: Expression of Vitamin D Receptor in the Subsynovial Connective Tissue in Women with Carpal Tunnel Syndrome

Authors: Kahyun KIM1 , Hyun Sik GONG2
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Introduction: Studies suggest that the pathophysiology of carpal tunnel syndrome (CTS) is associated with pathologic changes in the 

vascularity and physical properties of the subsynovial connective tissue (SSCT) in the carpal tunnel. Aside from its classic action in 

musculoskeletal system, broad range of roles of vitamin D has been reported, including anti-inflammatory, neuroprotective role and even 

cardiovascular benefits. In this study we aimed to evaluate whether vitamin D receptor (VDR) is present in the SSCT endothelial cells in 

women with CTS, and whether its expression is associated with clinical features of CTS.

Materials and Methods: During open carpal tunnel release, specimens of SSCT from 52 patients with CTS were obtained, and stained for 

VDR in the SSCT endothelial cells using immnunohistochemistry. We evaluated correlation of VDR expression with clinical variables such as 

serum vitamin D level, age, body mass index and symptom duration, electrophysiologic severity in terms of motor conduction velocity and 

distal motor latency.

Results: Diverse range of expression level of VDR was observed and VDR expression showed a significant positive correlation with patient 

age, symptom duration, and distal motor latency.

Conclusion: The association of a higher VDR expression with age, symptom duration, and electrophysiologic severity suggests that VDR 

may be up-regulated with the disease progression. Further studies are necessary to explore the role of vitamin D and VDR in patients with 

CTS.

Acknowledgment: The authors thank the researchers at the pathology core facility in the authors’ hospital biomedical research institute 

who performed immunohistochemistry staining for this study
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Introduction: The AO B3 distal radius fracture (volar Barton’s fracture) is occurred by high-energy trauma often associated with soft tissue 

injury (scapholunate interosseous ligament, triangular fibrocartilage complex) and severe intra-articular comminution. Volar buttress plate 

fixation has been widly used surgical option for this specific fracture pattern. However, intraarticular evaluation and management is usually 

insufficient so it often needs both volar and dorsal surgical approach. Arthroscopic procedure for distal radius fractures are constantly 

being developed because this procedure has the advantage of accurate evaluation of intraarticular fragements and soft tissue injury. Plate 

presetting arthroscopic reduction technique (PPART) is a technique that can provide stability from the volar side by presetting the volar 

locking plate, accurate reduction by arthroscopy, and additional management of associated soft tissue injury. Therefore, we assumed 

that this procedure could be a better option for AO B3 distal radius fracture. This study is aimed to investigate the effectiveness of PPART 

compared to volar plate fixation without arthroscopic procedure performed on patients with AO B3 distal radius fractures.

Materials and Methods: 13 patients (AO B3 distal radius fracture) who underwent surgical treatment from November 2011 to October 

2016 were enrolled. 4 patients (Group A) were treated by PPART and 9 patients (Group B) were treated by volar locking plate fixation 

without arthroscopic management. Final evaluation included a radiological examination, measurements of wrist and forearm motion, the 

Mayo modified wrist score (MMWS), and the Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire.

Results: On arthroscopic inspection, scapholunate interosseous ligament tears were recognized in one patient. The mean palmar tilt was 

significantly higher in group A (10.6°) than group B (7.7°). The mean MMWS was higher in the group A (88) than group B (77), and the 

DASH score was lower in the group A (12) and group B (17)

Conclusion: PPART for AO B3 distal radius fracture resulted in a significant improvement in volar tilt angle and had a better patient 

satisfaction compared with treatment by only volar locking plate fixation. PPART is a good surgical treatment option and it can be 

recommended to patients with significant soft tissue injury or severe intraarticular comminution.

Acknowledgment: The authors have not received any financial payments or other benefits from any commercial entity related to the 

subject of this article.
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Title: Factors of delayed symptom relief after A1 pulley release for trigger fingers
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Introduction: The course of clinical improvement after A1 pulley release in trigger finger patients is not uniform. This study aimed to 

analyze the factors that affect the length of time required until symptom relief after A1 pulley release in trigger finger patients.

Materials and Methods: The authors reviewed 106 patients (163 fingers) who underwent open A1 pulley release for trigger finger from 

2006 to 2016 and were followed up for more than 1 month after operation. There were 16 males and 90 females. The mean age at 

operation was 56 years (range: 21-81). The average follow-up period was 21.5 months (range: 1-127). Delayed symptom relief was defined 

as cases in which symptom relief required more than 6 weeks after operation. The factors analyzed for delayed symptom relief were 

preoperative symptom duration, number of preoperative corticosteroid injections, proximal interphalangeal joint flexion contracture, 

multiple trigger finger lesions, type 2 diabetes mellitus, and carpal tunnel syndrome.

Results: 98.7% of patients had symptom relief after operation. The mean symptom relief period was 5.1 weeks (range: 2-34) after 

operation. 28.2% of patients had delayed symptom relief. In these cases, the mean symptom relief period was 10.5 weeks (range: 6-34). 

The symptom relief period was positively correlated with preoperative symptom duration (P<0.001; Pearson correlation coefficient, 0.709) 

and the number of preoperative corticosteroid injections (P<0.001; Pearson correlation coefficient, 0.772). Risk of delayed symptom relief 

increased with more than 2 preoperative corticosteroid injections (P <0.001; OR, 5.57). No significance was found in gender, multiple 

trigger finger lesions, proximal interphalangeal joint flexion contracture, type 2 diabetes mellitus, or carpal tunnel syndrome. There was no 

nerve injury, infection, or recurrence after operation.

Conclusion: Symptom relief period after open A1 pulley release for trigger fingers was positively correlated with preoperative symptom 

duration and number of preoperative corticosteroid injections. More than 2 preoperative corticosteroid injections may increase the risk 

of delayed symptom relief. We recommend physicians to consider the preoperative symptom duration, number of corticosteroid injection 

when deciding the timing of operation, and to explain the patients about the possibility of delayed symptom relief.

Acknowledgment: The authors thank Sujin Jeong, statistical officer, Kyung Hee university, for his valuable guidance in the statistical 

analysis of data, interpretation of results.

Keywords: trigger finger, open A1 pulley release, risk factor, proximal interphalangeal joint flexion contracture, corticosteroid injection, 
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Introduction: The purpose of this study was to verify the effectiveness of patient involvement to identify both patients and the location(s) 

before x-ray examinations at orthopedic clinics

Materials and Methods: We analyzed the errors of x-ray order in 2014 in our orthopedic outpatient clinic and categorized in 6 categories. 

We looked at the errors from April - September 2014 (Group I, pre intervention), introduced patient involvement system in March 2015 

(intervention), and compared the errors from April -September 2015 (Group II, post intervention).

Results: X-ray prescription errors was declined from 0.58% (Group I, 79/13,617) to 0.08% (Group II, 10/12,588). The most significant 

reduction of error rate was found in errors of left-to-right; there were 58 cases in Group I and 5 cases in Group II, a reduction rate 

of approximately 91%. The most common anatomical location of error was the wrist and hand (27 of 89 cases, 30.3%).There was a 

significant difference between the ordered anatomical locations and the incidence of error in 2014 (p<0.001), and we also found the same 

results for the relationship between the ordered anatomical locations and error types in 2014 (p<0.001).

Conclusion: We found that the patient involvement was effective in reducing errors in x-ray imaging in our orthopedic clinic, and we 

recommend its use in other medical fields regarding left-to-right issues.

Acknowledgment: We have nothing to declare.
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Introduction: In the 1st carpometacarpal(CMC) joint arthritis, several methods have been introduced to improve arthritic pain. Arthrodesis 

of the CMC joint of the thumb has been recommended for relatively young patients as one of the technical option that provides pain 

relief and stability. The purpose of this study was to report the results of the patients with the 1st CMC arthritis who were treated with 

arthrodesis with two headless screw(Mini-Acutrak ®, Acumed, Beaverton, Oregon).

Materials and Methods: We treated 21 patients(pts) who had advanced 1st CMC arthritis with joint space narrowing and subluxation. The 

average age of the patients was 61.0 (range: 53~71, SD: 7.9) years. Arthrodesis was performed with two headless screw(mini-acutrak) 

after decortication of the remaining CMC joint cartilage. Thumb spica cast was maintained for 6 weeks. We measured preoperative and 

postoperative clinical outcomes including pre- and postoperative VAS score, grip strength, wrist ranges of motion, and DASH scores 6 

months after operation and the presences of complication.

Results: Mean operation time was 28 minutes (range: 23~45, SD: 8.7). 19 patients were achieved bony union without notable complication 

at postoperative 6 months. However, 2 pts of total 21 pts had nonunion or delayed union, requiring revision surgery. There was significant 

difference between the preoperative VAS score and the postoperative VAS score, that the preoperative VAS score averaged 6.8±3.2, 

however the postoperative VAS score averaged 2.2±1.9 in these 35 patients( p value=0.000). All patients were evaluated in clinical 

outcomes including ROM, DASH score after postoperative 6 months. All patients considered their result as good or excellent outcomes 

including ROM, and improved the functional score.

Conclusion: Arthrodesis of the 1st CMC achieved satisfactory results with arthrodesis using two screws. Despite of possibility of nonunion, 

the 1st CMC can be an effective option to improve stability and functional outcomes in the advanced 1st CMC arthritis patients.

Acknowledgment: none
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Introduction: This study aimed to analyze the clinical outcomes after surgical excision in the patients with glomus tumor of the fingers 

according to its anatomic location, surgical approach and methods.

Materials and Methods: This study aimed to analyze the clinical outcomes after surgical excision in the patients with glomus tumor of the 

fingers according to its anatomic location, surgical approach and methods.

Results: Sixty-seven (93.1%) remained asymptomatic at the final follow-up. Five patients (6.9%) developed recurrence from 2 months to 5 

years after the initial surgery at same locations from the original lesions. According to the location of the tumor, recurrences were occurred 

in 2 of 13 cases (15.4%) of the volar pulp mass and 3 of 52 cases (5.7%) of the subungual mass. Three recurrences (8%) were observed 

in the transungal approach, 2 in the direct volar approach (15.4%), and no recurrence in the partial nail-sparing approach in regard to the 

surgical approach. One of 23 patients (4.3%) who underwent surgery with microscope developed recurrence, and 4 of 49 cases (8.2%) 

with loupe developed recurrence. Postoperative complications occurred in 9 cases including 2 numbness of the fingertip (2.8%) and 7 

cases of nail deformities (9.7%). For the cases of recurrences or complications, correlations between tumor locations, approaches and 

methods were studied, but no correlated factors with statistically significant were identified. Of risk factors subjected to the bivariate 

regression analysis including age, gender, tumor size, duration of symptom, preoperative bony erosion, location, surgical methods 

(microscope or loupe) and approaches, none was identified as having a statistically significant effect in recurrence or complications.

Conclusion: Surgical excision of glomus tumor provides a satisfactory outcome including a low recurrence (6.9%) and complication rate 

(12.5%). Patients with the volar pulp mass, and who underwent surgery with loupe were observed higher recurrence rate than those with 

subungal or nail matrix mass, and who underwent surgery with microscope. But no significant differences were observed.

Acknowledgment: The authors thank Sujin Jeong, statistical officer, Kyung Hee university, for his valuable guidance in the statistical 

analysis of data, interpretation of results.
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Introduction: To evaluate the outcome of direct repair for chronic tendinous mallet finger and review the utility of this procedure.

Materials and Methods: From Jan 2009 to Aug 2014, the patients who had surgical correction of chronic tendinous mallet finger were 

evaluated. The proximal and distal stumps of the tendon were secured with direct repair following resection of scar tissue. Extension lag 

and range of motion for the distal interphalangeal joint were measured, and complications were investigated at the final examination. 

Patient were evaluated using the criteria reported by Crawford.

Results: Eight patients were men, and 5 were women. The average age at the time of surgery was 40 years (range, 18 to 61y). The small 

finger was affected in 8 cases, and the index and ring finger were involved in 1 case and 4 cases respectively. The average preoperative 

extensor lag on the DIP joint was 36º (range, 30º to 40º). All cases were treated with direct repair without any anchor. The average 

motion at the final examination was -7º (range -35º to 0º) in extension and 78º (range 40º to 90º) in flexion for DIP joint. Assessment by 

the criteria of Crawford revealed that 8 of 13 patients were categorized as excellent. One patient was categorized as good, 2 as fair and 2 

as poor.

Conclusion: The procedure provides a predictable method for correcting loss of DIP joint extension. We believe that the direct repair in 

chronic tendinous mallet finger is an effective technique for the salvage, following failed treatment, of a closed mallet injury.

Acknowledgment: none
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Introduction: Forearm pronation is known to aggravate the ulnar impaction via the increase of ulnar plus variance. However, currently the 

ulnar variance is measured on two-dimensional (2D) images, and thus does not reflect the effect of dorsal translation of the ulnar head in 

pronation. Therefore, the actual ulnocarpal distance in pronation could be different in three-dimensional (3D) space.

Materials and Methods: We investigated computed tomography (CT) images of 8 patients, which were taken once with the forearm 

pronated and then with the forearm supinated. The shortest distance between the ulnar head and the lunate (ulnolunate distance) and 

the shortest distance between the ulnar head and the triquetrum (ulnotriquetral distance) were measured in wrist 3D CT images.

Results: The mean ulnolunate distance was 2.3 mm in pronation and 1.4 mm in supination. The mean ulnotriquetral distance was 4.1 mm 

in pronation and 5.2 mm in supination.

Conclusion: The actual ulnolunate distance is greater in pronation, and this may be attributed to the dorsal translation of the ulnar head 

in pronation. Although the actual ulnotriquetral distance is shorter in pronation, ulnotriquetral distance is substantially greater than 

ulnolunate distance both in pronation and in supination.

Acknowledgment: We thank radiology staff.
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Case: The trapezium is rare site of osteoid osteoma development. The diagnostic challenge lies in its rare occurrence, and requires 

differentiation from various disease entities causing thumb basal joint pain. We report the case of a 29-year-old male who presented with 

severe thumb basal joint pain. He was initially treated for calcific periarthritis because of concomitant calcifications around the thumb 

basal joint, but had undiscovered osteoid osteoma. A high index of suspicion to a patient with wrist pain unresponsive to prior treatment is 

necessary for diagnosis of osteoid osteoma.

Acknowledgment: None
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Case: Tendon rupture, tenosynovitis, tendon adhesion, and trigger finger can occur as late complications of distal radius fractures (DRFs). 

Rupture of extensor pollicis longus tendon has been relatively often reported in un-displaced DRFs or an overlong screw of volar plating. 

On the other hand, rupture of flexor tendon is uncommon than that of extensor tendon, although irritation or rupture of flexor tendons 

have been recently reported as a complication of volar plating for treatment of DRFs. We describe a rare case of attritional rupture of flexor 

tendon associated with arthritis of distal radioulnar joint (DRUJ) and volar subluxation of ulnar head due to malunion of DRFs. A 71-year-

old woman presented a tingling sense of left 1st/2nd/3rd fingers, swelling of left wrist and incomplete flexion of left 4th and 5th fingers. 

Her symptom suddenly occurred three months ago without any trauma. In past history, she conservatively treated left distal radius fracture 

forty years ago. Active flexion of distal interphalangeal joint of 4th and 5th fingers and proximal interphalangeal joint of left 5th finger 

was impossible. Plain radiographs showed malunion of previous DRF, arthritis of DRUJ and volar subluxation of ulnar head. MRI showed 

prominent distal volar lip at ulnar corner of distal radius. We surgically confirmed complete rupture of 4th/5th flexor digitorum profundus 

(FDP) and 5th flexor digitorum superficialis (FDS). We performed a Darrach procedure combined with stabilization using half tendon of 

extensor carpi ulnaris, carpal tunnel release, spur resection of prominent distal volar lip, 4th FDP reconstruction using intercalated graft of 

palmaris longus tendon, and 5th FDP reconstruction with 3rd FDS transfer. At six month follow-up, she was able actively to flex 4th and 

5th fingers and improved neurological symptom. Attritional rupture of flexor tendon can occur as a delayed complication of mal-united 

DRFs. Therefore, the physician should be careful about the possibility of rupture of flexor tendon if arthritis of DRUJ, volar bony spur of 

distal radius, and volar subluxation of ulnar head was showed on radiographs.

Acknowledgment: No acknowledgment required
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Introduction: The surgical aims in managing comminuted intraarticular fractures of the base of the middle phalanx include adequate 

stability, maintaining articular congruence and early joint mobilization. Achieving these goals can be a challenge. The primary aim of this 

study was to assess the clinical and radiological results after a reduction through the cortical window and modulated locking plate fixation 

in patients with comminuted articular depression type fractures of the base of the middle phalanx and to describe technical features that 

can facilitate the surgical procedure.

Materials and Methods: Seven fingers (6 patients, mean age 42 years) with comminuted articular depression type fractures of the base 

of the middle phalanx were surgically treated. We reduced articular fragments of all fingers with a use of K-wire or small elevator inserted 

through a cortical window, which was made just proximal to the depressed fragments. Residual bone defect was filled with allograft. 

The constructs were stabilized with a modulated locking plate, where articular fragments and grafted bone tamps were buttressed by 

one or two locking screws. The minimum follow up was 8.7 months; (range, 6-16 months). Initial postoperative and final stability and 

range of motion of the PIP joint were assessed using physical examination, radiographs, and goniometer by the treating surgeon. Patients 

completed the Quick Disabilities of the Arm, Shoulder and Hand (DASH) score at latest follow up and complications were assessed.

Results: All reduced articular surface were maintained during whole follow up period and healed with stable PIP joints. All patients 

reported having no pain or vague pain of their injuries to the hand. At follow-up, the median finger PIP arc of motion were 94.7° (range, 

80°-100°) and the median finger DIP arc of motion were 61.7° (range, 30°-70°). One patient who had previous finger joint osteoarthritis 

and Parkinson disease showed mild flexion limitation in PIPJ with flexion contracture of DIPJ, but he did not complain restriction in daily 

lives. The median grip and pinch strength were 94% (range, 80 - 100) and 88.3% (range, 66.7 – 100) of the contralateral side, respectively. 

The median Quick DASH score was 2.28 (range, 0 – 9.1). All patients returned to their work.

Conclusion: Presented technique provides satisfactory restoration of articular congruence, and enables reliable joint stability and early joint 

mobilization of comminuted articular depression type fractures of the base of the middle phalanx.
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Case: Introduction: We report a case of an anomalous course and tensosynovitis of the extensor pollicis longus tendon, who presented the 

symptoms of the de Quervain disease.

Materials & Method: A 44-year-old right-handed man visited the clinic because of the left wrist radial-side pain, which was aggravated 

during the previous 10 days. When we examined the patient, the wrist showed radial-side mild swelling, severe tenderness on the radial 

styloid process and moderate tenderness on the mid dorsal aspect of the radio-carpal joint which was sometimes swollen. He turned out 

to be positive on the Finkelstein’s test and displayed limited range of motion of the left wrist. Motion of the thumb and wrist aggravated 

pain. Magnetic resonance imaging (MRI) of the left wrist was interpreted as mild tenosynovitis at the third extensor compartment and 

intersection syndrome. But clinical symptoms were not matched with the MRI findings. Therefore we clinically diagnosed him with de 

Quervain disease and focal synovitis of radio-carpal joint. A zig-zag skin incision on the radial styloid process was made. The operative 

findings revealed stenosing tenosynovitis with partial tearing. We initially considered the tendon to be the extensor pollicis brevis (EPB). 

When we retracted this tendon the thumb interphalangeal joint was extended, so we suspected that this tendon was the extensor pollicis 

longus (EPL) instead of EPB. When the operation was finished, we reviewed the MRI of the patient. It revealed that obliquely coursed EPL 

tendon, was originated from ulnar side of forearm to radial styloid at the radial and proximal site of Lister’s tubercle. The EPB could not be 

found. 

Results: At 12 months follow-up, the patient was completely asymptomatic at the radial styloid process and able to resume full daily 

activities.

Conclusion: Anomalous course of the EPL is rarely reported with associated similar symptoms of de Quervain disease. But we consider that 

knowledge and understanding of this potential anomaly in the course of EPL is very important in the treatment of de Quervain disease to 

decrease the dissatisfaction after surgery.

Acknowledgment: All named authors hereby declare that they have no conflicts of interest to disclose.  This research received no specific 

grant from any funding agency in the public, commercial or not-for-profit sectors
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Introduction: The manifestations of diabetes were already well reported, such as limited joint mobility, Dupuytren’s contracture, and trigger 

finger. However, the necrosis of hand in the patients with diabetes mellitus(DM), which might be similar that of foot, was not known yet. 

We wanted to know that the necrosis of hand in diabetes might be the one of terminal complications of DM.

Materials and Methods: From 2014 Jan to 2015 August, we recruited patients with DM which showed necrosis of their hands. Patients 

with history of using vasopressors were excluded. Finally, five patients were enrolled. Four patients were male, and mean age was 64 years 

old. Mean duration of DM was 21 years, and mean HbA1C was 8.4. The blood glucose level of all patients was not successfully controlled 

by medications. Therefore, all patients were treated with insulin injection

Results: Clinical manifestations and extent of necrosis of hand were diverse, such as necrosis of dorsal skin of hand, necrosis of single digit, 

and necrosis of whole hand. Only two patients had history of trauma, such as prick by needle or wood branch. The other three patients 

showed very poor glucose control [HbA1C > 9.0] and they had other complications, such as DM nephropathy, DM retinopathy, and DM 

foot. They were already got hemodialysis and amputations of both legs. Only one patient with skin defect of dorsal hand was successfully 

treated with flap surgery and skin graft. Other four patients were treated by amputations. All three patients with poor glucose control 

were died within a year from hand amputation.

Conclusion: DM foot was already well known as the vascular and neuropathic complications of DM, and the prevention and treatment 

protocols were already reported. We found that clinical manifestations of necrotic DM hand were a little bit similar to those of DM foot. 

This condition might be one of the terminal vascular and neuropathic complications of DM. In accordance with the longer survival of 

DM patients by the development of DM medications and management of other complications, hand surgeons should know about this 

condition, and should make the prevention and treatment protocols.
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Introduction: 인공 고관절 치환술 후 대퇴 주대의 재치환 수술은 1 차 치환술 보다 술기에 어려움이 있으며 합병증도 많아 치료 방법에 대한 이견이 있

다. 본 연구는 무시멘트 조립형 대퇴 주대를 이용한 인공 고관절 재 치환술의 중장기 결과를 후향적으로 분석하였다.

Materials and Methods: 무시멘트형 Lima 모듈러 대퇴 주대를 이용한 인공 고관절 재치환술을 시행한 24 명을 대상으로 임상 및 방사선학적 소견, 생

존율, 합병증을 분석하였다. 평균 연령은 58.8 세, 수술 후 평균 추적 기간은 95 개월이었다. 수술전 진단은 무균성 해리 18 례, 감염 2 례, 세라믹 골절 2 

례, 대퇴골 주대 주변 골절 2 례이었다.

Results: 최종 평균 해리스 고관절 점수는 수술 전 56.6 에서 88.2 로 증가되었다. 수술 후 1 명(4.2%) 의 환자가 허벅지 통증을 호소하였으며, 2 명

(8.3%)의 환자가 경도의 파행 걸음걸이를 보였다. 영상 분석 결과 모든 스템에서 안정골유합이 되었다. 5 례에서 그루엔 영역(Gruen’s zone) 1 과 7 에서 

방사선 투과선이 관찰되었으나 주대 침강이 발생한 경우는 없었다. 심부 감염으로 재수술한 1 례를 제외한 23 례 전례에서 골성 안정성 고정을 보여 대퇴 

주대 생존율은 95.8% 이었다. 합병증으로는 감염 1 례, 대퇴골 절골 부위 지연 유합 3 례가 있었다.

Conclusion: 무시멘트 조립형 대퇴 주대를 이용한 인공 고관절 재치환술의 중장기 추시 결과 견고한 초기 고정 및 골내성장을 나타냈으며 만족스러운 임

상 결과를 보여주었다.
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Introduction: There are many reports that direct anterior approach (DAA) total hip arthroplasty (THA) and posterior approach (PA) THA 

have similar early postoperative outcomes. However, the benefits of DAA over direct lateral (DL) have not been consistently demonstrated 

as a clue switching from DL to DAA. The purpose of this study was to determine if functional recovery during the early postoperative 

period differed between DAA and DL THA patients. We hypothesized that DAA would result in a significantly earlier ability to walk without 

an assistive device, and patients-reported satisfaction score.

Materials and Methods: The data were collected retrospectively about the patients underwent either last DL (n=50) and first DAA (n=50) 

THA. All surgeries were performed by a single surgeon. Overall, 100 patients were reviewed both preoperative and 6-week postoperative 

data. Patient-reported outcomes tools included the following modified Harris Hip Score (mHSS), VAS score, and patient satisfaction score 

(1-5 points). In addition, length of hospital stay and umbers of days to discontinued use of an assistive device were compared between two 

groups

Results: Compared to patients in the DL group, patients in the DAA group had significant shorter lengths of hospital stay (P=0.04) and 

the earlier ability to walk without an assistive device (P=0.02). In addition, patients in the DAA group reported less VAS score after surgery 

than those in the DL group. mHHS of patients in the DL group gradually increased to same level to 6 months compared to those in the 

DAA group.

Conclusion: DAA THA could provide early functional recovery and greater pain relief in immediate postoperative period compared to DL 

THA. However, none of the patient-reported or objective functional measure between groups at 6-month after surgery.

Acknowledgment: All authors have no conflit of interst to declare.
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Introduction: Direct anterior approach (DAA) have shown several benefits including improved pain relief, faster rehabilitation process and 

earlier restoration of gait kinematics, shorter hospital stay, and lower dislocation rate than posterior approach. Purpose of this study is to 

compare the outcomes after primary total hip arthroplasty between DAA and anterolateral approach

Materials and Methods: Total of 104 hips received THA with DAA (52 hips) or AL (52 hips). Mean age was 54.44 ±13.69 in DAA and 

56.28 ± 12.43 in AL. Minimum follow-up was at least two years. DAA was undergone on a standard table, not using a special traction 

table. Body mass index (BMI) was 25.15±3.69 (DAA) and 24.45 ±3.17 (AL) (p=0.97). The patients were retrospectively evaluated by 

radiologic outcomes (anteversion and inclination of acetabular cup, femoral stem axis, and leg length discrepancy (LLD)), perioperative 

outcomes(operation time, blood loss(calculated using Hematocrit), and duration of hospital stay), and Clinical outcomes (Hip Disability and 

Osteoarthritis Outcome Score (HOOS) at 6 weeks, 3 and 6 months and Harris Hip Score (HHS) at 3 and 6 weeks, 3 and 6 months, 1 and 2 

year postoperatively)

Results: The DAA group showed more anatomical position of acetabular cup; anteversion (DAA; 18.64±3.14 vs AL; 21.79 ±5.81, p<0.05) 

and inclination angle (DAA; 43.62±3.86 vs AL; 39.91±6.07, p<0.05). Blood loss(mL) (DAA; 1277 ± 128.38 vs AL; 1338± 177.21 p<0.05), 

operation time (DAA; 89.91 ±16.99 vs AL; 99.92 ± 16.06, p<0.05), and hospital stay(DAA; 9.48±4.612 vs AL; 14.38±4.291, p<0.05) revealed 

better results in DAA. Within evaluation of postoperative HOOS (Symptoms, Pain, Daily Living, Sport/Recreational Activities and Quality of 

Life), all of five factors of HOOS at 6 weeks post-op and three factors at 3 months post-op in DAA showed improved short term outcomes 

(p<0.05), but there was no significant difference in all factors between two group at 6 month post-op. HHS also showed better outcomes 

score at less than 3 months post-op; (DAA; 52± 9.8 vs AL; 35±8.5 at 3wks, p=0.01), (DAA; 72± 8.6 vs AL; 61±9.5 at 6wks, p=0.04), 

(DAA; 85± 6.5 vs AL; 74±7.0 at 3 months, p=0.05), but thereafter, similar results were obtained at follow up between two groups. Only 

intraoperative complications were two calcar crack in DAA, whereas one periprosthetic fracture occurred in AL at 8 weeks post-op

Conclusion: DAA have revealed acceptable position in inclination and anteversion of acetabular cups through anatomical supine position 

than AL. Intra and postoperative blood loss, operation time, and the duration of hospital stay in DAA showed better outcomes than AL. 

As a result of short period of less than 3 months, postoperative rehabilitation and restoration of function in DAA were faster than AL. 

However, there was no significant difference in clinical outcomes at more than 6 months postoperatively between DAA and AL
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Introduction: The restoration of ROM after surgery in patients with FAI syndrome has considered as an important factor, which improve 

clinical outcomes and determines their quality of life.

Materials and Methods: Arthroscopic femoroplasty was performed in 109 patients with cam impingement. The patients were evaluated 

using ROM and clinical outcomes (HHS, VAS, HOS-ADL and HOS-SS) between preoperative and postoperative conditions

Results: The increments of hip motion were internal rotation 10.1° (p <0.05) at three postoperative months and external rotation 11.8 ° 

(p<0.05) around six postoperative months. Clinical outcomes were improved from 69.1 to 82.1(HHS), from 6.0 to 2.1 (VAS) and from 40.1 

to 68.7 (HOS-SS) at post-operative six months. (p<0.05) The younger subjects (≤30years old) had an improved HHS and HOS-ADL/SS 

(p<0.05).

Conclusion: Patients who underwent arthroscopic femoroplasty showed improvement of internal rotation at three postoperative months, 

in addition, external rotation also improved around six postoperative months. The restoration of rotational hip motion and the younger 

age revealed better clinical outcomes.
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Introduction: Although we do not know the exact incidence, the number of hip fracture is increasing. When injured, any other fractures 

can simultaneously occur, but there were not many reports about the combined fractures. In this study, the authors wanted to investigate 

the difference of clinical result of unilateral intertrochanteric fractures accompanied by upper limb fractures and that of isolated 

intertrochanteric fracture.

Materials and Methods: From December of 2010 till November of 2016, 428 cases of unilateral intertrochanteric fractures underwent 

closed reduction and internal fixation. We included the patient that can be followed for at least 6 months. Among them, 24 cases had 

concomitant upper limb fractures and 404 cases were with isolated intertrochanteric fractures. Through the review of medical record and 

radiographic evaluation, we compared the clinical result of both groups before and after surgery.

Results: Age, sex, BMI and BMD showed no significant differences between the two groups. But before injury, the average Koval score 

among patients with concomitant upper limb fractures was 1.57 and that of isolated hip fracture patients was 2.34 showing significant 

differences. The drop of Koval scores after injury in both groups were 2 and 0.4, respectively. The concomitant group showed much more 

decline in walking ability. Time took until starting walking exercise was average 7.36 days in the first group and 5.26 days in the second, 

showing no significant differences. However, patients in the group of isolated intertrochanteric fracture showed significantly shorter 

hospitalized period and less complications.

Conclusion: According to our research, patients who had concomitant upper limb fractures with unilateral intertrochanteric fracture 

had better walking ability before trauma, but, had higher probability of having complications and longer hospital stay. Special attention 

regarding the rehabilitation should be paid to this patient group.
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Case: We report on a rare case of hip joint dislocation and acetabula posterior wall fracture associated with ipsilateral intertrochanteric 

fracture. A 78-year-old male patient as a traffic accident was admitted to the emergency room with left hip joint pain. Imaging 

examination show us hip joint dislocation and acetabula posterior wall fracture associated with ipsilateral intertrochanteric fracture. An 

emergency operation was performed. Using the posterolateral approach, the ORIF of the acetabula wall was performed and then the 

intrameullary nail insertion was done with left leg was pulled using a fracture table. One week after operation, the patient performed 

partial weight bearing exercise. 3 months later, we obtained good result at followed up.
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Case: Diagnostic criteria of rapid destructive coxarthrosis is ambiguous and rapid destructive coxarthrosis has not been reported in patient 

with HIV. We report on a rare case of rapid destructive coxarthrosis in patient with HIV. A 73-year-old female patient was diagnosed with 

osteonecrosis in the right hip and treated with total hip arthroplasty. 1-year later, good imaging results were obtained. However, after 

8-months later, imging examination showed us resorption of left femoral head. We performed total hip arthroplasty the left side and 

obtained chronic inflammatory change and fibrosis on histological biopsy. 3 months later, we obtained good result at followed up.
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Introduction: Once femoral head collapse occurs in osteonecrosis of the femoral head (ONFH), both clinical symptoms and radiologic 

collapse are usually progressive, and subsequent degenerative changes progress to joint destruction. Joint preserving surgeries, such 

as core decompression or rotational osteotomy have failed to show promising outcome in late stage ONFH considering the surgical 

invasiveness. However, in some patients, the pain over time becomes tolerable and wax and wane even with the moderate femoral head 

collapse in affected hips. Although they have stiffness, limp, or limited range of motion of the hip joint, daily activities can be done almost 

without the need for total hip arthroplasty. The purpose of this study is to report the minimum 2-year follow-up results of hip arthroscopy 

for ONHF with moderate femoral head collapse.

Materials and Methods: We performed a retrospective analysis of prospectively collected data of patients who underwent hip arthroscopy 

between 2011 and 2015. Fourteen patients with ONFH with moderate femoral head collapse were identified. Three patients underwent 

multiple drilling for affected hip at the same operation. There were 12 men and 2 women with a mean age of 32.9 years (range, 20 to 

67 years). According to the Tönnis grade, seven hips were grade 2 and four hips were grade 3. Plain radiographs and outcome scores 

(hip outcome score (HOS) activities of daily living (ADL), modified Harris hip score (mHHS), patient satisfaction score) preoperatively and 

postoperatively at 3 months, six months, one year and annually thereafter, were analyzed. All patients were followed-up for minimum 2 

years (range, 2 to 4.2 years).

Results: One patient who had been treated with multiple drilling complained persistent pain and received total hip arthroplasty at 6 

months after hip arthroscopy. Finally, 13 patients undergo minimum 2-year follow-up evaluations. The mean preoperative HOS ADL 

was 32 (range, 24 to 56) and mHHS was 58 (range, 28 to 72). At the final follow-up visit, the mean HOS ADL improved to 72 (range, 62 

to 78) and mHHS improved to 78 (range, 62 to 82). The mean patient satisfaction score was 7 (range, 6 to 10). Three hips showed the 

progression of joint space narrowing and four patients had a mild limp.

Conclusion: Although hip arthroscopy did not show the best outcome in the patient with ONFH with moderate femoral head collapse, 

it could be a reasonable option for selected patient group who want to delay or avoid total hip arthroplasty with a favorable patient 

satisfaction score.
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Technical Note:

Introduction : Antibiotic cement-coated intramedullary nails maintain a locally high antibiotic concentration while contributing to bone 

stability. We present a case of femoral subtrochanteric fracture in a patient with infected nonunion, where the infection and nonunion 

were both successfully treated by using an antibiotic cement-coated tibial intramedullary nail.

Case : A 79-year-old female patient with a right femoral subtrochanteric fracture, and internal fixation was performed by using proximal 

femoral nail antirotation (PFNA). But 10 months later, eventually she got a osteomyelitis at the surgical site with non-union. We decided to 

insert an antibiotic cement-coated tibial intramedullary nail. After coating the nail with bone cement mixed with antibiotics, bone fixation 

was achieved by inserting the nail in the site of the PFNA. Subsequently, the patient’s symptoms improved, the symptoms of infection 

disappeared, and even bone union was confirmed.

Discussion : Osteomyelitis occurred owing to postoperative infection following a proximal femoral fracture. In such cases, when nonunion 

persists with shallow intramedullary femoral canal, the use of an antibiotic cement-coated tibial intramedullary nail could be an effective 

option to simultaneously treat the osteomyelitis of the femur and achieve bone union.
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Introduction: Although core decompression, core decompression with bone grafting, and stem cell transplantation are considered for joint 

preserving surgery, it is difficult to achieve satisfactory results with core decompression only in patients with Ficat & Alert stage II or more. 

However, it may be difficult for the autogenous bone graft to be incorporated in the necrotic area of the femoral head, according to the 

viability of the marrow cancellous bone. In young patients with osteonecrosis of the femoral head, we performed medulloscopy during 

core decompression and confirmed the necrotic area to remove the necrotic bone tissue to improve the success rate of autogenous bone 

graft.

Materials and Methods: Six patients (7 hips) were enrolled in medulloscopy with autologous bone graft from January 2013 to December 

2015 and were followed up for more than 1 year. The patient was laid down on the fracture table and then skin preparation and drapping 

was performed. After confirming the location of the core decompression with the C-arm, a guide pin was inserted and a tunnel was 

made with an 8 mm reamer. The tunnel was observed using a 4.5 mm, 30degree arthroscopy. The extent of necrotic area was checked 

and curettage was performed while observing with C-arm. The necrotic tissue was removed, and bone marrow bleeding was confirmed. 

Radiographic examinations were performed at intervals of one month, and changes in the femoral head were observed, and clinical 

changes were also confirmed.

Results: Of the seven cases of osteonecrosis, 2 cases were Ficat stage I, 3 cases were II, and 2 cases were IIb. There were 4 men and 2 

women and the average age was 32 years(22-45). Femoral head collapse was progressed in 2 cases, and one of them underwent total 

hip arthroplasty. The medulloscopic findings of the cases with progression of the femoral head collapse showed a wide range of necrosis, 

making it difficult to observe healthy bone marrow tissues with bleeding.

Conclusion: This study has a few cases and short term follow-up period. However, medulloscopic autogenous bone grafting during core 

decompression is considered to be an effective method for joint preserving surgery for the young femoral head osteonecrosis.

Acknowledgment: This work was supported by 2016 Inje University Busan Paik Hospital research grant.
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Case: Recently, concern in health and exercise has been increasing, and rhabdomyolysis by excessive exercise has been reported. 

Rhabdomyolysis is caused by the breakdown of the striated muscle. It symptoms include muscle pain, muscle weakness, and brown-

colored urine. Myoglobulins produced by striated muscle breakdown enter into the circulation and may damage the kidney. Trauma is 

the most common cause of rhabdomyolysis in adults and other non traumatic causes include drug abuse such as heroin and salicylic acid, 

electrolyte imbalance such as hypokalemia and hypophosphatemia, alcoholism and gas poisoning, Rhabdomyolysis may lead to acute renal 

failure and finally to death. We experienced 5 cases of rhabdomyolysis in the thigh after excesseve exercise, and obtained satisfactory 

results with conservative treatment. So we report 5 cases with a review of the literature.

Acknowledgment: None
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Introduction: The aim of this study is to assess by radiological analysis the alignment changes of knee and ankle joints after intentional 

increment of lateral offset by total hip arthroplasty (THA) using high offset femoral stem.

Materials and Methods: In this retrospective study, 24 cases that underwent THA with high offset femoral stem between the September 

2011 and July 2013 for the primary and secondary degenerative hip arthritis were reviewed. The hip-knee-ankle angle (H-K-A) was 

measured by whole leg standing AP radiographs preoperatively and at 12-months following the THA. The angles comprised of the upper 

margin of talar dome and ground (TG), as well as talar tilt (TT) were measured.

Results: The average valgization angle of femoral axis was 0.57 ± 0.45 degrees. H-K-A angle was changed to varus alignment about 1.14 

degrees. The TG angle was changed to varus alignment about 2.6 degrees. The changes in H-K-A angle and TG were statistically significant 

after THA (p = 0.0029, p = 0.0007, respectively), while the changes in TT showed little correlation (p = 0.1992).

Conclusion: After the intentional increment of lateral offset by total hip arthroplasty (THA) using high offset femoral stem, H-K-A angle 

changed to varus alignment and ankle joint changed to varus alignment.

Acknowledgment: The authors have no financial or personal relationships with other people or organizations that might inappropriately 

influence their work.
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Introduction: Greater trochanteric pain syndrome (GTPS) is a common cause of lower extremity pain and is used to describe chronic pain in 

the region of the greater trochanter and lateral aspect of the upper thigh. GTPS is common and known estimated to affect between 10% 

and 25% of the population in industrialized societies. Therapeutic ESWT is a common treatment for musculoskeletal diseases.16 Although 

these mechanism of action and known satisfactory effect on musculoskeletal diseases is a sufficient reason to use ESWT for GTPS, there is 

little evidence on the ESWT treatment on GTPS. Therefore, this study aimed to investigate the additive effect of ESWT on GTPS in terms of 

pain and function in patients with plantar fasciitis using NSAIDs.

Materials and Methods: This retrandomized study was approved by the institutional board at our institute. Written informed consent was 

obtained from all subjects prior to study.

Results: At longitudinal point of view, both groups showed improvement in VAS pain score and HHS from baseline to 6weeks followup. 

In group M, demonstrated significant improvement in VAS pain score only.(P=0.004) Improvement in HHS were seen in group M 

from baseline to 6 week follow up, but not reaching statistical significance.(P=0.248-0.703) In group U also demonstrated significant 

improvement in VAS pain score only.(P=0.021) Improvement in HHS were seen in group U from baseline to 6 week follow up, but not 

reaching statistical significance.(P=0.173-0.926) The median of VAS pain score and HSS at all assessment time points are shown in Table 2.

Conclusion: Our study aimed to investigate the effect of therapeutic ultrasound on greater trochanteric pain syndrome in terms of pain 

and function in patients with NSAIDs. And there was significant improvement in ultrasound therapy.

Acknowledgment: Ulntrasound therapy is considered for greater trochateric pain syndrome when medication therapy is not effective.
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Title: Screw augmented cement spacer for deficient acetabulum in periprosthetic infection
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Introduction: The purpose of this study is to evaluate radiological and clinical results of screw augment cementing technique for infection 

control surgery in acetabular deficient patients.

Materials and Methods: Between January 2012 and November 2016, we evaluated 44 cases of revision total hip arthroplasty for infection 

control and Paprosky type 3 acetabular deficiency. 31 cases were treated with cement spacer insertion without screw augmentation and 

13 cases were treated with screw augmentation. Minimum follow up was 6 months and we evaluated rate of dislodge radiologically, 

preoperative and postoperative Harris hip score clinically.

Results: The rate of dislodge was 0 out of 13 cases in screw augmented cement spacer patients, while 6 out of 31 cases in non-screw 

patients. Harris hip score was improved preoperatively 34.2 to postoperatively 78.9 in screw augmented patients and there was statistically 

meaningful improvement compared to non-screw patients.

Conclusion: Screw augmented cement spacer insertion technique in periprosthetic infection has advantage of firm fixation of cement 

spacer for acetabular deficient patients and can lead to infection control and better clinical outcome by reducing possibility of dislodge.

Acknowledgment: None

Keywords: Revision, Total hip arthroplasty, infection, cement spacer, acetabular deficiency, Paprosky
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Case: Lipoma arborescens(LA) is a rare clinical condition presenting mostly as an intra-articular lesion characterized by villous proliferation 

of the synovial membrane and hyperplasia of sub synovial fat. We report a case of a multifocal lipoma arborescens localized in the knees 

and the hips in a 20-year-old man symptoms being present for the last 3 years and initially mimicking an inflammatory arthropathy. 

On physical examination a discreet joint swelling of the left knee with effusion, and limited movements in the left hip were observed. 

Laboratory tests presented normal acute phase reactants of inflammation as well as the rheumatoid factor, CK, and negative results for 

antinuclear and anti-CCP (ELISA) antibodies. Magnetic resonance imaging of the knees and hips showed articular effusion and synovitis, 

and a pattern of lipoma arborescens. The histopathologic study confirmed the diagnosis. Arthroscopic synovectomy for the knee and open 

synovectomy for the hip brought some improvement to joint mobility and  pain. Although rare, this condition must be differentiated from 

inflammatory arthropathy, particularly in the absence of response to clinical treatment, and absence of positive biochemical markers, since 

the therapeutic strategy is radically different.

Acknowledgment: Declared none.

Keywords: Lipoma arborescens, Arthritis, Synovium, Villous Proliferation
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Case: Patients with primary hyperparathyroidism are often asymptomatic, with diagnosis occurring only after incidental findings of 

hypercalcemia. Proximal femoral fractures can occur in patients with bone weakness due to osteoporosis or osteomalacia. Combined 

bilateral femur neck fracture is rare. Here we report the case of a young woman with bilateral femoral neck fractures. The fracture 

occurred in the background of critical medical condition by hyperparathyroidism. After a solitary parathyroid adenoma was removed 

surgically, the patient was treated by aggressive replacement therapy with calcium, magnesium and active vitamin D with instruction of 

absolute nonweight-bearing. After 5 month, union of both femur neck fracture was confirmed radiologically.

Acknowledgment: .

Keywords: femur neck fracture, conservative treatment, parathyroidism
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Introduction: The quadratus femoris muscle has not attracted attention as a structure for surgical exposure during posterior hip 

approaches. We sought to introduce a modified posterior approach through the quadratus femoris muscle area only, by flap osteotomy, 

which we have named the quadratus femoris osteotomy (QFO) approach. We compare this with the conventional posterior approach to 

determine the effectiveness of the new technique.

Materials and Methods: We retrospectively reviewed the medical records of 329 patients (383 hips) who had undergone primary total 

hip arthroplasty (THA) between March 2006 and January 2013 by a single hip surgeon. The conventional group consisted of consecutive 

118 patients (138 hips) who had undergone THA using the conventional posterior approach. The QFO group consisted of consecutive 101 

patients (120 hips) who were treated with THA using the QFO approach.

Results: The 2-year postoperative average Harris hip score were 88.8 ± 6.6 in the conventional group and 93.1 ± 6.9 in the QFO group. The 

2-year postoperative average WOMAC scores were 20.8 ± 6.7 in the conventional group and 14.1 ± 6.6 in the QFO group. Complications 

in the conventional group were 2 deep vein thrombosis (DVT)s, 1 intraoperative fracture, and 6 posterior dislocations; the QFO group 

experienced 1 DVT and 3 intraoperative fracture. No dislocation was noted within 2 years after surgery.

Conclusion: Although further studies are needed to confirm the validity of our findings, a modified posterior approach using a quadratus 

femoris flap osteotomy could be an option worth considering among the variants of posterior approaches in THA.

Acknowledgment: None

Keywords: Arthroplasty, Dislocation, Hip, Osteotomy, Posterior approach, Stability
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Case:

Introduction: Intraosseous ganglion rarely produces clinical symptoms since extraosseous extensions are rare, and this is because the 

periosteum and cortex of the bone represent substantial physical barriers to intraosseous extensions of soft-tissue lesions into the bone. 

Non-operative observation is typically suggested as an option for asymptomatic intraosseous ganglia. However, we were presented with 

a symptomatic patient with intraosseous ganglion in the inferomedial portion of the femoral neck, located within the articular capsule of 

the hip joint. For surgical decompression and excision of intra-articular mass lesions, arthroscopic surgery would be advantageous over 

open excision of capsulotomy by allowing the minimization of soft tissue injuries around the hip joint and by assuring wide visual fields. 

This case report describes an intraarticular intraosseous ganglion in the inferomedial portion of the femoral neck, which was removed 

arthroscopically with the aid of an image intensifier.

Case report:  A 21 year old woman was presented with 18 months of minimal pain and discomfort in her left groin. Her main symptoms 

were the involuntary motions such as external rotations of the hip joint while on full flexion and adduction, and discomfort during yoga 

wherein the kneeling position was infeasible. The results of radiography and computed tomography suggested an intraosseous ganglion 

in the inferomedial portion of the femoral neck. Intraosseous ganglia appeared as well-circumscribed radiolucent lesions that were 

accompanied by marginal sclerosis. Computed tomography (CT) scans showed a 0.8cm sized circular radiolucent lesion in the inferomedial 

portion of the femoral neck. An arthroscopic excision of the lesion was attempted as the patient was young and preferred an arthroscopic 

surgery. There were no post-operative neurological complications. The patient’s symptoms disappeared immediately after the surgery. And 

the patient was allowed immediate weight bearing as tolerated. After 2 months of operation, no additional symptoms were experienced, 

and the range of motion for the hip joint was back to normal. The principal finding of the present report was that an intraosseous ganglion 

in the deep inferomedial portion of the femoral neck can be treated with arthroscopic excision. The development of cysts associated 

with the hip joint is a rare clinical problem, but may be incidentally observed on clinical inspection or imaging examinations. Symptomatic 

treatment with surgical excision of femoral neck lesions have been performed through the Smith-Petersen approach.

Acknowledgment: In this study, we demonstrated the advantages of arthroscopic procedures for the surgical management of FAI 

resulting from an intraosseous ganglion in the femoral neck. The intra-articular lesion could be observed accurately with the naked eye, 

including the accurate location of bony protrusions and hyperplastic synovium. After a minimally invasive arthroscopic procedure for each 

pathological symptom, a shortened recovery period and rapid rehabilitation could be achieved.

Keywords: Arthroscopy, Bone Cysts, Femoroacetabular impingement,Femur Neck, Yoga
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Introduction: We analyzed the results of treatment of arthroscopic treatment of arthritic arthritis of the knee with drain insertion method.

Materials and Methods: From June 2005 to December 2016, 71 patients (70 patients) underwent arthroscopic treatment for patients with 

acute pyogenic arthritis. The mean age of the patients was 72.9 years and the average follow - up period was 12.3 months. There were 20 

cases of diabetes mellitus. CPM was initiated after fixation of splint for about 2 weeks, and drain was placed for 3 weeks.

Results: 14 cases (19.0%) were able to identify causative organisms. Intravenous antibiotics were used 38.7days on average.

Conclusion: The results of arthroscopic treatment of pyogenic arthritis were good with clinical course.

Acknowledgment: appriciate for Chung sik Shin M.D.

Keywords: knee, acute pyogenic arthritis, arthroscopy, complications
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Introduction: 슬관절 부분 치환술(Unicompartmental knee arthroplasty)은 전치환술과 비교하여 전, 후방 십자인대를 모두 보존하므로 슬관절 기능

을 유지하며, 재활이 용히하여 제한된 범위에서 유용한 수술법이다. 그러나, 폴리에틸렌 탈구나 삽입물의 이완 등 수술 후 여러 합병증이 보고되고 있다. 

본원에서 시행된 슬관절 부분치환술에서의 여러 합병증의 종류, 빈도 및 그 치료에 대하여 알아보고자 하였다.

Materials and Methods: 2008 년 5 월부터 2017 년 4 월까지 1 년이상 추시가 가능하였던 슬관절 내측부 단일구획 부분치환술을 시행받은 223 명의 

환자들을 대상으로 후 향적 연구를 행하였다. 환자의 의무 기록 및 방사선학적 사진을 통하여 수술 전, 후 발생한 합병증의 종류 및 치료 결과를 분석하였

다.

Results: 총 223 명의 환자들 중 26 명에서 합병증이 발생하였으며, 이중 10 명은 폴리에틸렌 삽입물 탈구가 발생하였다. 대퇴골 치환물 해리가 5 건, 경

골 치환물 해리가 2 건, 폴리에틸렌 삽입물 마모가 4 건, 외측 슬관절 구획 골관절염 진행이 3 건, 감염이 2 건 발생하였다. 26 명중 20 명은 전치환술로 

재수술을 시행받았으며, 6 명은 폴리에틸렌 삽입물 교체술 시행하였다.

Conclusion: 슬관절 부분 치환술의 합병증 발생빈도는 11.6% 로 높은 편이며, 특히, 폴리에틸렌 삽입물 탈구 발생률이 4.4% 로 높아 탈구에 대한 예방

에 주의해야 한다. 부분 치환술의 합병증 발생을 예방하기 위해서는 적절한 환자 선택 및 정확하고 숙련된 수술 시행이 필요하겠다.

Acknowledgment: no
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Introduction: High tibial osteotomy(HTO) is a technique that can be performed on patients with arthritis limited to the medial side in the 

relatively young ages of 50 to 60 years. On preoperative MRI, there are many cases of medial meniscus posterior root tear(MMPRT) and 

medial meniscal cartilage injury. Therefore, arthroscopic MMPRT repair is performed at the same time as HTO. However there is much 

controversy about the results of the healing. So we report a retrospective analysis of patients who had undergone metal removal and 

secondary arthroscopy in patients undergoing HTO and MMPRT repair.

Materials and Methods: From March 2012 to March 2016, 44 patients who underwent arthroscopic MMPRT repair at the time of HTO 

and metal implant removal and secondary arthroscopy were included. Intra-articular photographs and videos were used to analyze the 

healing results. The evaluation of the healing result is as follows: The complete healing was observed when healing is done at the position 

where first suture was performed, the incomplete healing was observed when the meniscus was attached only to the posterior capsule, 

and failure when absence of continuity observed. Concomitant HTO was done using 2 different plates and MMPRT repair was done by 2 

different technique. So we analyzed healing rate according to the HTO implant and suture technique respectively. Clinical outcome was 

measured by WOMAC score and Knee Society scores. Meniscus extrusion in preoperative MRI was measured and mechanical tibiofemoral 

angle(mTFA) was measured at preoperative, postoperative 6weeks, 3months, and 1year.

Results: Complete healing was 12 cases(27.2%), Incomplete healing was 25 cases(56.8%), Failure was 7 cases(15.9%). The healing rate 

was different according to implant type and suture technique, but it was statistically insignificant. There was no difference in clinical score 

and symptom duration between healing and non - healing group. Meniscus extrusion was smaller in the healing group, but not statistically 

significant. There were no significant difference in mTFA at preoperative, postoperative 6weeks, 3months, and 1year. But mTFA correction 

loss angle(Postoperative 6weeks mTFA-Postoperative 1year mTFA) was significantly lower in complete healing group(p value<0.025)

Conclusion: The success rate of healing of arthroscopic MMPRT repair was 27%(12/44) and this is in line with other recent announcements 

that the success rate of healing is not higher than predicted. And the difference in mTFA correction loss angle between the healing 

group and the non-healing group might suggest that meniscus healing affects the mechanical stability of HTO. From our study, meniscus 

extrusion in preoperative MRI might tell us healing rate of MMPRT repair. But for limitation of our study, we couldn’t draw statistical 

associations. We need a large population study.

Acknowledgment: I would like to thank my advisor and coauthor Dr. DongHwi Kim and JuHwan Kim, who has been an invaulable mentor. 

His gift for conceptualization, enduring encourgement, and practical advice have been an inestimable source of support for me during this 

process
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Introduction: The objectives of this study were to evaluate the effects of medial open-wedge high tibial osteotomy (MOWHTO) on 

patellofemoral joints.

Materials and Methods: Thirty patients(33 knees) who had treated with MOWHTO for unicompartement osteoarthritis with a varus 

deformity were retrospectively investigated. All the patients were evaluated twice at the initial operation and the second operation by 

x-ray (alignment, correction angle, tibial slope, patella indices ; Blackburn-Peel (BP)ratio, patella tilt, patella shift) and arthroscopy(femoral 

trochlea cartilage status)

Results: The mean age was 58.9±7.4 years mean follow up duration was 13.2 ± 4.2 months. Eleven were male and 22 were female. 

Mechanical axis changed from varus 7.3 ± 2.7 degrees to valgus 1.4± 3.0 degrees and posterior tibial slope also change from 8.3 ± 2.7 to 

10.1 ± 4.0. BP ratio decreased significantly from 0.79 to 0.63(p<0.001) and patella tilt and congruence angle changed significantly(P<0.001). 

Arthrosis of femoral trochlea evaluated by arthroscopically were progressed in 17 cases (51.5%) and larger correction angle of mechanical 

axis were measured in them, but not significant. There were no significant relationship between trochlea arthrosis and various radiographic 

parameters

Conclusion: This study showed that the patellofemoral joint might be adversely affected by medial open-wedge HTO. Further investigation 

of clinical relevance and influence factors should be performed. .

Acknowledgment: ns
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Case:

Introduction:  Meniscorrhaphy is a popular technique to restore meniscus. The inside out technique suture is needed to suture the outside 

knee capsule. The peroneal nerve is located on the lateral side, and the saphenous nerve is located on the medial side. Sometimes sutures 

over the nerve can cause severe pain and neurological problems. We experienced a case of this with a stitch around the peroneal nerve.

Material and Method: A fifty-six-year-old male patient had experienced severe pain in the lateral area of his knee and numbness over the 

lateral side of his lower leg after an operation in another hospital. We examined the patient and an EMG was taken of his lower leg. The 

EMG showed an incomplete peroneal nerve injury. We performed decompression of the peroneal nerve. A stitch was found around the 

peroneal nerve on the lateral side of the lateral meniscus. We removed the stitch.

Result: He recovered from the severe pain and numbness of the lower leg 2-3 days after removal of the stitch around the peroneal nerve.

Conclusions: Removal of the stitch around the peroneal nerve improved symptoms and neurological problems after meniscorrhaphy for 

the patient.

Acknowledgment: none
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Title: Patellar tendon reconstruction using ipsilateral hamstring autograft in chronic patellar tendon rupture d/t partial patellectomy
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Case: Chronic patellar tendon rupture is an uncommon disease, which refers to a case where a patellar tendon rupture has been left 

untreated for a long time. In contrast to acute rupture, the reconstruction is usually performed in cases of chronic rupture. If there are some 

residual ligaments, reinforcement using hamstring tendon is mainly used and otherwise reconstruction using achilles tendon is mainly used. 

In this study, we report a case in which a reconstructive technique using a hamstring was performed. A 46-year-old man who worked as a 

man in a construction site slip down in 2014 and underwent surgery in a private clinic for right patellar fracture. After that, he underwent 

one revision operation due to infection . In december 18, 2015 he visited our outpatient clinic due to the discomfort of walking , climbing 

stairs and extension lag of his right knee. On simple radiologic examination, patella alta and partial patellectomy state was observed, so 

the patient underwent magnetic resonance imaging and chronic patellar tendon rupture was diagnosed. Under general anesthesia, skin 

incision was made longitudinally in the supine position and soft tissue detachment was performed. The patellar tendon was completely 

ruptured and fibrous tissue was observed. After the marginal resection, the patellar tendon was sutured with the Krakcow method using 

vicyl 1-0. However, it was judged that the fixation was insufficient. So we decided to perform hamstring augmentation. After removing 

the hamstring from the proximal part and leaving the attaching part, tibia tunnel was made by using a K - wire and reconstruction was 

performed by 8 - character configuration. At 6 weeks postoperatively, the range of motion was 0-60 degrees and the extension lag was 

not observed. The quadriceps muscle setting exercise and joint range of motion exercise were continued. After 3 months, It is possible to 

exercise up to 90 degrees, and it is possible to resume activity such as taking a ladder and taking a stair. Chronic patellar tendon rupture 

is a rare disease. There are various reconstructive methods. However, if residual tissue is present like this case, using ipsilateral hamstring 

autograft could reduce complications related to allograft and has relatively low donor site morbidity than other autografts and no further 

surgery for hardware removal.

Acknowledgment: I would like to thank my advisor and coauthor Dr. DongHwi Kim and JuHwan Kim, who has been an invaulable mentor. 

His gift for conceptualization, enduring encourgement, and practical advice have been an inestimable source of support for me during this 

process.
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Introduction: To determine functional results and cartilage regeneration of medial open-wedge high tibial osteotomy(HTO) combined 

with Umbilical cord blood derived stem cell application in osteoarthritic patients more than 65 years old with International cartilage repair 

society ( ICRS) grade IV and varus malalignment.

Materials and Methods: From Feb. 2012 to Feb. 2015, high tibial osteotomy(HTO) combined with umbilical cord blood derived stem 

cell application performed at our clinic were retrospectively surveyed, with a minimum follow-up 12 months, regarding functional 

outcome(subjective International Knee Documentation Committee [IKDC] score, Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) score, visual analog scale[VAS]), mechanical weight bearing axis change and the 2nd look arthroscopic cartilage 

regeneration grading (International Cartilage Repair Society (ICRS) macroscopic cartilage evaluation scores, Oswestry arthroscopic 

score(OAS)) were reviewed between 1 and 2 years after operation

Results: A total of 30 knees (30 patients; mean age, 69.9 years; age range, 65 to 79 years) were included. The average cartilage defect is 5.5 

cm2 . Weight bearing point changed from 16.0% preoperatively to 56.1 % postoperatively. Subjective IKDC scores significantly improved 

from 21.7 points preoperatively to 65.1 points after 12 months. WOMAC scores improved from 53.9 points preoperatively to 12.7 points 

after 12 months. VAS scores from 7.7 points preoperatively to 1.9 points after 12 months. When the fixative were removed cartilage 

regeneration was evaluated arthroscopically. ICRS mascroscopic evaluation was improved from 0 preoperatively to 9.7 points and OAS 

from 0 to 7.1 points. One case of loss of correction was observed in osteotomy site.

Conclusion: HTO in combination with umbilical cord blood derived stem cell is effective in the treatment of severe medial osteoarthritis 

and varus malalignment in patients over 65 yrs old.

Acknowledgment: none
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Title: Failure of rotating-hinge total knee(RHK) prosthesis by breakage of the hinge-post extension - a case report
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Case: At our institution, we have used Endo-Model prostheses (Waldermar Link GmbH & Co, Hamburg, Germany) for difficult 

knee reconstructions. These rotating-hinge prostheses have an antidislocation feature that prevents dislocation due to distraction 

disengagement. In a series of 192 consecutive prostheses, we have identified 2 cases of femorotibial dislocations. An increased flexion 

laxity allows excessive distraction and hence implant dislocation after antidislocation feature loosening. To our knowledge, there are no 

other reports in the literature regarding dislocation of a rotatinghinge knee prosthesis with antidislocation design.

Acknowledgment: thanks
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Title: Adductor magnus tenodesis for patellar DL following TKA

Authors: Jung-Ro YOON1 , In Wook SUH1 , Yong Su SHIN1

Presenter: In Wook SUH Corresponding Author: Jung-Ro YOON Field: Knee
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Case: Patellar instability is a known but catastrophic complication after total knee arthroplasty (TKA). The occurrence of bilateral 

dislocation of the patella after TKA is exceedingly rare. It may present as anterior knee pain, and diagnosis can easily be made clinically or 

by plain radiographs. Early diagnosis with surgical realignment and repair of the extensor mechanism can provide good outcomes after this 

complication.

Acknowledgment: Thanks
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Title: Mid-Term Result of Surgery for Infectious Arthritis of the Knee Joint with Concomitant Acute Progressive Osteomyelitis of the Patella
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Case: 슬개골의 급성 골수염은 1829 년 벨기에에서 처음 발표되었으며 이후 100 년간 50 례 정도만 발표된 매우 드문 질환이다. 성인에서의 유병률은 

더욱 낮으며 주로 5-15 세의 소아에서 호발하는 것으로 알려져 있다. 임상적으로 슬개골의 골수염은 증상이 모호하며 국소적인 통증만 호소하는 경우가 

많아 진단이 늦어지는 경우가 많다. 저자들은 슬관절 주변부에 수차례 침술 치료 이후 감염소견으로 내원한 환자에 대하여 항생제 정주 및 투약, 석고붕

대 고정법을 이용한 보존적 가료로 추시 중이던 환자에서 4 주만에 빠른 속도로 진행되는 동통악화, 영상검사 중 방사선 검사에서 슬개골 골융해, MRI 에

서 관절액 증가 소견 및 관절 종창소견을 보이는 슬관절 관절강 내부와 외부를 모두 침범한 급성 골수염 증례에 대하여 관절경적 세척술, 감염조직 변연절

제술, 골융해부에 대하여 관혈적 변연절제술 및 세척술을 시행하고 최종 추시시 기능적으로 우수하고 감염의 재발 없이 좋은 결과를 경험하여 문헌고찰

과 함께 보고하고자 한다

Acknowledgment: none
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Introduction: Recently there has been various surgical techniques seeking to preserve Anterior Cruciate Ligament Remnants in knowledge 

that these bundles play a role in graft healing process, proprioception preservation as well as biomechanical stability. Maximal preservation 

of ACL remnant has become a consideration in new approaches of remnant preservation. But remnant preservation technique has problem 

like poor arthroscopic view to search for proper tunnel position. Therefore, We compare clinical results and tunnel position between split, 

non-split remnant preservation technique and remnant non-preservation technique by three-dimensional computed tomography

Materials and Methods: 95 patients 9 between January 2008 and December 2013 with a minimum of 1 year follow up and a postoperative 

3D-CT were retrospectively studied; 24 reconstructions were performed without preserving remnants, 48 reconstructions were allotted 

in split group and 23 reconstructions were operated by nonsplitting technique. In splitting technique, the surgeon make a longitudinal 

slit in the ACL remnant tissue using scalpel blade, then place the tibial tunnel guide near the center of ACL footprint. But, in nonsplitting 

technique, the surgeon place the tibial tunnel guide at posterolateral to remnant and pull the guide toward center of ACL foot print in 

order to preserve more remnant tissues. Quadrant method was used to assess the tunnel location in 3D-CT. KT-2000 arthrometry and 

manual laxity test including Anterior drawar test, Lachmann test, Pivotshift test were evaluated for analysis. IKDC score, Lysholm score, 

Tegner activity scale were utilized as functional parameters

Results: Tibial tunnel position in anterior-posterior position was significantly different between splitting technique group and nonsplitting 

technique group.(splitting vs nonsplitting group; 38.7±11.1 % vs 44.9±5.2%; p=0.001). But, Tibial tunnel position in medial-lateral position 

and femoral tunnel position was not significantly different between the three groups. The three groups did not differ significantly in the 

clinical outcome, KT-2000 arthrometry and manual laxity test

Conclusion: Tunnel position was different according to remnant preserving technique. The tibial tunnel was placed at a more posterior 

position in non-Splitting technique compared with splitting technique. Considering the anatomical positions from previous cadevaric 

studies, tibial tunnel tended to locate near AM bundle with splitiing technique while with non-splitting technique, tibial tunnel tended 

to locate near PL bundle tunnel. However, Tunnel positions of both techniques were within anatomic position and both groups have no 

significant difference in clinical outcome. It may be necessary to understand that tunnel position changes according to remnant preserving 

technique

Acknowledgment: None
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Title: Clinical Outcome after Conservatively Treated Acute, Isolated Posterior Cruciate Ligament rupture
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Introduction: Evaluate the overall results following conservative Tx consisting of long leg cast, brace & scrupulous rehabilitation after acute, 

isolated posterior cruciate ligament and investigate effect of elapsed time for cast after injury in terms of stability & clinical outcome

Materials and Methods: From April, 2009, for thirty-one patient who were suffered by acute isolated posterior cruciate ligament and able 

to follow-up for more than 24 months prospectively. For estimating posterior instability, every patient was performed posterior-draw test, 

posterior-stress radiograph with Telos stress device. Lysholm score, Tegner score and Internation Knee Documentation Commited scores 

(IKDC) were used for check the clinical outcome.

Results: Mean age was 45.6 and average long leg cast period was 4.12 weeks. After acute and isolated posterior cruciate ligament 

rupture, 21 patients showed grade I and 10 for grade II in posterior draw test. However, at last follow-up posterior draw test, 27 patients 

were in grade I and 4 patients were grade II. Before long leg cast applying, average side to side difference was 7.15±2.33 mm and it was 

4.26±2.21at last follow-up(P=0.000). Lysholm score was improved from 67.3±5.5 to 85.3±5.9. IKDC and Tegner score were significantly 

enhanced(P=0.000).

Conclusion: Conservative treatment for acute isolated PCL rupture could obtain a relatively satisfactory clinical outcomes & stability. In 

addition, early diagnosis, followed by timely cast immobilization revealed positive effect in stability but no difference in clinical outcome

Acknowledgment: None
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Case: Jumper’s knee is one of the anterior knee pain syndromes, and is found in the athletes of the various sports in which the repeated 

sudden jumping activities are required. However, its incidence is rare, and as yet no such case has been reported among the juvenile table 

tennis players. The current authors experienced a case of junper’s knee in a 11 year-old boy table tennis champion player which deserves to 

be reported.

Acknowledgment: Case report Despite of no local swelling or redness on examination, there was exquisite tenderness over the lower 

pole of the patellae. The range of motion of the both knees were not restricted, but the boy afraid of motion because pain was elicited on 

sudden initiation of motion. On radiograms of both knees a small bone chip with sclerotic margin on the lower pole of both patellae were 

observed, but those were not fragmented and/or displacement. By those radiological findings fresh chip fracture could be precluded. It 

was hard to define the possible cause and character of bone chips of various origins such as os patellae, avulsion fracture, ectopic bone 

from enthesopathy. For the pain relief, rest, reduction of activity level, prevention of hyperflexion, and avoidance of suden extension were 

prescribed under the cover of NSAIDs. The jumper’s knee was reported by Sinding-Larsen in 1921 and Johansson in 1922 independently 

as a syndrome. Physical and radiological findings consist of tenderness at the inferior pole of the patella and radiographic evidence of 

fragmentation of the inferior pole of patella. Radiographic abnormalities at the inferior patella seem to vary, though the incidence of the 

radiographic abnormalities at the inferior pole of the patella has been reported to be low (2-5%) in healthy juveniles (10-14 years of age). 

Jumper’s knee is found in the juvenile athlete who does the repeated sudden jumping during the physical activity of any type of game. 

However its relation with the table tennis has not been . On radiograms of the affected knee, soft tissue swelling and calcium deposit 

are reported infrequently to be seen which can also be confirmed by sonograms. On radiograms calcification in the infrapatellar ligament 

adjacent to the lower patellar pole or a small chip bone fragment of the lower patellar pole indicating the avulsed fracture can be seen. 

One of the most important clinical symptoms is pain which can be elicited at the lower patellar pole on sudden extension from the bent 

knee position. Pain and stiffness are felt when the sudden force is exerted to move the knee joint, and the sufferer has the typical pain 

cycle. Tenderness is present over the lower patellar poles.

Keywords: patella tendinitis, table-tennis, jumper's knee
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Case: Knee dislocation following total knee arthroplasty is a severe complication. the incidence of dislocation following primary total knee 

arthroplasty with posterior stabilized implants ranged from 0.15% to 0.5%. In case of revision total knee arthroplasty, the incidence of 

dislocation is more rare. We report the case of 76 years old male presenting posterior dislocation with minimal trauma after a revision 

kneearthroplasty which was performed with two stage revision surgery due to infections after primary total knee arthroplasty 

Acknowledgment: None
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Introduction: This study compared clinical and radiological outcomes between eldery (> 60 years) and younger (≤ 60 years) populations 

after pullout fixation for medial meniscus posterior root tears (MMPRTs).

Materials and Methods: Forty-six patients who underwent MMPRT pullout fixation and were followed for more than five years were 

recruited. Mean follow-up was 70.1 months. Patients were categorized into two groups based on age: group A (greater than 60 years, 21 

patients) and group B (60 years and younger, 25 patients). Postoperative clinical outcomes, including the Lysholm and International Knee 

Documentation Committee (IKDC) score were compared between groups. Radiographic arthrosis results, including the Kellgren-Lawrence 

(K-L, 0/1/2/3/4) grade and medial joint space (mm) were compared between groups.

Results: The final Lysholm (group A, 82.4±9.7; group B, 86.0±12.1; P=.151) and IKDC (group A, 72.2±8.4; group B, 75.7±11.9, P=.197) 

scores were not significantly different between the two groups. The K-L arthritis grade significantly progressed in group A (from 

2/13/6/0/0 to 0/3/13/5/0, P<.001) and in group B (from 3/17/5/0/0 to 0/7/11/7/0, P<.001). The final K-L arthritis grade was not different 

between the two groups (P=.393). Seventeen patients (81%) in group A compared to 17 patients (68%) in group B showed progression 

of their K-L arthritis grade, and no difference was observed between two groups (P=.319). The medial joint space significantly progressed 

in group A (from 4.6±0.9 to 3.8±0.9, P<.001) and in group B (from 4.7±1.1 to 3.9±1.1, P<.001). However, progression of joint space 

narrowing was not different between group A (0.9±0.6) and group B (0.9±0.8, P=.714).

Conclusion: Following pullout fixation for MMPRTs, elderly patients showed outcomes comparable to those in younger patients in terms of 

progression of arthrosis and clinical scores. Thus, advanced age may not be an absolute contraindication and fixation can be applicable in 

elderly patients without significant arthritis.

Acknowledgment: All authors have no potential conflict of interest, including financial interests, activities, relationships, and affiliations, 

todisclose.
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Title: Huge intra-articular lipoma of the knee in a 74-year-old woman performing total knee arthroplasty
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Case: History and Physical Examination: A 78-year-old woman presented with a painless, palpable mass in the left knee of 15 years’ 

duration. She reported no previous knee symptoms, antecedent trauma and infection to the knee. She had end stage osteoarthritis of her 

both knees, so admitted to our hospital for total knee arthroplasty. Her medical history was unremarkable. On physical examination, a soft, 

freely movable, nontender, palpable mass without swelling or local warmth was located in the anteromedial aspect of the knee. She had 

no limitation to her ROM. Any other physical examination and laboratory analyses were within normal limits.

Imaging Interpretation: Magnetic resonance imaging revealed an intraarticular mass in the suprapatellar pouch that showed hyperintensity 

on T1- and T2-weighted images, suggesting the presence of fat. Moderate joint effusion outlining the joint capsule also was seen on an 

axial image due to her severe osteoarthritis.

Differential Diagnosis: Intraarticular lipoma, Lipoma arborescens, Intraarticular liposarcoma, Pigmented villonodular synovitis, Hoffa’s 

disease The patient underwent arthrotomy by means of a medial parapatellar approach. The specimen was excised completely. The entire 

specimen was submitted for routine pathohistologic examination.

Histology Interpretation: Arthrotomy revealed an encapsulated, soft, yellowish, movable, and decalcified mass, and a 6 × 11- cm 

mass lesion then was excised. Histologic sections showed abundant mature adipocytes with thin fibrous septa, suggestive of typical 

characteristics of an intraarticular lipoma. No atypical cells or thick septae were found.

Diagnosis: A diagnosis of intraarticular lipoma was made.

Discussion and Treatment: Neoplastic and reactive lesions that form mass in joints are uncommon. These include lipoma arborescens, well-

differentiated liposarcoma, pigmented villonodular synovitis, and Hoffa’s disease. A lipoma is a benign tumor most commonly occurs in 

the subcutaneous region. However, an intraarticular lipoma is much less common and more rare in old aged patients. She had successful 

complete excision of the mass by arthrotomy with a medial parapatellar incision, good postoperative recovery with full ROM of the knee. 

Characteristic MRI findings can help in differentiating an intraarticular lipoma from other intraarticular lesions and in preoperative planning.

Acknowledgment: No potential conflict of interest declared.
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Introduction: We investigated the subjective, radiological outcome and the complications of a medial closing wedge osteotomy at the 

femur to shift the load from lateral to the medial compartment for lateral osteoarthritis with genu valgum.

Materials and Methods: 21 patients(25 knees) with grade II to IV cartilage damage and valgus knee alignment from Dec. 2015 to May. 

2016, who received medial closing wedge osteotomy of the knee using the fixation device of OhtoFix DFO plate, were retrospectively 

reviewed. Average age of the patients was 54.6±8.0 years (range 32–67 years) with minimum follow-up period of 12 months. One patient 

was lost to final follow up. The patients were evaluated by the Knee Injury and Osteoarthritis Outcome Score (KOOS), International 

Knee Documentation Committee (IKDC) subjective score, Lysolm score, Tegner activity score preoperatively and last follow up. The knee 

osteoarthritis was graded according to the Kellgren–Lawrence radiological scoring system.

Results: The mean angular correction and wedge size measured on pre-operative radiographs were 7.8° (range 2.7°–15.7°), 8.3mm (range 

2.7mm–14.9mm). The mechanical axis and femorotibial angle were 6.35±3.49° and 12.67±3.69° valgus before distal femoral osteotomy, 

which changed to 3.55±2.25° varus and 2.44±2.57° valgus at the last follow-up. After 12 months, Knee Osteoarthritis Outcome Score 

(KOOS) subitems and International Knee Documentation Committee (IKDC) subjective score increased. All patient reported outcome 

measures showed an improvement from baseline, however, only the IKDC, the pain subdomain and ADL of KOOS showed a statistically 

significant difference (P<0.05). The Lysholm and Tegner activity score were 51.96±6.95 and 3.24±1.64 preoperatively, 54.2±6.96 and 3.84±

2.25 last follow up (P = 0.078, 0.523). There was no significant difference in the subgroup analysis of KOOS subitems for patients with and 

without microfracture or age (>55 vs. <55 years). The preoperative osteoarthritic grade did not increase significantly during the follow-up 

period. There were 6 cases of lateral cortex fracture of perioperative complications, 1 of these cases resulted in nonunion and follow up loss.

Conclusion: Distal femoral closing-wedge osteotomy for lateral knee osteoarthritis with genu valgum showed good clinical results after 

12 months and favourable outcomes in short term follow up. And this procedure may be a good surgical option to prevent and delay total 

knee arthroplasty.

Acknowledgment: No potential conflict of interest declared.
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Title: Morphometric study of rotation for total knee prosthesis according to gender in a Korean population
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Introduction: The morphometry of the distal femur and the proximal tibia for the Korean population is determined by gender, based on 

the anatomical femorotibial axis and reliable rotational orientation in knee replacements, to evaluate the size suitability of the currently 

available prostheses in Korea. We aimed to evaluate differences in femoral and tibial arthometric data for 700 osteoarthritic knees (587 

females and 113 males) with respect to gender in a Korean population.

Materials and Methods: This study reconstructed the MRI images in three-dimensions for identification and measurement of the 

mediolateral (ML) and anteroposterior (AP) lengths of the distal femur and proximal tibia, femoral and tibial aspect ratio (ML/AP), surgical 

epicondylar axis (SEA), and Whiteside's line (WL) using femoral anthropometric data. In addition, the anterior, posterior, and distal bone 

resections of the implanted femurs were evaluated using SEA and WL as references using a three-dimensional analysis method. The ML 

and AP lengths were measured using tibial rotation axis techniques based on the medial one-third tibial tubercle and Cobb's method.

Results: In femoral morphometry, ML and AP lengths significantly differed according to gender.ML dimension and aspect ratio were 

greater in males than in females for a given AP dimension in the femur. No statistically significant differences in femoral rotation with 

SEA as a reference were observed between male and female knees; however, a significant difference was shown using WL as a reference 

and both affected the amount of bone resection irrespective of gender. In tibia, significant differences in ML, medial anteroposterior 

(MAP), lateral anteroposterior (LAP) lengths, and aspect ratio (ML/LAP) were observed for males and females with respect to different 

measurement techniques for the tibial rotation axis. However, the measured aspect ratio (ML/MAP) of tibiae for the Korean population 

did not show significance. The measured aspect ratio (ML/AP) ratio of tibiae for the Korean population was higher than that of currently 

available tibial components.

Conclusion: This study provides important guidelines for gender-specific femoral and tibial prosthesis design with different ML and AP 

aspect ratios, femoral rotation based on SEA and WL and tibial anatomical rotation axis for Korean populations.

Acknowledgment: The authors declare that there is no conflict of interests or finantial supports regarding the publication of this paper.
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Introduction: Around joint muscle contracture or joint deformation that was related to preoperative limited range of the motion in 

total knee arthroplasty could evoke postoperative extensor mechanism disruption such as patellar fracture, quadriceps tendon rupture 

or periprosthetic fracture. Purpose of the study was to evaluate the relationship between preoperative limited range of motion and 

postoperative muscle rupture or periprosthetic fracture retrospectively and consider the prospective causes of the complication.

Materials and Methods: From January 2007 to March 2016, 13 patients, 13 cases that underwent conservative or operative treatments to 

postoperative extensor mechanism rupture(including patellar fracture, VMO muscle rupture) or periprosthetic fracture(femoral c/s tibial) 

enrolled in this study. The mean age was 74 years old and mean follow-up period was 47 months. 8 cases of periprosthetic fracture, 2 

cases of patellar fracture, 3 cases of VMO tendon rupture underwent operation(open reduction and plate fixation, VMO repair) in mean 

postoperative 35.4 months. One cases in VMO rupture had concomitant knee dislocation. We evaluated the preoperative, postoperative 

and last follow-up range of the motion(mean flexion contracture, FC and further flexion, FF), tibio-femoral angle and postoperative and 

last follow-up implant position, Clinical evaluation was HSS score in preoperation and last follow-up.

Results: Preoperative, postoperative and last follow-up tibio-femoral angel were 14.3°, 2.9° and 4.2°. Implant position were 95.0° on 

α, 90.9º on β, 1.71º on γ, 86.7º on δ in last –follow-up. The preoperative, postoperative and last follow-up range of the motion were 

mean 59°(FC=32°, FF=85°), mean 86.5°(FC=13°, FF=100°), and mean 73.5°(FC=27°, FF=95°). HSS were change from mean 59.5 point in 

preoperation to mean 69.3 point in last-follow up. Postoperative complication such as infection, refracture didn’t show in any cases.

Conclusion: Preoperative range of motion of postoperative extensor mechanism rupture or periprosthetic fracture was less than 

conventional total knee arthroplasty without index problems. Preoperative limitation of the knee motion might be cases of postoperative 

limitation of the knee and it could lead to evoke more chances of extensor mechanism failure or periprosthetic fracture. So, we must 

consider the possibility of the postoperative complication in total knee arthroplasty of cases with the preoperative stiffness and make a 

careful rehabilitation in such a cases.

Acknowledgment: None
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Title: External rotation deformity of proximal tibia in total knee arthroplasty on severe varus deformed knee
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Introduction: Severe varus deformed knees over 20° with advanced osteoarthrtis usually have bone defect on posteromedial area of the 

proximal tibia and show related external rotational deformity of the proximal tibia. The purpose of the study was to evaluate the external 

rotational deformity of the proximal tibia on severe varus deformed knees using radiologic measurement and to assess postoperative 

correction.

Materials and Methods: 37 patients, 43 knees that underwent total knee arthroplasty and severe varus deformity over 20° with 

osteoarthritis from January 2007 to March 2016 enrolled in this study. The mean age was 75 years old and mean follow-up period was 

45.7 months. We measured the preoperative and postoperative overlaped tibio-fibular distance on standing antero-posterior radiographs 

and tibial torsion values using CT-scanograms that reflect the proximal tibial rotation and compared the results to one of the 43 controlled 

group. We also measured the proximal tibial tilt angle that had impression of proximal tibia vara. Corrected radiologic findings include 

measurement of the preoperative and postoperative tibio-femoral angle, mechanical axis deviation. Clinical evaluation was assessed with 

HSS score(Hospiral for Special Surgery).

Results: The enrolled 43 knees showed preoperative and postoperative overlaped tibio-fibaular distance of mean 18.6mm, mean 9.6mm 

and one of the controlled group of mean 8.7mm(p= 0.02). and showed preoperative and postoperative tibial torsion values of mean 54°, 

mean 32° and one of the controlled group of mean 30°(p=0.032). Proximal tibial tilt angel was mean 12.2° in preoperation, mean 0° in 

postoperation. The tibio-femoral angle was preoperative mean 28.3° and postoperative mean 0.7° (p= 0.028). Mechanical axis deviation 

was preoperative mean 68.4mm and postoperative mean 3.4mm(p= 0.023). HSS score was change from preoperative mean 34 points 

to postoperative 78 points(p= 0.042). Autologous bone graft on posteromedial bone defect during the operation were performed on 12 

knees(28%) and achieved the bone healing on all cases. Postoperative complication including implant loosening, infection, postoperative 

stiffness didn’t showed on any cases.

Conclusion: Severe varus deformed knee over 20° with advanced osteoathritis had external rotational deformity of the proximal tibia 

that might be causes of the posteromedial bone defect on advanced osteoarthritis and proximal tibial vara. We confirmed the external 

rotational deformity using radiologic evaluation and proofreaded the rotation by appropriate tibial implantation, ligament balancing. 

correction of the alignment.
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Introduction: This study aimed to report short term outcome of open wedge tibial osteotomy using bone graft substitute(Frabone).

Materials and Methods: A retrospective study was performed from January 2013 to May 2016 in 24 patients, 29 cases. The mean follow-

up period was 18 months (6~41 months). The patients were divided into two groups according to the types of bone graft(Frabone = Hap 

and β-TCP, n = 14; Cancellous bone chip, n = 15), and bone union was compared between the two group. Resorption of bone substitute 

and new bone formation were confirmed using van Hermert grading in the group of patients who used bone substitute(Frabone).

Results: Both group achieved radiological bone union. 14 cases were observed resorption of the bone substitute and bone remodeling in 

total 14 cases, the group of patients who used bone substitute(Frabone).

Conclusion: Based on these data, bone union time were silimar between Frabone and allogenous bone graft, and bioabsorbability of 

Frabone was confirmed. We propose that Frabone ia an effective treatment for open wedge tibial osteotomy.
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Title: Patellar tilt influences postoperative flexion range in PS fixed type Total knee arthroplasty
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Introduction: The aim to this study was to determine whether patellar tilt influence the postoperative flexion range in accordance with 

relative flexion gap tightness.

Materials and Methods: 92 patients underwent surgery for TKA using PS fixed type prosthesis ((LOSPA, Corentec, Inc,). All of them were 

suffering from end-stage osteoarthritis. All patients were evaluated preoperatively and at 12 months of follow-up. Intraoperatively, we 

used tensor device to measure flexion gap distance after implantation. Postoperatively, maximum active, non-weight bearing flexion 

was measured at 1 year follow-up visit. At follow-up visit, patellofemoral joints were evaluated in Merchant views taken with the knees 

at approximately 45° of flexion and patella tilt were measured. To analyze the relative tightness of flexion gap after bearing insertion, we 

calculated the difference by subtracting the flexion gap from bearing thickness. We then divided into two groups. One group defined as 

relative tight gap is difference was less than 2mm(Group T), and the other group (Group L)defined as relative loose gap is difference was 

more than 2mm. As well as, in group T, we divided into subgroups based on the 5 degree of patellar tilt. We then analyzed correlation of 

patella tilt and postoperative flexion range in two groups and subgroups, respectively.

Results: The mean of postoperative flexion range was 136.5° in Group T and 137.7° in Group L. The mean patellar tilt was 6.2° in Group 

T and 6.8° in Group L. In group L, no significant correlation was found between patella tilt and postoperative flexion range. In group T, 

however, a negative correlation was observed between patella tilt and postoperative flexion range significantly. As well as, in subgroups of 

Group T, a negative correlation was observed only when the patellar tilt was more than 5°. This indicate that postoperative flexion range 

tends to decrease when increasing the patella tilt more than 5° in Group T.

Conclusion: Postoperative knee flexion is an important indicator of success in TKA. Patella tilt is a factor known to influence the range of 

flexion after TKA and depend on surgery. By adequate surgical technique, it would be possible to avoid the occurrence of exaggerated 

patella tilt. When the difference of flexion gap and bearing thickness is less than 2mm, we should confirm the patella positioning and 

tracking to prevent decreasing postoperative flexion range and the patella tilt should be <5°.
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Title: Mucoid degeneration of posterior cruciate ligament lead to roof impingement with anterior cruciate ligament : case report
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Case:

Introduction : Mucoid degeneration of cruciate ligament is rare cause of knee pain, however there are some cases causing pain and 

restriction of extension.

Case report : A 60-years-old man came to our clinic complaining of pain in right knee joint on full range of extension about 3months ago. 

The range of motion was a flexion contracture of 5 degree and a further flexion of 140 degree with pain aggravation by forced extension. 

MRI of the right knee joint showed thickened PCL mucoid degeneration. Arthroscopic treatment consist of PCL reduction-plasty by 

debridement of yellowish material in the PCL fiber and reduce the volume of the hypertrophied PCL. Immediately after surgery, patient 

gain the full range of motion without any symptom of impingement.

Conclusion : Enlarged PCL can make impingement in femoral notch with ACL. Then, Partial debulking surgery of PCL is effective treatment 

to pain relief and restore range of motion of knee.
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Title: Incidences of Deep Vein Thrombosis and Pulmonary Embolism after Total Knee Arthroplasty Using Mechanical Compression Device 

with and without Low Molecular Weight Heparin
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Introduction: To investigate the incidence of thromboembolic events and complications related to bleeding after total knee arthroplasty 

(TKA) with a mechanical compression device alone or in combination with low-molecular-weight heparin (LMWH).

Materials and Methods: A total of 489 TKA patients (776 knees) were retrospectively reviewed for the incidence of thromboembolic 

events and complications related to bleeding. The 233 patients (354 knees) were treated with a mechanical compressive device without 

LMWH, and 256 patients (422 knees) with the mechanical compressive device along with LMWH.

Results: The incidences of deep vein thrombosis (DVT) and pulmonary embolism (PE) were 15 of 375 knees (4.0%) and 5 of 375 knees 

(1.3%), respectively, in the group that used only mechanical compressive device, and 14 of 401 knees (3.4%) and 5 of 401 knees (1.2%), 

respectively, in the group that used mechanical compressive device with LMWH. There was no significant difference between the two 

groups (p=0.125 and 0.146). The postoperative hemovac drainage amount was 635±57 mL in the group with a mechanical compressive 

device only and 813±84 mL in the group with the device and LMWH; therefore, the amount of drainage was significantly greater in the 

latter group (p=0.013).

Conclusion: Mechanical compression alone for prophylaxis against DVT after TKA can be an attractive option in Korean patients.
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Title: Aseptic loosening of tibial component after total knee arthroplasty
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Case: Generally, causes of aseptic loosening after total knee arthroplasty includes inappropriate position and alignment of the 

components, inappropriate cementing technique, the quality of the bone, etc. Among patients who undergone total knee arthroplasty, 

the authors reviewed 3cases with pain around proximal tibia and displacement of tibial component on the radiologic evaluation due to 

aseptic loosening. All 3 cases used same component(LOSPA knee system, initial model of posterior cruciate ligament substituting type) and 

loosening were seen in the cement-metal interface of tibial component at the revision operation. Assessment according to patient’s clinical 

and radiologic progress were done to find the causes.

Acknowledgment: No benefits in any form have been or will be received from a commercial party directly or indirectly related to the 

subject of this study by any of the authors.

Keywords: Aseptic loosening, tibial component, total knee arthroplasty

Poster Sessions



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

344

 Presentation No. 115  

Title: Arthroscopic Treatment of Mycobacterium massiliense
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Introduction: The purpose of this study is the four year result of the clinical features and surgical treatments in septic arthritis due to M. 

massiliense after the injection treatment around and within the joints.

Materials and Methods: This is a four year retrospective study of septic arthritis performed on 9 patients who were treated in our hospital 

out of 27 patients infected with Mycobacterium massiliense in a single clinic between April and September

Results: Arthroscopic irrigation and debridement caused by septic arthritis were performed average 2.6 times (1–3 times). As 6 out of 9 

cases had joint contracture of the knee joint, arthroscopic adhesiolysis and brisement were performed. After surgical procedures, Hospital 

for Special Surgery(HSS) and Lysholm knee score showed improvement compared before the surgery, but a radiographic result evaluated 

by Kellgren-Lawrence(K-L) revealed that 6 cases got deteriorated to stage 4.

Conclusion: This study is significant in that it is the first report after long term results of the patients who were treated with antibiotics and 

arthroscopic treatment for septic arthritis caused by M. massiliense. It is also expected to be helpful in the future diagnosis and treatment 

of the M. massiliense septic arthritis.
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Case: Most cases of medial patellar subluxation occur under iatrogenic conditions that are often associated with a prior excessive lateral 

retinacular release procedure. We report a case of medial subluxation following minor trauma with no history of previous lateral release. 

The abnormality was identified on MRI and was successfully treated by direct repair of the lateral retinaculum. The recognition and 

treatment of medial subluxation of the patella without retinacular release can be difficult. Therefore, consideration of multiple causes 

through careful medical history taking, physical examination, and radiologic examination is needed for accurate diagnosis.
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Case: Mobile-bearing Oxford medial unicompartmental knee arthroplasty (UKA) has been widely used and has produced good results 

for treatment of medial compartmental osteoarthritis. But it is associated with the potential risk for meniscal bearing dislocation. Most 

meniscal bearing dislocations cause symptoms such as acute pain, knee swelling, and locking. We report two unusual cases of meniscal 

bearing spinning out 180° without remarkable symptoms, which would have been easily missed if we had not watched carefully. Therefore, 

if there is sudden locking, pain, swelling, or a slight locking history, the possibility of meniscal bearing spin out as well as meniscal bearing 

dislocation should be considered and the direction of meniscal bearing markers should be confirmed, especially on lateral radiographs.

Acknowledgment: None

Keywords: Unicompartmental knee arthroplasty, Meniscal bearing, Spin out

 Presentation No. 118  
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Introduction: Appropriate positioning and sizing of femoral component are of special importance in proper kinematic function after total 

knee arthroplasty (TKA). There are two major techniques (anterior referencing (AR) and posterior referencing (PR) system) that are used 

to set femoral component rotation and positioning and balance the sagittal plane of the arthroplasty. We compared the clinical results & 

radiological results between Stryker NRG total knee system and Biomet Vanguard total knee system.

Materials and Methods: From January 2008 to December 2008, we enrolled patients over 65-years-of-age who had unilateral TKA and 

performed oneto- one matching (100 vs 100 patients) using the propensity scoring method in both groups. Gender, age, body mass index 

(BMI) and initial diagnosis were variables included for the propensity score matching. The NRG prosthesis TKAs were performed by one 

surgeon and the Vanguard prosthesis TKAs were performed by the other surgeon with use of a parapatellar approach. We compared Knee 

score, HSS score, WOMAC score, Range of motion, Satisfaction and radiological results between the two groups.

Results: The two groups did not differ significantly (p > 0.05) with regard to the mean postoperative Knee Society total knee scores 

(90.7(Stryker NRG) compared with 90.5(Biomet Vanguard) points) and function scores (62.1 compared with 61.5 points); HSS scores (87.1 

compared with 87.8 points); WOMAC scores (13.5 compared with 12.9 points); range of motion (126.1° compared with 125.4°); or patient 

satisfaction (82.3 compared with 82.2 points). There were no significant differences between the two groups with regard to radiographic 

results. There was no liner fracture, no detectable wear, no focal osteolysis and prosthesis loosening.

Conclusion: The date suggest that clinical and radiological findings at seven years after TKA have shown no difference between the 

patients treated with Stryker NRG total knee system and those treated with Biomet Vanguard total knee system.
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Purpose: Tibial eminence avulsion fractures of the anterior cruciate ligament(ACL) in pediatrics are similar to anterior cruciate ligament 

injuries in adults. Non-operative treatment of anterior cruciate ligament avulsion fractures in pediatrics results in secondary chondral or 

meniscal injuries, so anatomic reduction and fixation are essential for fracture healing and normal knee function. The purpose of this 

article is to present clinical outcome in arthroscopic reduction and fixation of anterior cruciate ligament avulsion fractures using cerclage 

wire with pull out suture technique.  

Methods: We identified retrospectively 12 patients mean aged 11.1 years (aged 5 to 16 years) between November 2004 and March 2017 

who diagnosed anterior cruciate ligament avulsion fracture and underwent direct surgical intervention with cerclage wire. We followed 

these patients for an average of 22.5 months after initial injury. 10 cases enforced metalremoval after mean 3.3 month from initial surgery, 

but the remaining 2 cases were not observed at follow up. We evaluated patients based on the following categories such as symptoms 

including VAS score, range of motion in an affected knee, Lysholm knee scores, IKDC 2000 subjective scores and the measurement of the 

residual laxity by a side to side difference with a KT-2000.

Results: After a mean follow up of 22.5 months (Range 4-72month), in 10 cases (except 2 cases with follow up loss) there were no 

complaints about pain. Bone union was seen at mean 13.1 weeks (Range 6-18 weeks). There was anextension limitation of 10 degrees in 

only one patient and remaining were checked full range of motion. The mean IKDC subjective scores were 96.6±3.4 and the Lysholm knee 

scores were 94.9±2.6. There was no subjective instability, however, one patient showed 5.5mm laxity in KT-2000. The mean residual laxity 

was 1.3mm (Range 0-5.5mm). Complications, such as nonunion, leg-length discrepancy were not observed in period of follow up.

Conclusion : Tibial eminence avulsion fractures of the anterior cruciate ligament(ACL) in pediatrics need accurate diagnosis and surgical 

treatment for reducing the incidence of complications and achieving good clinical outcome. Arthroscopic reduction and fixation using 

cerclage wire is one of the techniques that bring good clinical outcome in pediatric anterior cruciate ligament avulsion fractures.
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Keywords: Anterior cruciate ligament, ACL avulsion fracture, Cerclage wire, arthroscopic reduction, pediatric

 Presentation No. 120  

Title: Do Patient-Reported Outcomes Differ Between Fixed- and Mobile-Bearing Unicompartmental Knee Arthroplasty?

Authors: Man Soo KIM1 , In Jun KOH2 , Young Jun CHOI3 , Yong IN3

Presenter: Man Soo KIM Corresponding Author: Yong IN Field: Knee

Affiliation:  1. INCHEON ST. MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA, INCHEON, KOREA { Orthopaedic 

} , 2. ST. PAUL'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL, KOREA { Orthopaedic } , 3. SEOUL 

ST. MARY'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA, SEOUL, KOREA { Orthopaedic } 

Introduction: When performing unicompartmental knee arthroplasty (UKA), there are two typical designs: Mobile-bearing (MB) and 

Fixedbearing (FB) UKA. A controversy still exists regarding which design is superior between MB and FB UKA for patients with endstage 

unicompartmental knee osteoarthritis. Although some studies have compared MB and FB UKAs, there is a paucity of data regarding 

patient-reported outcome measures (PROMs) including joint awareness or patient satisfaction, are increasingly being considered as an 

essential part of postoperative outcome evaluation. The purposes of this study were to (1) compare the patient-reported outcomes (PROs) 

following up to date MB and FB UKA and (2) identify which items are more satisfactory between MB and FB UKA using detailed 15-item 

satisfaction questionnaires.

Materials and Methods: Between July 2012 and May 2015, one hundred twenty one consecutive UKAs (63 MB UKA and 58 FB UKA) 

were performed by one surgeon and retrospectively reviewed. PROs were assessed and compared using Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) score, Tegner activity score, Forgotten joint score (FJS) and patient satisfaction at postoperative 

2 years. Postoperative complications were also evaluated.

Results: There were no significant differences in the subscores (Pain: 1.4 vs 1.8, p = 0.214, Stiffness: 1.1 vs 0.9, p = 0.418, Function: 8.9 vs 

8.7, p = 0.828) and total score (11.5 vs 11.4, p = 0.962) of WOMAC, Tegner activity score (3.6 vs 3.5, p = 0.248), and FJS (67.2 vs 63.4, p = 

0.262) between MB and FB UKA at postoperative 2 years. Patient satisfaction was also comparable in the two groups. (all p > 0.05) There 

was no case of bearing dislocation in MB UKA group. Radiographically, the number of radiolucent lines were significantly higher in FB 

group (2 VS 10, p=0.010).

Conclusion: With use of up to date MB and FB UKA implants, comparable clinical outcomes were observed between the two groups when 

measured with PROMs.

Acknowledgment: The authors have no conflicts of interest to declare.
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Title: MR imaging findings of acute patellar subluxation or dislocations
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Introduction: The purpose of this investigation was to provide a clinical approach by characterizing various MRI findings that could be 

observed in acute patellar subluxation or dislocation.

Materials and Methods: From January 2010 to December 2016, 38 patients with acute patellar subluxation or dislocation were examined 

using magnetic resonance(axial, coronal, sagittal proton-density and T2-weighted fast spin-echo imaging). We retrospectively analyzed the 

specific MR imaging findings that reflected known damage mechanisms related to medial patellofemoral ligament injury, bone contusion, 

osteochondral lesion, loose body, hemarthrosis, and related structural injuries.

Results: Thirty-six patients with hemarthrosis (94.7%) and 37 patients with MPFL injury (97.3%) were found in 38 patients, which were 

well observed in the axial view. Bone contusion in the lateral femoral condyle(32 of 38 patients, 84.2%) and medial facet of the patella 

(33 of 38 patients, 86.8%) were also observed in the axial view, and osteochondral lesion of the patellofemoral joint (15 patients, 39.4 

%) were well observed in the axial and sagittal views. 10 patients had loose body (26.3%), and sagittal, coronal, and axial views were 

combined to confirm the exact location.

Conclusion: The significant MR findings are bone contusion in the lateral femoral condyle and medial facet of the patella, osteochondral 

lesion, loose body, hemarthrosis and injury to the medial patellofemoral ligament. Also in the case of a loose body, it is important to check 

the sagittal and coronal as well as axial views to ensure correct positioning.
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Introduction: Popliteal cysts (Baker's cysts) are described by the enlargement of the gastrocnemius-semimembranosus bursa around 

the knee. One of the pathogenesis is valvular opening between knee joint and the bursa. Now a days, the arthroscopic management of 

popliteal cysts was introduced and this teratment has the merit of simultaneously correcting both the valvular opening and the associated 

intra-articular pathology responsible for the persistence of the cyst. The purpose of this study was to determine the efficacy of arthroscopic 

management in patients with symptomatic popliteal cysts.

Materials and Methods: Retrospective analysis of clinical result for patients presenting with symptomatic popliteal cyst from January 

2012 to December 2014 was done. Twenty five cases of symptomatic popliteal cyst not responding to conservative treatment and with 

Rauschning and Lindgren Grade 2 or 3. All patients underwent arthroscopic decompression using a posteromedial portal. The functional 

outcome was evaluated by use of the Rauschning and Lindgren knee score.

Results: All patients were followed for 24 months. Among the study group, twenty four patients achieved Grade 0 status while one patient 

had a failure of treatment with no change in the clinical grading.

Conclusion: Arthroscopic management showed significant clinical improvement in patients with symptomatic popliteal cysts. We believed 

that arthroscopic management can be a effective and safe treatment option for symptomatic popliteal cysts.

Acknowledgment: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 

this article
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Title: Mid-Term Follow-up Results of Treatment of Chronic Neglected Failure of Quadriceps Tendon Using the Novel Inverted Patella-Loop 

Technique

Authors: HyungSuk CHOI1 , DeokWon KANG1

Presenter: DeokWon KANG Corresponding Author: HyungSuk CHOI Field: Knee

Affiliation:  1. SOONCHUNHYANG UNIVERSITY COLLEGE OF MEDICINE, SEOUL, KOREA { Orthopaedic } 

Case: Chronic neglected quadriceps tendon failure extensor mechanism dysfunction is an uncommon but debilitating functional morbidity. 

It continues to provide physicians with both diagnostic and therapeutic challenges. During surgical reconstruction, potential surgical 

obstacles include poor tissue quality with degenerative atrophic change and inappropriate bone quality. We achieved good functional 

outcome at postoperative 36-months in a female diabetic patient with chronic neglected quadriceps tendon failure extensor mechanism 

dysfunction after novel extensor mechanism quadriceps tendon reconstruction with LIGASTIC graft and suture anchor fixation.

Acknowledgment: none
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Title: Snapping Phenomenon after Revisional Total Knee Arthroplasty
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Case: The cases of revisional total knee arthroplasty (TKA) are increasing. Major and minor complications after revisional TKA should be 

kept in mind. In this report, snapping phenomenon after final implantation of revisional TKA has been presented. Snapping was caused 

by adhered iliotibial band impinging against the lateral part of femoral component. Fractional lengthening the iliotibial band by puncture 

resolved the snapping phenomenon. Surgeons should be aware of the presence of such a case which should be identified during operation 

to avoid secondary operations.

Acknowledgment: none
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Title: Impingement between Medial Plica against Femoral Condyle Osteophyte after High Tibial Osteotomy
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Case: Medial opening high tibial osteotomy (HTO) is a widely performed procedure. Various complications regarding the procedure have 

been described previously. In this report, impingement between medial plica against the femoral condyle osteophyte has been presented. 

Change of lower extremity alignment after HTO may have contributed to such phenomenon. Such complication has not been published in 

English literature. Arthroscopic procedure completely resolved this impingement.
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Introduction: The purpose of this study was to compare and analyze the results of periprosthetic fracture after total knee arthroplasty 

Materials and Methods: From January 2006 to May 2017, 41 cases of periprosthetic fractures after total knee arthroplasty were 

retrospectively studied concerning radiographic and clinical finding. 5 males and 36 females, with an average age of 73.2 years. 5 cases of 

plate fixation for tibia periprosthetic fracture, 2 cases of intramedullary nail fixation for femur periprosthetic fracture, and 26 cases of plate 

fixation for femur periprosthetic fracture, 8 cases of plate fixation for femur periprosthetic fracture using MIPPO technique were reviewd.

Results: it takes 6month 22days for plate fixation for femur periprosthetic fx. , 8moths 2days for plate fixation for femur periprosthetic 

fracture using MIPPO technique, 4moths 26days for IM nail fixation for femur periprosthetic fracture, 3moths 18days for plate fixation 

for tibia periprosthetic fracture to get bone union. Tibio-femoral angle was changed from 8.07 degree before trauma to 6.17 degree at 

last follow up in plate fixation for femur periprosthetic fracture, from 8.89 degree before trauma to 6.13 degree at last follow up in plate 

fixation for femur periprosthetic fracture using MIPPO technique, from 5.1 degree before trauma to 4.4 degree at last follow up in IM 

nail fixation for femur periprosthetic fracture, from 10.34 degree before trauma to 10.18 degree at last follow up in plate fixation for tibia 

periprosthetic fracture.

Conclusion: there was no significant difference of period to get bone union, change of tibio-femoral angle, score change of KKS between 

open plate fixation for femur periprosthetic fracture, plate fixation for femur periprosthetic fracture using MIPPO technique, IM nail 

fixation for femur periprosthetic fracture. In overall. It is more important to choose the appropriate treatment considering fracture location 

& pattern, stability of prosthesis, paritent’s underlying disease like osteoporosis.
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Title: Short-term Outcomes of Two-stage Reimplantation in Infected Revision Total Knee Arthroplasty
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Introduction: To report the outcomes of two stage reimplantation for the treatment of infection after revision total knee arthroplasty.

Materials and Methods: We reviewed 8cases of infected TKA that underwent two stage reimplantation between April 2004 to September 

2015. There were 7 wemen and 1 man. At the time of reimplantation, the average age was 71.5 years. The average follow-up was 38.9 

months. The range of motion of the knee and Korean Knee Score were evaluated.

Results: The mean interval between revision TKA and that of treatment of infection was 21.8 months. The causative organisms were 

identified in 5 cases and the remaining 3 cases were not identified. The mean range of motion increased from 73.8 degrees to 96.3 

degrees after operation. The Korean Knee Score increased from 59.4 points to 31.4 points. The mean C-reactive protein level at diagnosis 

of infection was improved from 6.0 to 0.3 before revision TKA and the mean erythrocyte sedimentation rate improved from 66.8 to 36.1.

Conclusion: Two-stage revision of the infection after revision knee arthroplasty may provide clinical and functional recovery as well as 

infection control.
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Introduction: Fungal peri-prosthetic joint infection (PJI) is a rare but devastating complication following total knee arthroplasty (TKA). But 

owing to the rarity of fungal PJI, understanding of the management and outcomes are not widely reported in the literature. The purpose 

of this study is to investigate the clinical course and outcome after two-stage exchange arthroplasty of fungal PJI.

Materials and Methods: 9 patients were treated between 2001 to 2016 for peri-prosthetic fungal infection. There were 8 women and 1 

men with an average age of 76 years (67–89 years). The average time initial symptom to fungal PJI diagnosis was 20 months(5–72 months). 

The average ESR, CRP at diagnosis was 59(30~89), 2.25(0.11~3.97) respectively. Fungal PJI was confirmed with preoperative joint 

aspiration in 6 cases, and the other 3 cases were confirmed with intraoperative culture. All infections were caused by candida parapsilosis 

except in 1 case of candida pelliculosa. During first stage resection arthroplasty, amphotericin mixed cement(200~420mg per each 

cement) spacer was implanted. The duration of use of the antifungal agent confirmed by the sensitivity test(fluconazole in all cases) was 7 

months on average(4-15months).The mean interval to revision TKA was 6 months (1.5-15 months) and mean follow-up after revision TKA 

was 66 months(24–144 months).

Results: During mean 66months follow-up after two-stage exchange arthroplasty, all patients had no recurrent fungal infection. 1 patient 

had a new bacterial infection after 3 years but after performing an additional two-stage exchange arthroplasty had no further relapse. 5 

patients (56%) who had been treated initially with simple scope assisted or open debridement, continued to have signs of infection and 

eventually had to undergo 2nd stage treatment with antifungal therapy. The average number of operations before exchange arthroplasty 

to solve the infection was 2.7 (1-5 times) and 5 patients (56%) were able to control the infection by using the anti-fungal cement mixed 

spacer only once. There were improvements in KSKS (44 .6 versus 65.0; p<0.05), KSFS (14.6 versus 44.6; p<0.05), HSS (42.0 versus 64.3; 

p<0.05),WOMAC (73.0 versus 42.6; p<0.05) and ROM (5-90 to 0-120, p<0.05) at final follow-up. There was no radiologic evidence of 

loosening in any patients at final follow-up.

Conclusion: Owing to ill-defined symptoms and inconclusive blood test results(ESR/CRP) fungal PJI is very difficult to diagnose, has a 

prolonged clinical course and is difficult to treat. Two-stage exchange arthroplasty with prolonged antifungal therapy and antifungal 

mixed spacer is a very effective strategy for fungal PJI with a success rate of 100% in our experience.
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Technical Note: A medial meniscus posterior root tear (MMPRT) results in decreased areas of tibiofemoral contact area and increased 

tibiofemoral contact pressures. Therefore a MMPRT may lead to the development of osteoarthritis. Repair of a MMPRT can restore medial 

meniscus function and prevent knee osteoarthritis progression. Several surgical procedures have been reported for treating a MMPRT. 

However, these procedures are associated with several technical difficulties. Here, we present a novel technique to repair a MMPRT using 

double FasT-Fix all-inside suture devices combined with pullput repair. In case with tight medial compartment, we use the outside-in pie-

crusting technique of the medial collateral ligament by using a standard 18-gauge needle. Two sets of Fast-Fix are implanted vertically into 

the posterior root of medial meniscus (MMPH). The tip of the aiming device is placed at the anatomical insertion of the MMPH from the 

anteromedial portal, and the tibial tunnel is created. The freeends of the threads of the 2 Fast-Fix are pull out the tunnel. The pulled threads 

are rigidly tied to the suture washer on the tibial suface of the tunnel with the knee flexed at 45". The patients is kept non-weight bearing 

with gradual knee flexion limited to 90" using adjustable knee brace for 6 weeks. This technique may be a faster and easier alternative 

procedure to repair MMPRT.

Acknowledgment: I and my co-authors have nothing to disclose
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Case: The treatment of advanced knee osteoarthritis with coexistent joint infection is challenging. Despite the condition causing 

considerable morbidity, there is no general consensus on approach to its treatment.. A 60-year old male patient presented with acute 

immobilizing knee pain and known severe degenerative osteoarthritis. Septic arthitis was confirmed by joint fluid analysis and positiv 

Gram stain. For this patient, we performed open arthrotomy, with implantation of antibiotic-loaded cement spacer. Intraoperative cultures 

confirmed MSSA and intravenous antibiotic was administered for 6 weeks postoperatively. Staged total knee arthroplasty (TKA) was 

perfored at 8 weeks postoperatively when the laboratory inflammation markers had normalized and there was no further clinical evidence 

of infection. At 2-year follow-up, there were no clinical signs of recurrent infection, and radiographs showed a properly aligned TKA with 

no evidence of loosening. Due to our result, a two-stage TKA using articulating cement spacer seems to be a considerable treatment 

option for the treatment of geriatric patients suffering from pyogenic arthritis and severe osteoarthritis of knee.

Acknowledgment: I and my co-authors have nothing to disclose.
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Case: Ring-shaped meniscus is a very rare anatomic variant of all abnormalities. Also, accessory meniscus is extremely rare and only a few 

cases have been reported. We report a case with combined these two features on single lateral meniscus, found on arthroscopic surgery 

for removal of an osteochondral fragment detached from a patellar bone and plication of the medial patellofemoral ligament in a patient 

who had an acute patellar dislocation. To our knowledge, each variant is extremely rare and also, no composite form has been reported.
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Case: Posterior cruciate ligament (PCL) tibial avulsion fracture is uncommon injury of PCL injuries. Inappropriate treatment of this injury 

brings on incapable PCL that leads to knee instability and osteoarthritis. Reduction and fixation of the avulsed fragment is necessary 

to restore and maintain the length of PCL and normal knee biomechanics. We report a case treated with an arthroscopic two point 

intraosseous suture fixation of largely avulsed fragment attached PCL. Firm fixation and anatomical reduction were obtained, and the 

clinical result was excellent after the operation. Therefore, this could be the effective method to fix the fragment, and maintain the initial 

reduction anatomically.
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Introduction: Blood loss occurs significantly more frequently during total hip and knee arthroplasty than among any other type of 

orthopedic operation, which can sometimes lead to requiring a blood trans-fusion. Although allogeneic blood transfusion has been 

identified as a risk factor for postoperative surgical-site infection following arthroplasty, results are inconclusive. The purpose of this study 

was to conduct a systematic meta-analysis to investigate whether having an allogeneic blood transfusion significantly increases the risk for 

surgical-site infection, particularly after total hip and knee arthroplasty.

Materials and Methods: We performed a systematic review and meta-analysis using random-effect models. Using an electronic database 

search, we selected 6 studies that included data on 21,770 patients and among these studies compared the postoperative infection rate 

between an allogeneic blood-transfusion exposure group and a nonexposure group. We calculated the pooled odds ratios and 95% 

confidence intervals for the groups.

Results: The prevalences of surgical-site infections in our pooled analyses were 2.88% and 1.74% for the transfusion and nontransfusion 

groups, respectively. The allogeneic blood transfusion group had a significantly higher frequency of surgicalsite infections based on pooled 

analysis using a random-effect model (pooled odds ratio = 1.71, 95% confidence interval: 1.23- 2.40, P = 0.002).

Conclusion: Allogeneic blood transfusion is a significant risk factor for increasing the surgical-site infection rate after total hip and knee 

arthroplasty.
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Introduction: The combination of extramedullary (EM) and minimally invasive surgery (MIS) technique can theoretically acquire the 

noninvasiveness which is an advantage of EM and, at the same time, the short incision and early rehabilitation which are advantages of 

MIS. But, the restricted vision of a limited space can cause the drawn-out operating time, uncertainty of alignment, and soft tissue injury. 

The hypothesis was that the EM-MIS group could reduce soft tissue injury while maintain alignment precision than EM group.

Materials and Methods: The retrospective study was conducted on 400 patients who underwent unilateral TKA from January 2008 to 

December 2009, among whom 200 patients were classified as EM technique TKA group, and the other 200 patients were classified 

as EM-MIS TKA group. We analyzed their WOMAC score and KSS score for 2 years after their operation and compared their alignment 

precision.

Results: Operation time in the EM group was 54.1+11.4mins, the EM-MIS group was 67.2+11.1mins. And the EM group had 

1006.3+337.2mL blood loss after operation, and the EM-MIS group had 832.7+436.7mL. The EM-MIS group showed the remarkable 

reduction in the amount of blood loss. There were no differences in clinical outcomes and alignment of prosthesis between the two 

groups

Conclusion: Through the improvement of the instruments and operational techniques which are used to make the most of the limited 

operation space, these researchers developed EM-MIS technique and reduced soft tissue injury while maintain alignment precision.
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Case: Proximal fibular stress fracture is rare on athletes and military populations. A forty six years old women was presented with left knee 

pain without trauma and she had chronic kidney disease without hemodialysis. Plain X-rays on left knee showed transverse fracture at 

proximal fibula region. She was advised to reduce her activity with immobilization. She was presented with right knee pain after 10 days 

without trauma. Plain X-rays on right knee were normal and follow up plain X-rays after two weeks showed transverse fracture at proximal 

fibula region. Both MRI revealed stress fracture at proximal fibula. We presented a rare case that sequential stress fracture of bilateral 

proximal fibula in adult with chronic kidney disease. Careful consideration of this entity is needed when evaluating patients who have 

chronic kidney disease.
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Case: Tibial stress fractures are the most common lower extremity stress fracture. In children, tibial stress fractures usually occur in the 

anterior proximal one third of the bone, whereas in adults, the junction of the middle and distal one thirds seems to be the most prevalent 

site. A fifty eight years old women was presented with left knee pain lasting 3 weeks after running 5km and she had leg length discrepancy 

in post-poliomyelitis. Plain X-rays and MRI revealed femoral shortening and stress fracture at metaphyseal region of left proximal tibia. 

We presented a case of proximal tibial metaphyseal stress fracture in adults with leg length discrepancy in post-poliomeylitis. Careful 

consideration of this entity is needed when evaluating patients who have leg length discrepancy in post-poliomeylitis.
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Introduction: The purpose of this study was to compare the results of culture method using sonication technique with the conventional 

culture method in patients with infected total knee arthroplasty (TKA) and evaluate the usefulness of sonication for the identification of 

pathgens in infected TKA

Materials and Methods: A total of 13 implants from 13 patients who underwent the implant removal due to infected TKA were cultured. 

The mean age of patients was 67.2 ± 7.6 years old. Preoperative culture was performed by aspiration of joint fluid and infected tissues 

were collected for the culture during operation. The removed prosthetic implants were cultured before and after sonication. Then, the 

identification of bacterial colonies was performed.

Results: The culture from preoperative joint fluid and intraoperative tissue were showed positive in 9 of 13 cases (69.2%). Ten cases of 

removed implants were positive before sonication. Twelve cases of removed implants showed culture positive only after sonication (92.3%).

Conclusion: The results of this study demonstrated higher sensitivity of sonication method for diagnosis of pathogens in patients with 

infected TKA than conventional culture method.
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Introduction: Injury of the medial extensor by medial parapatellar arthrotomy might result in different values of soft tissue balancing 

between intraoperative and postoperative total knee arthroplasty

Materials and Methods: we compared the differences of medial and lateral gap values which were shown by the computer navigation at 

0, 45, 90, and 120knee flexion during patella in situ(reduction) and during patellar repair by towel clip on two sites. 30 consecutive knees 

(23 patients) scheduled for total knee arthroplasty due to varus knee osteoarthritis, from February 2017 to April 2017, were enrolled in this 

prospective study

Results: The medial gaps with patellar repair by towel clip were significantly lower (P < 0.05) than the medial gaps with patella in situ at 45, 

90, 120 degrees of knee flexion

Conclusion: During TKR, while measuring the medial gap with patellar in situ, over-estimation might occur, especially in the position of 

knee flexion. So, the surgeons must be aware of checking the soft tissue tension.
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Case: Segmental amputation of the digits and hand has been described as a contraindication for replantation because of poor results. We 

report the results of replantation for a patient who experienced multi-segment amputation of the hand. A 60- years-old woman presented 

six hours after an accident, while using a clean machine, that caused a multi-segment amputation of the entire palm and digits. We 

observed the patient gain satisfactory function of the hand. For replantation of a multisegment amputation, connecting as many blood 

vessels as possible without tension is most important.
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Introduction: Brachymetatarsia is a rare congenital or developmental condition that results in a short metatarsal. It does not usually 

produce a functional problem. However, it may produce a significant cosmetic problem especially in young women and many patients also 

complain of metatarsalgia, callosity, toe pain caused by a "cocked-up" deformity. The author present the results of distraction osteogenesis 

on 23 brachymetatarsia cases and included a literature review.

Materials and Methods: 11 patients (17 feet, 23 toes) underwent distraction osteogenesis for brachymetatarsia by using a monolateral 

frame. Mean age at time of surgery was 12.5(10-16) years and mean duration of postoperative follow-up was 2.3 (1-4) years. Evaluation 

depended upon the achievement of the target length, angulation, pain, and satisfaction of the patient.

Results: The average lengthening index was 62(50-82) days/cm. There were nine excellent and two good results after an average follow 

up of 2.3 years. The most common complication was minor pin tract infection in 9 feet and stiffness of the metatarsophalangeal joint 

developed in 6 feet. The other complications were callus fractures and mild angular deformity occurred in 2 toes each.

Conclusion: Distraction osteogenesis is an appropriate procedure for adolescents congenital brachymetatarsia

Acknowledgment: none
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Introduction: The elbow fracture is one of the most common injuries in pediatric patients. However adequate interpretation of simple 

radiographs of distal humerus is often challenging in skeletally immature patients because of the largely cartilaginous portion. The anterior 

humeral line (AHL) and radiocapitellar line (RCL) are considered valuable radiographic tool in the assessment of pediatric elbow. The 

purpose of the present study is to investigate the alignment of capitellar ossification center (COC) in children and adolescents using MRIs.

Materials and Methods: The elbow MRIs performed between March 2008 and March 2017 from the patients aged 1 ~ 16 years were 

gathered. Total 79 elbow MRIs only with no demostrable lesion on distal humerus were reviewed. Ages were divided by the interval of 2 

years, and each age group included at least 5 cases.

Results: On coronal view, the midportion of CDC was 46.1% lateral from the midline of humerus, and the distal vertex of lateral condyle (LC) 

was 60.0% lateral from the midline of humerus. On sagittal view, the midportion of CDC was about 20% anterior to AHL in children with 

age ≤ 8 years and was almost same with the AHL. The mean was 13.4% anterior to AHL. On sagittal view, anterior vertex of LC was within 

10% difference with the level of midportio of COC in all age groups

Conclusion: Based on the present results, the following messages can be suggested during the interpretation of simple radiographs 

of pediatric patients. (1) The RCL on AP view ordinarilly intersects the lateral side of COC. (2) The AHL on lateral view intersects the 

midportion of COC in older children, but passes posterior in younger (≤ 8 years) children. (3) The RCL on lateral view seems to pass 

through COC invariably.

Acknowledgment: None

Keywords: child, elbow, alignment, distal humerus, capitellum

 Presentation No. 143  

Title: Clinical and prognostic impacts of musculoskeletal manifestation as the only initial presenting symptom in childhood B-cell acute 

lymphoblastic leukemia

Authors: Seungcheol KANG1 , Ho Joon IM2 , Kunhyung BAE1 , Yunsik CHA1 , Soo-Sung PARK1

Presenter: Seungcheol KANG Corresponding Author: Soo-Sung PARK Field: Paediatrics

Affiliation:  1. ASAN MEDICAL CENTER CHILDREN'S HOSPITAL { Orthopaedic } , 2. ASAN MEDICAL CENTER CHILDREN'S HOSPITAL { 

Others (Pediatric hematology) } 

Introduction: To evaluate the clinical and prognostic impact of musculoskeletal manifestation (MSM) as the only initial presenting symptom  

in childhood acute lymphoblastic leukemia (ALL).

Materials and Methods: We retrospectively reviewed 158 children with precursor B-cell ALL who were followed up for >2 years. The 

patients were assigned to MSM (n=24) or non-MSM (n=134) groups based on initial presenting symptom. The symptom duration (SD) of 

any initial presenting symptom and the leukemic symptom duration (LSD) of symptoms of systemic manifestation, such as fever, bleeding, 

or pallor, were assessed, along with other clinical characteristics.

Results: The MSM group exhibited a longer SD than the non-MSM group (43 days vs. 22 days, p=0.006), but overall survival did not 

significantly differ between the groups. Multivariate analysis indicated that a longer SD did not affect prognosis, but that a longer LSD was 

associated with a poorer prognosis (hazard ratio, 7.720; p=0.048).

Conclusion: MSM is significantly associated with diagnostic delay (longer SD), but this delay does not affect the prognosis. However, 

diagnostic delay after the onset of leukemic symptoms (longer LSD) does appear to affect the prognosis. Although further studies are 

needed, the authors suggest that intensive evaluations for hematologic malignancies may be unnecessary in children who complain of limb 

pain without any definite cause, unless they also present with accompanying leukemic symptoms.

Acknowledgment: Supported by the Asan Institute for Life Sciences, Asan Medical Center, Seoul, Republic of Korea (2015-1041).
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Introduction: Pseudoepiphysis originates from the secondary ossification center of non-ossification end in normal pediatric growth 

process, and is commonly found in the course of metacarpal ossification. However, there area not many studies of the prevalence of 

pseudoepiphysis, thus we investigated the radiologic prevalence and features of pseudoepiphysis in asymptomatic Korean children.

Materials and Methods: We analyzed sex and age distribution following radiologic prevalence and features of pseudoepiphysis of 2339 

Korean children aged 15 years or younger who visited our hospital from January 2009 to Feburary 2016 for bone maturity measurement. 

5 patients with congenital hand deformity and 14 patients with a history of hand fracture before or at time of survey were excluded from 

the study. We classified pseudoepiphysis by the degree of cortical involvement, by the number observed at the same time, by the radiologic 

density, and also by the site of finger being observed. We investigated total prevalence of pseudoepiphysis, and analyzed each distribution 

of sex, age according to the classification criteria.

Results: 304 patients (13.1%) had pseudoepiphysis on simple radiograph, and boys showed higher radiologic prevalence of each 16.6% for 

boys and 10.5% for girls (p<0.05). The peak age was 11 years old for boys and 5 years old for girls. In distribution of cortical involvement, 

130 patients showed complete pseudoepiphysis and 207 patients showed incomplete pseudoepiphysis, each corresponding 5.6% and 

8.9% of total samples. In distribution by number, 9.4% had single pseudoepiphysis while 3.7% had multiple pseudoepiphysis. According to 

site, most highest prevalence of pseudoepiphysis was seen on first metacarpal bone, 9.6% of the total sample population. Next following 

prevalence was second metacarpal and fifth metacarpal bone, in sequence. No significant statistical difference was seen according 

to the above classification criteria by sex. Some of first metacarpal bones showed a radio-opaque line similar features to complete 

pseudoepiphysis and the higher the age, the higher the prevalence was by statistical investigation (p<0.05).

Conclusion: Radiologic prevalence of pseudoepiphysis was higher in boys than in girls, and peak age was later in boys. Interestingly, in the 

first metacarpal bone, some radio-opaque line was seen and the frequency was higher than that of complete pseudoepiphyseal line as the 

age increase. Authors thought this radio-opaque epiphyseal scar is identical to pseudoepiphysis according to its features and distribution. 

Expression of pseudoepiphysis can be found commonly in the course of normal bone maturation process. It is necessary to be aware and 

keep in mind of radiologic features of pseudoepiphysis, sex and age distributions, thus not to misinterpret as a fracture in pediatric trauma 

patients.
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Introduction: Femoral varus osteotomy (FVO) is a principle treatment in containable heads for Perthes’ disease. Special designed devices, 

such as angled blade plate or pediatric hip plate, have been used for FVO. Although these implants offer rigid fixation, it requires a skillful 

technique for operation. We would like to introduce a new technique of femoral varus osteotomy with a conventional locking plate in 

Perthes’ disease, whether it is simple to apply or stable to maintain the fixation.

Materials and Methods: Eighteen patients (male, 17; female, 1) with Perthes’ disease were enrolled at our institute between 2006 and 

2014. The patients were classified and graded according to Catterall (I, 1; II, 3; III, 7; IV, 7) and modified Herring (B, 14; B/C border, 1; 

C, 3) classifications. In surgical procedure, open varus osteotomy was performed at the level of lesser trochanter. Bending a narrow 

locking compression plate to adjust the angle of open wedge, at least three screws were fixed in each segments. Radiographic outcome 

was assessed using the Stulberg classification to evaluate femoral head sphericity. Clinical outcome and complication were evaluated 

postoperatively and at the final follow-up.

Results: The average age of patients at surgery was 7.4 years (5-11 years) and the mean follow-up duration was 70 months (23-110 

months). The mean angular correction of the varus osteotomy was 24° (9°-32°). There were 8 class I, 2 class II, 3 class III, 2 class IV and 3 

class V according to the Stulberg classification, without a significant limitation of hip motion. One patient showed re-fracture after implant 

removal, but no mechanical failure of the screw or the plate was observed.

Conclusion: Open-wedge femoral varus osteotomy with a locking plate could be an alternative method to treat Perthes’ disease, when the 

containment operation is needed. This new technique is easy to perform and provide stable fixation in osteotomy site.
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Title: Difference in body composition according to gross motor function in children with cerebral palsy
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Introduction: To assess differences in body composition according to gross motor function in children with cerebral palsy (CP) compared to 

healthy controls.

Materials and Methods: One hundred consecutive patients (mean age, 11.5 ± 4.2 years) with CP who were admitted for orthopedic 

surgery between May 2014 and March 2016 and 46 typically developing children (TDC, control group) were included. Bioelectrical 

impedance analysis (BIA) was used to assess body composition, including body fat, soft lean mass (SLM), fat free mass (FFM), skeletal 

muscle mass (SMM), body cell mass (BMC), bone mineral content (BMC), and basal metabolic rate (BMR). Body composition measures 

were compared according to gross motor function classification system (GMFCS) level, as well as between children with CP and TDC.

Results: Children with CP with GMFCS levels IV and V had a lower height, weight, and body mass index than those with GMFCS levels I, II, 

and III. Children with CP with GMFCS levels IV and V had a significantly lower SLM, SLM index, FFM, FFM index, SMM, SMM index, BCM, 

BCM index, BMC, and BMC index than those with GMFCS levels I to III and TDC. GMFCS level significantly affected SLM and BMC.

Conclusion: Body composition analysis using BIA showed that non-ambulatory children with CP had significantly lower FFM, SLM, SMM, 

BCM, and BMC than ambulatory children with CP and TDC. However, further study is required to allow the use of BIA as a valid nutritional 

assessment tool in patients with CP.
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Introduction: This study investigated the outcomes after femoral varization osteotomy (FVO) in stable hips with cerebral palsy (CP) and 

influencing factors. In addition, this study compared the outcomes with those after hip reconstructive surgery in the contralateral displaced 

hip.

Materials and Methods: This study included 119 CP patients with 224 hips (80 stable, 144 displaced) undergoing hip reconstructive surgery 

including FVO. Migration percentage (MP), neck-shaft angle (NSA), and head-shaft angle (HSA) were measured through preoperative 

and follow-up hip radiographs. All hips were divided into the stable (MP≤33%) and displaced hip groups (MP>33%) according to the 

preoperative radiographs, and the annual changes in the radiographic indices after FVO were analyzed.

Results: In stable hip group, MP did not significantly increase over time (p=0.057) after prophylactic FVO. In displaced hip group, MP 

significantly increased over time (1.6%/year, p<0.001). MP was significantly decreased in cases of concomitant Dega pelvic osteotomy in 

both stable (14.5%, p<0.001) and displaced hips (18.9%, p<0.001).

Conclusion: Prophylactic FVO in the stable hip in patients with CP showed good surgical outcomes, without a risk of hip displacement 

throughout the follow-up duration, while hip reconstructive surgery in the displaced hip was associated with a risk of increased hip 

displacement.
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Introduction: Flexible flatfoot (FF) is common in the pediatric population. Most of the FF is asymptomatic, only 25% of the FF exhibits 

pain and discomfort during preadolescence or adolescence. It is considered to be associated with contracture of the Achilles tendon. The 

purpose of this study is to analyze the gait patterns in children with painful flexible flatfoot (PFF), as compared to those of asymptomatic FF 

children. It was hypothesized that the patients’ symptoms would be associated with the contracture of the Achilles tendon and this altered 

the gait patterns of the other proximal joints in these patients.

Materials and Methods: We retrospectively examined 6 children (5 boys and 1 girl) aged 8 to 15 years and diagnosed with FF that 

exhibited pain and discomfort during their daily activity. Six children with FF without symptom were also examined as a control group. 

The groups were compared for age, sex, BMI, Visual Analogue Scale (VAS) score, and the Oxford Ankle Foot Questionnaire for Children 

(OxAFQ_C), passive range of motion (ROM) of the ankle joint, and positive Silfverskiold test. Additionally, we investigated all the children’s 

gait patterns using three dimensional gait analysis (3DGA).

Results: There was no significant differences in age, sex, and BMI, between the two groups (p = 0.897, 1.000, and 0.421, respectively). 

The patients with PFF exhibited significantly higher VAS scores (p < 0.001) and lower OxAFQ_C scores (p = 0.017), as compared to 

asymptomatic FF children. In addition, they exhibited significantly smaller ankle dorsiflexion ROM (p = 0.039) and more common positive 

Silfverskiold test (p = 0.047). Patients with PFF also demonstrated significantly increased ankle plantarflexion (p = 0.042) and increased 

hip abduction during swing phase (p = 0.038). There were no other differences in the other kinematic and kinetic parameters between the 

patients with PFF and children with asymptomatic FF.

Conclusion: Patients with PFF concomitantly exhibited the contracture of the Achilles tendon. They presented different gait patterns, not 

limited to the ankle joint but in the other joint motions. These differences may be closely related to the pain of these patients with PFF.
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Introduction: Pediatric patients with olecranon fractures are uncommon. The tension band suture technique was introduced to reduce 

the burden of implant removal and other omplications. However, to our knowledge, early range of motion (ROM) exercise has not been 

introduced in this population of patients. Double Vicryl loops and knots with 2 cross-pins are used to maintain the benefits of the tension 

band suture technique and to enhance fixation tensile strength.We believe that early ROM exercises could be achieved without nonunion 

or fixation failure.

Materials and Methods: Twelve pediatric patients with olecranon fractures were treated with tension band suture with double loops 

and knots between 2004 and 2015. Vicryl No. 1 was used for wiring. ROM exercises were initiated 1 week postoperatively with a 

customized functional brace. Early functional outcomes were evaluated by the Mayo Elbow Performance Score at every visit after 8 weeks 

postoperatively.

Results: Nine boys and 3 girls (average age, 10.6 years; range, 5 years 7 months–16 years 2 months) were included in the study. Initial 

displacement and angulation of the fractures were 5 mm (2-7 mm) and 12° (4°-25°), respectively. Two cases had radial neck fractures 

of the ipsilateral elbow. All patients had a perfect Mayo Elbow Performance Score after 8 weeks postoperatively. Pin removals were 

performed at 13.1 weeks. No complications, including growth arrest, were observed.

Conclusion: Tension band suture with double loops and knots, combined with early ROM exercise, may be a complete alternative to 

tension band wiring.
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Case: A 9-year-old healthy and nonobese girl (BMI: 18.5 kg/m2) visited out-patient clinic for limited extension of the left knee joint. 

She had a trauma history of the ipsilateral knee joint and was treated conservatively 2 years ago at another hospital. Upon physical 

examination, left knee’s range of motion (ROM) was 15°–130°. Lachman and pivot shift tests were negative. Plain radiography and 

computed tomography (CT) showed nonunion of the avulsed fragment at the anterior tibial spine from the tibial bone mass. The patient 

underwent arthroscopic corrective osteotomy and suture fixation of the fragment, under tourniquet application (tourniquet pressure, 200 

mmHg; duration, 120 minutes inflation, 20 minutes deflation, and 100 minutes reinflation). On the first postoperative day, the patient 

complained of severe pain in her left thigh and mild numbness in the ipsilateral lower extremity. There was edema in her left thigh, but 

the lower extremity compartments were soft and neurovascularly intact. The patient developed cola-colored urine (myoglobinuria), and 

increased blood creatine phosphokinase (CPK) (35,076 IU/L). An axial contrast T1-weighted magnetic resonance image (MRI) of her 

leg thigh was obtained on the postoperative third day. There is heterogeneous muscle enhancement involving anterior and posterior 

compartments. Central areas of lack of enhancement indicate muscle necrosis. Therefore, the patient was diagnosed with rhabdomyolysis 

and underwent supportive care including intravenous hydration with monitoring of urine output and knee immobilizer with knee in full 

extension. On the 14th postoperative day, level of CPK decreased to normal value. At the 8-months follow-up, the patient no longer 

complained of numbness in the lower extremity and showed fully recovered ROM of the left knee joint. The patient returned to normal 

activities. Rhabdomyolysis is a condition that is characterized by the necrosis of myocytes and leakage of myocytic components into the 

bloodstream; this syndrome encompasses a spectrum of maladies from asymptomatic increases of muscle enzymes to death due to acute 

renal failure. It can develop associated with orthopaedic surgery such as prone positioning due to direct compression of the rectus femoris 

muscle. Pneumatic tourniquet application can also cause rhabdomyolysis. Previously, 9 cases of tourniquet induced rhabdomyolysis were 

reported; however, there has been no case in the pediatric population.

Acknowledgment: none.

Keywords: rhabdomyolysis, pneumatic, tourniquet, pediatric, children

 Presentation No. 151  

Title: Traumatic dislocation of the hip in children – the role of MRI in the assessment of posterior acetabular wall fracture

Authors: Wonwoo KANG1 , Sun Young JOO1

Presenter: Wonwoo KANG Corresponding Author: Sun Young JOO Field: Paediatrics

Affiliation:  1. INCHEON ST. MARY'S HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic } 

Case: An 8-year-old girl was transferred from an outside hospital after sustaining a traumatic posterior hip dislocation. Initial radiographs 

of the hip and pelvis demonstrated a lateral subluxation. A CT scan with sagittal, coronal, and 3D reconstruction demonstrated also 

posterolateral subluxation. There was no intraarticular osseous fragment. An MRI was obtained and demonstrated a significant posterior 

wall fragment primarily made up of cartilage. A posterior–lateral approach was used and after the hip external rotators were detached, 

femoral head was exposed without any further dissection. One large posterior wall fragment was incarcerated inside the joint The piece 

was reduced, secured with 4.5-mm suture anchors. In the present case, plain radiographs and CT scan did not accurately demonstrate the 

extent of the posterior acetabular injury. MRI should be considered as a diagnostic tool for evaluating patients with and without instability 

after closed reduction of traumatic hip dislocation.

Acknowledgment: None

Keywords: Hip dislocation, children, MRI

Poster Sessions



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

362

 Presentation No. 152  

Title: Malalignment of lower extremities : comorbidities of Achilles tendon tightness

Authors: Hui Taek KIM1 , Yong Geon PARK1

Presenter: Yong Geon PARK Corresponding Author: Hui Taek KIM  Field: Paediatrics

Affiliation:  1. PUSAN NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: The relationship between Achilles tendon tightness and flatfoot has been discussed in the literatures. The shortening of the 

tendon further unstabilizes the transverse arch of the foot, which collapses the arch and ultimately causes flatfoot. The purpose of this 

study was to consider whether Achilles tendon tightness affects other aspects of lower limb malalignment. Furthermore, we attempted to 

find out what kinds of lower limb malalignment are more likely to accompany Achilles tendon tightness.

Materials and Methods: We analyzed the medical record of 201 patients who had undergone surgical correction of lower limb 

malalignment from January 1, 2012 to December 31, 2016. Surgical treatment included soft tissues, bones or both. Patients diagnosed 

with clubfoot, sequelae of clubfoot or neuromuscular disease were excluded.

Results: Within 201 patients, 69 feet underwent tendon Achilles lengthening(TAL) in spite of conservative care. Forty-six(67%) of 69 

patients had accompanying lower limb malalignment. Thirty-eight of the 46(82%) were diagnosed with deformities of the foot and 

ankle including 15 with flatfoot(39%), 9 with tip-toeing gait(24%), 4 with ankle valgus(11%), 4 with hallux valgus(11%), 3 with genu 

valgum(8%) and 3 with cavus foot(8%). A total of 53 additional operations were performed on 46 patients who had undergone 

TAL; 14 calcaneal osteotomies(26%), 11 derotational osteotomies(21%), 8 soft tissue releases(15%) (including hamstring release, 

posteromediolateral release, etc.), 8 tibialis anterior or tibialis posterior transfers(15%), 6 hemiepiphysiodeses(11%), 3 hallux valgus 

corrections(6%), and 3 bowing deformity corrections(6%). Flatfoot was the most frequently accompanied diagnosis, and calcaneal 

osteotomy was the most frequent surgical treatment in patients who had tendon Achilles lengthening.

Conclusion: As previously discussed by some authors, this study suggests that there is some relationship between Achilles tightness and 

flatfoot. Because little is known about the correlation of Achilles tightness and other types of lower limb malalignment, further study 

would be desirable.

Acknowledgment: None
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Case: Distal radius physeal fractures are common in children and adolescents. Although most of these fractures heal without complication, 

some result in symptomatic physeal arrest. If symptomatic physeal arrest occur, the various treatment methods can be applied depending 

on the severity of deformity and remaining growth potential of the patient. We present a 16-year old female with distal radius physeal 

arrest who presented four years after initial injury. She had a secondary ulnar impaction syndrome due to post-traumatic distal radius 

physeal arrest. The authors report good clinical and radiological results from simultaneous distal radius corrective and ulnar shortening 

osteotomies.
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Title: Comparison Between Buddy Taping With a Short-Arm Splint and Operative Treatment for Phalangeal Neck Fractures in Children
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Introduction: Phalangeal neck fractures in children are difficult to treat conservatively because of the difficulty in maintaining reduction, 

obtaining satisfactory follow-up x-rays, and the limited remodeling potentil. The purpose of this study was to present the results after 

using buddy taping with a short-arm splint for phalangeal neck fracture in children and to compare with operative treatment.

Materials and Methods: Thirty-seven patients below 12 years old who had phalangeal neck fractures were included. Nineteen patients 

were underwent conservative treatment and 18 patients were underwent operative fixation with Kirschner wires. Clinical outcome and 

radiographs between groups were compared.

Results: There were no significant differences between conservative group and operative group in the sagittal angulation, coronal 

angulation, and translation at immediately after reduction, at the 6-week, and final follow-up examination.

Conclusion: Buddy taping with a short-arm splint for treating phalangeal neck fractures had acceptable outcomes compared to that with 

surgical correction.
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Case: A four-year-old girl visited to our emergency department with right elbow pain after falling from a slide. The initial elbow radiographs 

showed a linear fracture line at the medial condylar of the humerus and moderate soft tissue swelling. At the outpatient clinic, a long arm 

cast was applied because displacement of the fracture was regarded minimal on follow-up x-ray. We made an outpatient appointment 

a week later, but the patient did not come. She presented to our outpatient clinic again one month after falling from a slide. Her elbow 

showed 90 degree flexion contracture and x-rays suggested malunited medial condylar fracture of the distal humerus. We tried a MRI 

exam, however, the exam was failed twice due to poor compliance of the patient. We decided to perform an intraoperative arthrogram 

and corrective osteotomy under general anesthesia. An arthrogram under general anesthesia showed joint incongruity and malunited 

fracture. Corrective osteotomy at the fracture site was performed. We made the articular surface congruent and the fragments were 

fixed with three 1.5 mm Kirschner wires. After surgery, an above elbow splint was applied. At posteoperative 2 weeks, the stitches were 

removed and a long arm cast was applied for 2 more weeks. The cast was removed at postoperative 4 weeks and gentle range of motion 

exercise was started with protection of removable long arm yogips splint. At postoperative 3 months, complete bony union was achieved 

and the K-wires were removed. At postoperative 6 months, her elbow showed 30 degrees extension to 100 degrees further flexion and 

the radiographs showed good union. At the time of her last follow-up, postoperative 1-year-visit, simple elbow radiographs showed good 

bony union and a near full range of motion of the elbow (10 - 130 degrees) without difficulty or pain was possible.

Acknowledgment: Authors were encouraged by professor Seok Jung Kim to write this case report. He led us to know how meaningful this 

case was. His contributions are gratefully acknowledged.
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Introduction: Recently we met increasing number of trampoline injuries at our pediatric orthopedic clinic and emergency room. I intended 

to check up the prevalence of the trampoline injuries with emergency room surveillance.

Materials and Methods: From September 2015 to February 2017, all the patients under 15 year old who visited emergency room with 

trauma referred to the department of orthopedic surgery was included and analyzed with the cause of trauma. The severity of injury was 

also checked and compared according to the cause of injuries.

Results: There were 1807 patients under 15 year old visited during the period with 71 trampoline injuries(3.93%). Excluding 153 traffic 

accidents, the causes of injuries consist of 399 sports injuries and 1255 accidents in daily life. In the sports injuries, trampoline injury was 

ranked in 2nd prevalence following soccer (93 patients), followed by cycle (56 patients). The number of severe injury also was 55 and 

ranked 2nd to soccer (65 patients), followed by cycle (44 patients). But in the detailed prevalence, there were 28 patients under 4 year 

old consisting of 14 minor injury, whereas 43 patients over 5 year old consisting of 2 minor injury with 24 fractures and 17 sprains. With 

the age between 5 and 15, the prevalence of severe injury was 41 out of 43 patients (95.3%) and it showed higher ratio of severe injury 

compared with those of other sports injuries (78.2%) [OR 3,2, 95% C.I. 1.5-27.2, p<0.001].

Conclusion: The incidence of trampoline injury is lower than other country yet but showed severer injury compared with other sports 

injuries. With increasing incidence of trampoline injury the parents should be informed of the fact that it is not a safe sports and needs 

parent’s more care on children’s playing.

Acknowledgment: None
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Introduction: These days surgical treatment and anatomical reduction of pediatric femoral shaft fractures is preferred because of early 

mobilization and short stay in hospital. However, growth acceleration after fractures of the femoral shaft is a recognized phenomenon 

especially in young children. The purpose of this study was to evaluate the length variation of femur after surgical treatment in children.

Materials and Methods: Fifty six patients aged 5 to 15 years were treated for femoral shaft fracture from 2005 to 2015 in our institute. 

This study was carried out with 20 patients who had unilateral femoral fracture treated surgical method, standing anteroposterior limb 

length radiograph at the last follow up, and no underlying disease. 14 patients underwent elastic stable intramedullary nailing (ESIN) (Group 

I), and 6 patients underwent locking compression plate fixation using minimal invasive technique (Group II). Location of fracture, line of 

fracture, and the differences between normal and affected side at the last follow up were reviewed retrospectively.

Results: In group I, average age at surgery was 7.9 years (5.7-11.8) and patients were followed up for a mean time of 47.9 months. At the 

last follow up, leg length discrepancy (LLD) was 7.5±8.3mm. In group II, average age at surgery was 10.9 years (5.3-14) and mean follow 

up time was 32.5 months. Final LLD was 7.0±9.4mm. Patients who underwent repeated surgery or wide soft tissue dissection had the 

largest difference. In both groups, transverse fracture was most common and all patients had finally no limp and conscious of LLD.

Conclusion: Surgical treatment for pediatric femoral shaft fracture can make the difference of length, but not clinically meaningful. 

Repetitive surgery or wide soft tissue dissection should be avoided for less LLD.
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Title: Autosomal dominant brachyolmia: transient metaphyseal striations
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Case: We report transient proximal and distal femoral metaphyseal striations that have not previously been described in autosomal 

dominant brachyolmia. The pelvis/hip radiograph of a 13–year-old boy demonstrated bilaterally symmetrical proximal femoral metaphyseal 

vertical striations. Additional vertical striations were also observed at the distal femur and proximal tibia metaphysis. Radiography of the 

thoracolumbar spine demonstrated platyspondyly with irregular endplates and overfaced pedicles. TRPV4 mutations were confirmed in 

this patient. Similar proximal femoral metaphyseal vertical striations were noted in the patient’s sibling. Those streaks disappeared on the 

follow up radiographs and we considered it as a unique radiological finding transiently observed in autosomal dominant brachyolmia.
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Introduction: This study aimed to evaluate the outcome of endoscopic transverse Vulpius gastrocsoleus recession in children with spastic 

diplegic cerebral palsy (SDCP), using the gait deviation index (GDI), gait profile score (GPS) and modified Stony Brook scar evaluation scale 

(SBSES).

Materials and Methods: The endoscopic and open groups consisted of each 11 patients between 6 and 10 years old, all of whom had 

undergone > 2 years of follow-up gait analysis and had undergone the same gastrocsoleus recession in both legs. Physical examination, 

gait parameter, and scarring were compared between groups.

Results: The average length of the scar was significantly smaller in the endoscopic group, but there was no significant difference in 

modified SBSES scores. Ankle dorsiflexion during physical examination, gait analysis, GDI, and GPS were improved in both groups. There 

were no differences in the improvement of passive ankle dorsiflexion and gait parameters between groups. Only the postoperative peak 

ankle dorsiflexion during stance phase was higher in the open group.

Conclusion: Gait improvement after endoscopic transverse Vulpius surgery was comparable to that after open surgery, and the scar length 

was smaller after endoscopic surgery.
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Introduction: 상완골 간부 골절에서 골절부를 개방하지 않고 간접정복을 통한 최소 침습적 금속판 고정술은 출혈이 적고, 심부 감염 및 불유합율이 낮

으며, 특히 분쇄골절에서 유합율이 높은 장점이 있다. 본 연구에서는 상완골 근위부 및 간부 골절에서 최소 침습적 금속판 고정술을 시행한 27 명의 환자

들에서 각각 4.5 narrow Dynamic compression plate(DCP) 와 long humeral locking plate 를 사용한 환자들의 방사선학적 및 기능적 결과, 운동 범

위 및 수술시간, 출혈량 등을 비교, 평가하여 두 방법간의 차이를 확인하고자 하였다.

Materials and Methods: 2009 년에서 2016 년까지 본원에서 상완골 근위부 혹은 간부골절로 수술받은 환자중 최소 침습적 금속판 고정술을 시행한 

27 명의 환자들을 대상으로 후향적 연구를 행하였다. 각각 4.5 narrow Dynamic compression plate(DCP)를 사용한 17 예와 long humeral locking 

plate 를 사용한 10 예에서 수술 후 임상 만족도 점수 및 견관절 운동범위, 술 후 각변형, 방사선학적 골유합 시간, 수술시간 및 출혈량 등을 분석하였다.

Results: 27 명 환자들 모두에서 외래추시상 특별한 술 후 합병증 발생소견은 관찰되지 않았으며, 대부분의 환자에서 견관절 기능이 만족스럽게 회복되

었으며 수술후 기능적 점수는 UCLA 23.64 점, ASES 80 점, SST 6.47 점, CS 76.25 점로 향상되었다. 소요되는 수술시간은 평균 1 시간이었으며 출혈

량은 평균 209cc 로 확인되었다. 두 군간의 임상 만족도 점수 및 견관절 운동범위 및 방사선학적 골유합 시간, 수술 시간 및 출혈량에서는 통계학적 차이

가 없었으나, 술후 각변형에서는 long humeral locking plate 를 사용한 예에서 더 우수한 결과를 보여주었다.

Conclusion: 상완골 간부골절에서 최소 침습적 금속판 고정술은 높은 골유합을 기대할 수 있으면서 합병증 발생빈도가 낮고 수술후 기능적 측면에서 만

족스러운 회복을 기대할 수 있다. 특히 금속판 선택에 있어 long humeral locking plate 를 이용한 경우, 각변형 등에서 우수한 결과를 보여주어 최소 침

습적 금속판 고정술이 기존 수술이외에 다른 수술방법 중 하나로 채택할 수 있겠다.

Acknowledgment: No
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Introduction: Acromiohumeral distance(AHD) measures the space between acromion and humeral head. It has long been used to assess 

humeral head migration in rotator cuff tear. However, there is only limited study on serial changes of AHD after rotator cuff repair and its 

correlation with clinical outcome and cuff integrity. We aim find out the serial changes of acromiohumeral distance(AHD) after rotator cuff 

repair(RCR), and analyze its correlation with clinical outcome and cuff integrity.

Materials and Methods: From 2013 to 2016, 280 consecutive patients underwent open acromioplasty and rotator cuff repair. Indication for 

surgery was full thickness rotator cuff tear unresponsive to conservative treatment. Patients who had 1-year postoperative follow-up with 

MRI study were included. Patients who had previous shoulder surgery were excluded. Conventional AP X-ray was taken at three different 

time point: before the surgery, two or three days after removal of suction drain from index operation and 1 year after surgery. AHD was 

measured from each X-ray. ASES score, Constant score, VAS pain scale, range of motion (forward elevation and external rotation) and 

muscle strength (supraspinatus and external rotator) were evaluated before and 1 year after surgery. Repeated measure analysis, paired 

t-test and Pearson’s correlation analysis were used for statistical analysis.

Results: A total of 80 patients (mean age: 63.6 years, 25 men and 55 women) were finally enrolled for study. AHD increased from 

6.7 mm preoperatively to 10.2 mm at 2-3 days postoperatively, then decreased to 8.5mm at 1 year follow-up. Ten patients showed 

retear of repaired tendon on 1-year follow-up MRI and had average AHD of 5.7mm. After surgery, all clinical parameters showed 

significant improvement (p<0.05) regardless of tendon retear. AHD at 1-year postoperatively were positively related with Constant score, 

supraspinatus and external rotator strength. AHD < 7mm at 1 year postoperatively correlated with retear.

Conclusion: AHD increased significantly after acromioplasty and rotator cuff repair, and decreased at 1 year postoperatively. AHD at 1- year 

postoperatively were positively correlated with clinical outcome, and AHD less than 7mm was suggestive of retear.

Acknowledgment: We thank Hyun Wook Gwak, MD. for his help with data collection.
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Introduction: A clinical outcomes and prognosis of large and massive rotator cuff tear are known to be unpredictable due to not only 

degeneration of rotator cuff, but also to the high rate of retear.

Materials and Methods: We evaluate 114 patients who had undergone arthroscopic rotator cuff repair with suture bridge repair technique 

from January, 2009 to March, 2014. Clinical and functional evaluations were performed with the Constant score and the University of 

California–Los Angeles scores, as well as a full physical examination of the shoulder. All patients were confirmed to have MRI of tendon 

healing at least 12 months after postoperatively.

Results: The average age at the time of surgery was 65.9 years (range, 46 to 78 years). The average duration of postoperative time in 

which a follow-up MRI was performed was 16.7 months (range, 12 to 71 months). The large tear was 71 cases (62%) and the massive tear 

was 43 cases (38%). The overall retear was 37 cases (32.5%). The average clinical outcome scores were all improved significantly at the last 

follow-up (P<0.001) although repair integrity is not maintained. The incidence of retear was also higher in cases in which the preoperative 

fatty degeneration grade was higher (P <0.001).

Conclusion: Arthroscopic rotator cuff repair yields improvements in clinical outcomes and a relatively high degree of patient satisfaction 

despite the fact that repair integrity is not maintained.

Acknowledgment: No conflict of interest
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Technical Note: A 67-year old female got injured to her left elbow containing arteriovenous shunts when she slipped down 6 months ago. 

Upon examination, her elbow joint was marked deformed and range of motion was limited due to pain. Palin radiographs and CT-scan 

revealed nonunion and displacement of the distal humerus with several bone fragments around the fracture site. Although the injured 

limbs contained anteriovenous shunts, tourniquets were used. On the intraoperative findings, metaphysial bone was absorbed and distal 

bone fragment could not anatomically reduced to humerus shaft due to metaphyseal bone defect. To restore alignment, anatomical 

length and bone defect, autogenous strut bone graft was inserted between the hole of distal bone fragment and intramedullary canal 

of humerus shaft. And then the orthogonal locking plate fixation with corticocacellous bone graft was applied via the posterior campbell 

approach.

Acknowledgment: Anatomical locking plate fixation with autogenous pillar bone graft might be useful for treating distal humerus fracture 

or nonunion with metaphseal bone defect to restore alignment, anatomical length, bone defect, and contour for anatomical locking plate 

positioning..
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Introduction: This study aimed to evaluate the clinical and radiological outcomes of two-stage revision of infected shoulder arthroplasty

Materials and Methods: We enrolled 12 patients who developed an infection after undergoing shoulder arthroplasty between January 

2009 and January 2014. They underwent a two-stage revision with PROSTALAC implantation and shoulder reimplantation in the firstand 

second-stage surgeries, respectively. The mean follow-up period was 40.88 months (range, 36–52 months). After the second-stage 

reimplantation, clinical scores, erythrocyte sedimentation rate, C-reactive protein level, and radiological outcomes were evaluated, and the 

presence of reinfection and complications were analyzed.

Results: Infection was eliminated in all the cases after PROSTALAC insertion. The mean range of motion of forward elevation, external 

rotation, and internal rotation at the final follow-up after the second-stage reimplantation were 81.67°, 40.42º, and 16.67º (vertebral 

level), respectively. The mean visual analog scale score improved from 7.08 points before surgery to 2.33 points after surgery. The Modified 

American Shoulder and Elbow Surgeons score improved from 32.25 before surgery to 64.17 after surgery (P<0.05). The Constant shoulder 

score also improved from 30.92 before surgery to 66.08 after surgery (P<0.05). Infection had not recurred until the final follow-up. 

However, dislocation and separation of components were found in two patients who needed a structural allograft because of segmental 

bone defects.

Conclusion: Using PROSTALAC in two-stage revision arthroplasty is effective for infection control and produced good clinical outcomes 

after second-stage shoulder reimplantation. However, cases involving segmental bone defects require additional precautions in 

maintaining the appropriate tension and height to prevent complications.

Acknowledgment: All authors fully contributed in this study,
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Introduction: The purpose of this study is to evaluate the clinical usefulness of arthroscopic repair with superior capsule reconstruction

using biceps tendon in massive sized full thickness rotator cuff tears.

Materials and Methods: This study is a prospective comparative outcome study. We performed arthroscopic repair of 41 patients with 

massive sized (range: 5 ~ 6 cm) full thickness rotator cuff tear from January 2010 to December 2012. Twenty one patients who underwent 

superior capsule reconstruction using biceps tendon were group Ⅰ, and group Ⅱ consisted of 20 patients who underwent arthroscopic 

repair alone. Forty one patients were composed of 19 men and 22 women. The average age was 62 (48 ~ 81) years and the mean disease 

duration before the operation was 17 (3 ~ 52) months. The mean follow up period was 24 (12~36) months. All patients complained of 

limited range of motion, weakened muscle strength, and aggravating pain.

Results: There was no significant difference between group Ⅰ and group Ⅱ at Visual Analog Pain Scale (VAS) for pain. UCLA score, ASES 

score, and KSS score showed a functional improvement in group Ⅰ compared with group Ⅱ, and forward elevation strength was also 

significantly different from 4.7 in group Ⅰ and 3.5 in group Ⅱ (P < 0.05). All patients underwent postoperative follow up ultrasound or 

MRI, and retear was observed in 2 out of 21 cases in group Ⅰ, 8 out of 20 cases in goup Ⅱ (P<0.05).

Conclusion: Arthroscopic repair with superior capsule reconstruction using biceps tendon in patients with massive sized full thickness 

rotator cuff tear has significant clinical usefulness in functional recovery, muscle strength enhancement and also decreases retear frequency 

after surgery.

Acknowledgment: Arthroscopic repair with superior capsule reconstruction using biceps tendon in patients with massive sized full 

thickness rotator cuff tear has significant clinical usefulness in functional recovery, muscle strength enhancement and also decreases retear 

frequency after surgery.
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Title: Comparison of hypoesthesia and patient satisfaction Between open reduction and internal fixation Group and minimally invasive 
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Introduction: 쇄골 간부 골절에서 관혈적 정복술 및 내고정술 및 최소침습적 내고정술 후 발생하는 감각저하의 발생과 환자 만족도의 차이에 대해 조사

하였다.

Materials and Methods: 2012 년 1 월부터 2013 년 12 월까지 쇄골 간부 골절로 수술 받은 환자를 대상으로 하였다. 최소침습적 내고정술 시행와 관혈

적 정복술 시행 받은 환자군에서 수술 전 감각저하 여부와 수술 후 감각저하 여부를 조사하여 수술 방법에 따른 감각저하 발생 차이 및 환자 만족도에 대

하여 연구하였다.

Results: 감각저하 발생률은 최소침습적 내고정술을 받은 환자 11 명에서 0 예(0%)였으며 관혈적 정복술 받은 환자 11 명에서는 4 예(36%)가 발생하였

다. safisfaction VAS sore 는 8.0 ± 1.6 points, 관혈적 정복술 시행 군에서는 5.4 ± 1.45 points 로 통계적으로 유의한 차이를 보였다.

Conclusion: 쇄골 간부 골절에서 최소침습적 내고정술 시행 시에 관혈적 정복술에 비해 감각 저하가 적게 발생하였고, 환자 만족도에서도 좋은 결과를 얻

을 수 있었다.

Acknowledgment: 환자 군이 적어 추후 더 많은 환자군을 토대로 비교가 필요할 것으로 사료되며, 장기 추시 결과도 관찰 해야 될 것으로 사료 된다.
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Introduction: The thickened coracohumeral ligament (CHL) has been understood to be the primary restraint in stiff shoulder. However, 

there has been no report regarding the effectiveness of CHL release in postoperative stiffness. This study examined whether CHL release 

in-continuity from bony coracoid base prevents the postoperative stiffness in patients with rotator cuff repair.

Materials and Methods: Patients who underwent arthroscopic rotator cuff repair between Jan. 2014 and Jan. 2016 were collected 

retrospectively. A propensity score matching (1-to-1) was performed between group with releasing CHL in-continuity from bony coracoid 

base and no release group. Finally, 76 patients in each group were matched using the following variables: age, gender, dominance, number 

of tendon involved, and retraction size. We assessed passive range of motion (ROM) at 3 months after surgery, and recorded visual analog 

scale for pain, Constant score, ASES score as well as ROM at postoperative 6 months in both groups.

Results: There were no significant differences in preoperative demographic data and preoperative ROM between the groups. For external 

rotation (ER) at side at postoperative 3 month, CHL-release group had a superior range (48.3° vs. 41.6°, P = 0.005), but no statistical 

difference in mean degree of forward flexion and internal rotation. Considering changes between the preand postoperative range of ER 

at side, there was a significant difference between groups in patients with small-to-medium sized tear (P=0.029), but no significant with 

large-to-massive sized tear (P=0.352). There were no differences of ROM, pain VAS, and functional score recorded at postoperative 6 

months. There were no postoperative complications regarding to procedure of CHL release.

Conclusion: Based on the current retrospective data, prophylactic CHL release in-continuity from bony coracoid base could be effective 

and safe method to prevent early postoperative stiffness, especially ER at side in patients with small-to-medium tear. Longterm follow-up 

and further prospective study should be needed.

Acknowledgment: None
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Introduction: 내시경적 견관절 수술 시 이두근 장두의 파열 및 SLAP 병변의 치료에 대해 이두근 고정술이 최근 많이 시행되고 있다. 이두근 고정술의 

방법으로 봉합나사를 이용한 단순 봉합, 이두근 고정 나사를 이용한 고정 등의 매우 다양한 방법이 소개되고 있다. 저자들은 modified Mason-Allen 

technique 을 이용한 이두근 고정술을 개발하여 이를 소개하며 기존의 방법과 비교하여 임상적인 결과를 확인하고자 하였다.

Materials and Methods: 2016 년 1 월부터 2016 년 8 월까지 내시경적 회전근개 봉합술을 시행하면서 이두근 고정술을 함께 시행한 총 29 명의 환자

를 대상으로 후향적으로 분석을 시행하였다. 기존의 방법인 봉합나사를 이용한 단순 봉합술을 사용한 군과 modified Mason-Allen 봉합술을 사용한 군

을 분류한 후 단순 봉합술을 시행한 군을 대조군으로 하여 분석하였다. 수술 후 6 개월 째의 pain VAS, ASES score, Popeye 변형 발생여부 등의 임상적

인 결과 및 초음파를 이용한 봉합부에서의 healing 여부를 군간 비교 분석 하였다.

Results: 대조군과 시험군은 각각 15 명, 14 명 이었으며 평균 나이는 각각 61.3 세, 63.5 세였다. 수술 후 6 개월째의 pain VAS 는 각각 1.8, 2.4 

(p>0.05) 였으며, ASES score 는 92.5, 92.3 (p>0.05), 전방거상은 각각 155.6 도, 160.1 도 (p>0.05)로 양 군에서 유의한 차이는 없었다. Popeye 변형

은 두 군에서 모두 발생하지 않았으며, 초음파 상에서 이두근건이 봉합부에서 healing 되지 않고 원위로 1cm 이상 전위된 경우가 두 군에서 각각 5 례, 1 

례에서 관찰되어 healing failure 이 각각 33.3%, 7.1% ( p= 0.081 ) 였다.

Conclusion: Modified Mason-Allen 봉합술을 이용한 이두근 고정술은 pain VAS, ROM, deformity 여부 및 healing 에 대해 기존의 방법에 비해 유의

하게 좋은 결과를 보이지는 못하였으나 healing failure 에 대해서 기존의 방법에 비해 우월한 경향성을 보였다.

Acknowledgment: none
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Introduction: A Recent suggestion is that shoulder anterior instabilities with over 20% glenoid bone defect are not candidates for 

arthroscopic capsulolabral reconstruction. Current guideline is bony procedure, typically Latarjet procedure, in a significant glenoid bone 

loss. This study is performed to verify the necessity of bone procedure in anterior instabilities with over 20% glenoid bone defect by way of 

evaluating the failure rate of arthroscopic soft tissue procedure in such patients.

Materials and Methods: Glenoid defects were measured by glenoid defects ratio method by best-fit circle and 32 cases (30 males and 

2 females) with more than 20% were included. Bony fragment was observed in detached labrum in 12 cases (37.5%) and the fragment 

was incorporated in labral repair in all cases. Remplissage procedure was done in 3 patients. Concomitant SLAP lesion was observed in 14 

patients (43.8%) and SLAP repair was performed in 9 cases. Interval closure was done in 3 cases.

Results: Mean age at the time of operation was 27.4 ± 10.3 (14-57) years. Mean follow up duration was 35.0 ± 23.5 (12-86) months. 

Dominant side involvement was observed in 18 (56.3%). Percentage of mean defect size was 25.6% ± 4.1%. In 18 cases (56.3%), glenoid 

defect was more than 25%. No case developed obvious recurrence of dislocation, however, sense of subluxation was positive in 4 cases. 

Return to sports in preinjured level was possible in 26 cases (81.3%). Satisfaction visual analogue scale showed 9.2 ± 1.0. Postoperative 

imaging for evaluation of labral healing was done in 21 cases (65.6%) and showed satisfactory healing in all cases.

Conclusion: The current data showed that arthroscopic soft tissue procedure in over 20% glenoid defects could lead to satisfactory 

outcome. Knowing that bony procedure, such as Latarjet procedure, is more invasive and has higher complication rate, current indication 

should be reevaluated for the threshold of glenoid bone defect.

Acknowledgment: There is no confliction of interest about current study

Keywords: shoulder instability, glenoid bone loss, Latarjet, arthroscopic soft tissue procedure, glenoid track, recurrence
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Introduction: All-suture type anchors (ASA) have different fixation mechanism from conventional screw type suture anchors, and authors 

experienced several cases of pulling out of ASA during knot tying. Therefore, to verify the difference from the conventional suture anchor, 

pullout strength of the all-suture type anchor at the bone-anchor interface was measured based on the angles of anchor insertion and 

anchor pulling.

Materials and Methods: Synthetic sawbones of two different densities (0.16 g/cm2 and 0.32 g/cm2, representing low and high bone 

density) with a 3 mm-thick cortical bone model attached on one side were used for the pilot test. ASAs for rotator cuff repair were 

inserted at 45°, 60°, 75°, or 90° to the surface. Sutures were pulled at two different angles from the surface: 45° (modelling physiologic 

pulling of supraspinatus) and 90° (modeling pulling out during knot tying). Total 80 pullout tests were conducted using mechanical testing 

machine and maximum load to failure were recorded; 5 tests for each sawbones with insertion and pulling angle combination. Based 

on results of pilot test, eighteen matched cadaveric shoulders and 2 different ASAs (OmegaKnot, ARC, Seoul, Korea; Yknot, Conmed 

Linvatec, Largo, FL) were used. ASAs were inserted at 45º, 75º, or 90º to the surface and sutures were pulled at 90°. Total 54 pullout tests 

were conducted; 9 tests for each insertion angle and ASAs combination.

Results: In the pilot test, pullout strength for high-density sawbones was significantly higher (p = 0.001) and pullout strength of insertion 

angle 90° and 75° was significantly higher than that of 45°, regardless of pulling angle (all p<0.05). Pullout strength of pulling angle 45° 

was higher than that of 90° (all p<0.05). In cadaveric biomechanical test, the pullout strength of anchors inserted at 90° (217.91 ± 77.88) 

and 75° (239.07 ± 96.56) were significantly higher than that for anchors inserted at 45° (148.28 ± 65.14) (p = 0.004) and there was no 

difference between 90° and 75° on post-hoc analysis (p = 1.000). And also there was no difference in pullout strength between two types 

of ASA (200.61 ± 82.64 vs. 202.88 ± 95.54, p = 0.884)

Conclusion: This study suggests that ASA’s desirable insertion is vertical rather than deadman’s angle. However, ASA showed stronger 

pullout strength when pulled in physiologic direction of supraspinatus tendon rather than knot-tying direction, corresponding to deadman 

theory. Vertically implanting of ASAs may be beneficial clinically, not only during knot-tying, but also physiologic pulling after surgery.

Acknowledgment: None
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Introduction: The arthroscopic rotator cuff repair is effective and has been widely performed, nevertheless, open rotator cuff repair still 

has been used and sometimes more effective especially in large or massive rotator cuff tear. Our hypothesis is that open repaired rotator 

cuff would show less progression of fatty infiltration especially in the rotator cuff of poor muscle quality.

Materials and Methods: A retrospective study of 163 patients. They were divided into 2 groups which are arthroscopic RCR group (93 

patients), open RCR group (70 patients). All patients had MRI and clinical follow-ups at a minimum of 12 months (range, 12–39 months). 

Tendon quality were estimated by using the Goutallier classification. The grade of each rotator cuff was compared between 2 groups in 

which had 1-2 and 3-4 grades. Analysis has been done using the statistical program (SPSS v21).

Results: The results show that patients with grade 3,4 fatty infiltration according to Goutallier classification have a significant improvement 

in patients underwent open rotator cuff repair with p-values (SST: 0.003, IST: 0.03 , SSc: 0.012) while there is only a slight improvement 

post operatively in arthroscopic rotator cuff repair with p-values (SST: 0.414, IST: 0.527, SSc: 0.157).

Conclusion: This study shows that Open rotator cuff repair could be suggested in patients with poor rotator cuff muscle quality due to the 

better outcome that has been shown in the study.

Acknowledgment: Special thanks to Asan Medical center and King Saud University College of Medicine., Riyadh, Saudi Arabia for helping 

in conducting this research.
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Case: Recurrent hemarthrosis of shoulder with massive rotator cuff tear is a rare entity that is scarcely addressed in the literature. Some 

pathomechanisms have been postulated for repeated hemarthrosis after rotator cuff tear. Milwaukee shoulder syndrome can cause 

recurrent hemarthrosis with massive rotator cuff tear that is a rapid destructive shoulder arthropathy associated with deposition of 

calcium hydroxyapatite crystals. It is characterized by the presence of large amount of noninflammatory synovial fluid containing calcium 

hydroxyapatite crystals, a complete tear of the rotator cuff and progressive degenerative changes at the humeral head, leading to almost 

complete functional impairment. We treated 2 cases of Milwaukee shoulder syndromes in different ways. One patient was late-diagnosed 

and treated with reverse total shoulder arthroplasty because by four months from initial visit the joint was completely destroyed, and 

the other patient was treated with arthroscopic rotator cuff repair and total synovectomy before joint was destroyed. In the latter case, 

patients showed good clinical outcomes and have not shown destruction of joint or recurrence of hemarthrosis. We present 2 cases of 

recurrent hemarthrosis with massive rotator cuff tear suffered by Milwaukee shoulder syndrome with literature view.

Acknowledgment: none
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Introduction: Our purpose was to evaluate the incidence of the transtendinous full-thickness rotator cuff tears (FTRCT) with remnant cuff 

> 1cm width among the FTRCT, and also clinical and radiological outcomes of the arthroscopic remnant preserving suture bridge repair of 

these transtendinous tears.

Materials and Methods: A retrospective review was performed on a series of patients between January, 2016 and December, 2016. 

Among total 112 patients with FTRCT, transtendinous FTRCT with remnant cuff width > 1cm that was confirmed by through arthroscopic 

evaluation and MRI were enrolled. In these tears, remnant preserving suture bridge repair was performed. Mean follow-up was 18 months 

(range, 12-24 months). The incidence of the transtendinous FTRCT, trauma history, acromial index, tear configuration depending on the 

location of main remnant cuff, and clinical outcomes were evaluated at the last follow up. Using postoperative follow up MRI, repaired 

tendon quality was defined as good healing (Sugaya classification grade I, II) and poor healing (Sugaya III, IV. V).

Results: Among total 112 FTRCT, 29 transtendinous FTRCT was found (male 15, female 14, mean age : 61±9.6 years). 5 small tears, 11 

medium tears, 10 large tears and 3 massive tears were found. The mean remnant’s size was 1.1 cm. Trauma history was found in 34% 

(10/29). Acromial index was 0/8±0.1 (0.6-1.1). Mean UCLA, ASES and SST scores were improved from 19.6±6.0, 54.3±10.7 and 5.6±2.8 to 

31.5±3.2, 85.6±12.7 and 10.1±1.9, respectively. According to the tear configuration, whole type (22 patients), anterior type (2 patients) and 

posterior type (5 patients) were found. Postopearative 6 month follow up MRI of 22 patients showed good heling in 20 patients (Sugaya 

type 1: 3 patients, type 2: 17 patients), and poor quality healing in 2 patients (Sugaya type 4 : 2 patients).

Conclusion: The incidence of the transtendinous FTRCT was 26 % (29/112). Arthroscopic remnant preserving suture bridge repair provided 

good healing in 95% (20/22). This suture bridge repair with remnant cuff preserving showed good anatomical healing with satisfactory 

clinical outcomes.

Acknowledgment: No

Keywords: Transtendinous Full-Thickness Rotator Cuff Tears, remnant cuff, remnant preserving suture bridge repair

Poster Sessions



The 60th Anniversary Congress of the Korean Orthopaedic Association
대한정형외과학회 60주년 기념 국제학술대회

Free Papers

373

 Presentation No. 174  

Title: Displaced scapula fracture (Ideberg type IIb) combined with a large rotator cuff tear in anterior shoulder dislocation

Authors: Seung-Hyun LEE

Presenter:  Corresponding Author: Young-Min NOH Field: Shoulder and Elbow

Affiliation:  1. DEPARTMENT OF ORTHOPAEDIC SURGERY, COLLEGE OF MEDICINE, DONG-A UNIVERSITY, BUSAN, KOREA

{ Orthopaedic } , 2. DEPARTMENT OF ORTHOPAEDIC SURGERY, METRO HOSPITAL, BUSAN, KOREA { Orthopaedic }
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Case: Traumatic anterior shoulder dislocation combined with scapular fracture in elderly patients is relatively rare. In this case, the patient 

visited our hospital for shoulder pain after falling off a ladder. Radiographs demonstrated anterior shoulder dislocation with displaced 

Ideberg type IIb scapula(glenoid fossa) fracture combined with large rotator cuff tear on magnetic resonance image(MRI). We performed 

arthroscopic rotator cuff repair but large fragment in inferior glenoid was left untreated. At the time of 1 year follow-up visit, the pain 

visual analog scale(pVAS) of the patient was 2, the American Shoulder and Elbow Society(ASES) scores was 88 and the patient had gained 

nearly full range of motion without any apprehension. This case provides details of this case with relevant literature.

Acknowledgment: no conflict of interest
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Intorduction: The Brachial plexus palsy is rare complication of clavicle fracture, occurring in from 0.5 to 9% of cases. Most of them 

occurred before surgery, only 6 case were reported after reduction and fixation. We suppose that the main cause of nerve paralysis after 

fixation is the reduction of the thoracic outlet space. This report describes one case of patient with a brachial plexus palsy developed after 

delayed fixation of a displaced clavicle fracture.

Case Report: A 40 year old male was involved in a traffic accident with a car. Acute traumatic subdural hematoma and subarachnoid 

hematoma was found and Emergency decompression was done in other hospital. Although fixation of clavicle fracture was discussed, 

considering the patient condition it was eventually decided to treat it conservatively. After 1 year 10 months from the accident, He 

presented to us with persistent pain on shoulder motion and skin tenting on the clavicle fracture site. and He wants to undergo surgery for 

both pain and cosmetic problems. Immediately after osteosynthesis with auto iliac bone graft, patient had sign of neurologic injury. 1 week 

after surgery the patient had signs of complete denervation around the brachial plexus. At 2weeks postoperatively, EMG showed paralysis 

of the entire brachial plexus. The implant removal surgery was performed immediately. And the fracture site was displaced as before the 

operation. Elbow flex was recovered at 2weeks after removal. Wrist extension, finger extension, shoulder abduction were recovered 

sequentially. At 8weeks the neurological picture returned to normal.

Conclusion : Delayed osteosynthesis of a displaced fracture of the clavicle, can result in iatrogenic brachial plexus palsy. Reduction of the 

displaced clavicle seems to induce brachial plexus paralysis by reducing the volume of the thoracic outlet or stretching the brachial plexus. 

Patient and surgeons should be aware of the potential for brachial plexus palsy in delayed clavicle fracture fixation.

Acknowledgment: Brachial Plexus Palsy after delayed clavicle fracture fixation
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Case: Total scapulectomy without reconstruction have been commonly used for patients with malignant tumor in scapula. Function after 

scapulectomy was not good, but it has been known that patients usually well tolerate about their functional loss. We reported one case 

with Ewing sarcoma involving scapula who underwent subtotal scapulectomy and reconstruction with 3D printed titanium implant. An 

eight-year-old female patient visited our outpatient clinic for right shoulder pain. Plain radiographs, CT and MRI showed massive osteolytic 

lesion at scapular body with extraosseous extension, which involved nearly entire rotator cuff (RC) muscles, but tumor didn’t cross physis 

and inferior pole of scapula and tendinous portion of RC were spared. Incisional biopsy resulted in Ewing sarcoma and systemic staging 

evaluation revealed an only localized disease. In pediatric oncology department, she underwent neo-adjuvant chemotherapy with VDC-

IE (vincristine, doxorubicin, cyclophosphamide, ifosfamide, etoposide). After 2 cycles of chemotherapy, there were much improvement 

of pain, marked decrease of tumor size in MRI and 93% metabolic response in PET-CT. We performed subtotal scapulectomy and 

reconstruction with 3D printed implant which produced using 3D reconstructed mirror image of her opposite scapula, instead of total 

scapulectomy without reconstruction. In operation, we could save glenoid epiphysis, inferior pole of scapula and tendinous portion of 

RC. And then, we put 3D-printed implant into the defect site and fixed to the remnant scapula RC tendons with nonabsorbable H-bond 

sutures through preformed holes. Pathological evaluation for the resected specimen revealed 100% tumor necrosis rate. At post-operative 

18 months, she showed excellent functional outcome of 150 degree forward flexion and 140 degree abduction and no pain. Oncologically 

she is in CDF. We used 3D printed implant for reconstruction after resection of scapula, and obtained good functional outcome at one 

and half year follow-up. Reconstruction with 3D printed implant enabled to accomplish not only stable but mobile shoulder joint most 

resembling normal one comparing reconstruction using other materials or no reconstruction after subtotal or total scapulectomy.
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Case: An abscess within the area of the subscapularis muscle and the chests wall is extremely rare. Only 5 cases with subscapular abscess 

have been reported. Because this condition can be life-threatening if not appropriately diagnosed and treated upon presentation, 

requiring a high index of suspicion and early evaluation by the clinician. The predisposing conditions for this type of abscess include 

immunocompromised state, diabetes, recent infection, and trauma to shoulder area causing haematoma formation in the scapular area. 

The most frequently isolated microorgamism was staphylococcus aureus. While Escherichia coli (E. coli) causing subscapular abscess is 

poorly understood and is uncommon in adults. We report the case of E. coli subscapular abscess in a 72-year-old-man with myelodysplastic 

syndrome. To the best of our knowledge, this is the first report of E. coli subscapular abscess. We experienced a rare case of a 72-year-old 

man with myelodysplastic syndrome presenting with E. coli subscapular abscess. Surgical drainage and intravenous antibiotics treatment 

were performed.

Acknowledgment: All named authors hereby declare that they have no conflicts of interest to disclose.
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Introduction: Pre-contoured plate can be used for the clavicle fractures to avoid bending or twisting the plate during operation. Due to 

individual variances of the length, angulation, torsion of the clavicle, the discordance of the clavicle and pre-contoured plate happens 

sometimes. We made clavicle models from the DICOM files of clavicle 3D CT. Those were made using the 3D printer. We wanted to 

analyze the discordance of the pre-contoured plates and clavicle models.

Materials and Methods: We enrolled the 30 cases undertaken shoulder 3D-CT. The cases having clavicle fractures or any history of 

operation for the clavicle, were excluded. Using the ITK-SNAP software (version 3.4.0) and Meshmixer software (version 3.0), DICOM files 

were transformed to the 3D model files having an extension, stl. Those files were printed by the fused deposition modeling type 3D printer 

(da Vinci 2.0A; XYZ printing, Taiwan). Three pre-contoured plates for the distal clavicle fracture (Acumed; Synthes; Arthrex) were used. 

After placing the plate on the printed 3D model, the gap and discordance were evaluated using a digital caliper.

Results: Fifteen male and 15 female were included. There was no difference of age between male and female groups. The average length 

of clavicles were 156.1mm (range, 138.3-167.9mm) in male and 138.4mm (range, 129.3-145.5mm). The distance between the lateral end 

of plate and clavicle, the gap of clavicle surface and plate showed no difference between 3 plates. However, overhang of the medial end of 

plate showed significant difference between male and female groups.

Conclusion: Shorter clavicle had more severe discordance of pre-contoured plates and 3D clavicle models. In the 61% of the models, the 

medial end of the plate were overhung more than 3mm from the clavicle.

Acknowledgment: No conflict of interest
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Case: Intraosseous ganglion is benign cystic and often multiloculated lesions located in the subchondral bone. The reports of intraossous 

ganglion of around the shoulder joint were rare, and only 14 cases have been described in the literature. These lesions are usually 

asymptomatic, but, in cases located close to articular surfaces, they can be symptomatic, causing pain, impending fracture or articular 

fractures. This report describes a case of an intraosseous ganglion with the radiographic and clinical 10 years follow-up of a 44-year-old 

woman. At initial visiting, she visited our hospital with mild shoulder pain during daily activities. She was worked at sanitarium as assistant 

manager. She complained vague pain during the work. Her right shoulder showed complete active and passive range of motion but was 

painful in full range of motion in physical examination. Tests of function of the rotator cuff were all negative. Clinically, the Constant-

Murley score was 69 points. Radiographs, computed tomography ( CT ) scan, and magnetic resonance ( MRI ) showed an multi-lobulated 

osteolytic lesion with sclerotic margins in the nearly hole area of the glenoid bone. At first, conservative treatment with non-steroidal 

anti-inflammatory drugs ( NSAIDs ), and resting was done. Pain and symptoms was improved and she was missed in follow-up. After 

five years from initial visiting, she revisited with same discomfort. However, she felt more pain and discomfort during the work than 5 

years ago. Clinically, the Constant-Murley score was 57 points. In follow-up MRI, the osteolytic lesion was bigger than initial study. The 

patient was operated on with the suspicion of an intraosseous ganglion. The cyst was curetted carefully and packed with autologous 

bone from the anterior iliac crest. Pathologic examination revealed intraossous ganglion in glenoid of scapula. At 1-year follow-up after 

surgery, the osteolytic lesion was partially filled by bone in X-ray, and CT. The symptoms were much better than before surgery, and the 

Constant-Murley score was 91 points. At last follow-up, 10 years after initial visiting, and 5 years after surgery, the patient was completely 

asymptomatic and reported no pain during his working activities. Physical examination was negative. X-ray showed that the cystic lesion in 

the glenoid was almost filled by bone.
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Introduction: Platelet–rich plasma (PRP) is thought to enhance tendon-bone healing after rotator cuff repair. However, the optimal method 

of PRP application is still uncertain. The purpose of this study is to assess the efficacy of intraoperative augmentation and postoperative 

injection of PRP in patients undergoing arthroscopic rotator cuff repair.

Materials and Methods: A total 58 patients underwent arthroscopic rotator cuff repair with PRP augmentation intraoperatively. PRP was 

prepared by double spin centrifugation (step 1; 1889g for 4 minutes and step 2; 2009 g for 3 minutes) during the surgery and activated 

by adding calcium gluconate. Then PRP gel was obtained, and applied to the repair site between torn tendon and bone bed of footprint. 

After randomization, half the patients (Boost injection group) received single ultrasound-guided injection of PRP at postoperative 2 weeks. 

At 1 year follow up, tendon healing was assessed using magnetic resonance imaging (MRI). Clinical outcomes were evaluated using the 

American Shoulder and Elbow Surgeons (ASES) score, pain visual analog scale, range of motion and muscle strength. Finally, propensity 

score matching was performed retrospectively among the database of patients who had undergone arthroscopic rotator cuff repair 

without PRP augmentation (conventional repair group), using the variables including age, gender, tear size, osteoporosis and stiffness. 

Comparison with anatomic and clinical outcomes was performed.

Results: Finally 47 patients (24 in PRP augmentation only group and 23 in boost injection group) were eligible at postoperative 1 year 

and each group was matched for comparison. The retear rate in overall PRP group was significantly lower than conventional repair group 

(12.8% vs. 29.7%, p=0.04). The retear rate was not different in patients whose tear size was smaller than 2cm, however it was significantly 

different in patients whose tear was bigger than 2 cm (12.9% in PRP group vs. 35.6% in conventional group, p=0.04). There was no 

statistical difference in the retear rates between PRP augmentation only group and boost injection group (8.3% vs. 17.4%, p=0.416). 

ASES score was 91.27±20.40 in PRP augmentation only group and 86.57±18.89 in boost injection group (p>0.05). There was no statistical 

difference in clinical outcomes between retear group and healed group at postoperative 1 year (all p>0.05).

Conclusion: Intraoperative PRP augmentation demonstrated superior results in anatomical healing after arthroscopic rotator cuff repair, 

especially tear size was bigger than 2cm. Postoperative boost injection did not improve anatomical healing. At postoperative 1 year, clinical 

results showed no statistical difference regardless of the PRP augmentation or the presence of retear.

Acknowledgment: SeongNam Industry Promotion Agency
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Introduction: This retrospective comparative study was performed to evaluate surgical outcomes and complications of minimally invasive 

anterior plating and open reduction and internal fixation in humerus shaft simple fracture

Materials and Methods: A total of 52 patients with humerus shaft simple fracture who had surgery between April 2009 and June 2015 

and were followed up at least 12 months were included. They were divided into two groups; group 1, 24 cases of open reduction and 

internal fixation and group 2 , 28 cases of minimally invasive anterior plating. The clinical outcomes, radiological results and complications 

were compared and analyzed

Results: Bone fusion was achieved in all patients and the mean union periods of the group 1 and the group 2 were 12.05±3.67 weeks 

and 14.84±2.16 weeks. Functions of shoulder and elbow joints were recovered in most patients. The Korean Shoulder Scoring system, 

the University of California at Los Angeles score and American Shoulder and Elbow Surgeons score of the group 1 and the group 2 at 12 

months after the operation were 87.08±0.88, 31.14±1.44, 89.42±1.06 and 96.10±2.67, 32.41±3.22, 91.07±1.78 , respectively. In terms of 

complication, there were 3 patients who had radial nerve palsy after open reduction and internal fixation , but all cases spontaneously 

resolved within 6 months. Complications such as infection and loss of fixation were not reported.

Conclusion: Both minimally invasive anterior plating and open reduction and internal fixation produced satisfactory outcomes in the 

treatment of humerus shaft simple fracture.
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Introduction: For anatomical restoration of repaired rotator cuff, mechanical augmentation of repair structure is essential. Alginate is 

soluble in aqueous solution, at room temperature, and forms stable gels in the presence of certain divalent cations, such as calcium, barium 

and strontium. The unique properties of alginate, combined with its biocompatibility, hydrophilicity and relatively low cost, have made it an 

important polymer in pharmaceutical application. We aimed to applicate absorbable alginate scaffold to the supraspinatus tendon-to-bone 

repair sites in rat model and evaluated the effect for rotator cuff healing using histological and biomechanical outcome.

Materials and Methods: The study used 24 adult Male Sprague-Dawley wild-type rats (12 weeks old). The animals were randomly divided 

into 2 groups: group I, the supraspinatus (SSP) repair with alginate absorbable scaffold. group II, conventional supraspinatus repair only 

with acute repair. Biomechanical, and histologic analyses were performed 12 weeks after the index rotator cuff surgery.

Results: The cell proliferation of alginate sheet was confirmed by measuring the mitochondrial metabolic activity of human fibroblast 

cell cultured on tissue culture plate in the presence of the biomaterial using a standard MTS assay. At 12 weeks, biomechanically, group 

I exhibited larger cross sectional area and ultimate failure load (p<0.001). Histologically, group I exhibited ground substance, collagen, 

vascularity component, although this difference did not reach statistical significance (p>0.05).

Conclusion: Mechanical augmentation using absorbable alginate scaffold might have the possibility to improve tendon healing after 

surgical repair in early phase of rotator cuff healing.
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Introduction: To evaluate the effectiveness of interscalene nerve block in rotator cuff repair patients with the clinical and functional

outcomes.

Materials and Methods: We report a retrospective study to compare the outcome after interscalene nerve block (Group l, 14 cases) with 

comparing group (Group ll, 14 cases) in patients with arthroscopic rotator cuff repair. Patients were aged 53-70 years, a mean of 62 and 

treated with arthroscopic rotator cuff repair from March 2012 to December 2014. The subjects were evaluated by means of a clinical 

evaluation according to Constant and Murley score (CMS) and Visual Analogue Scale (VAS). We evaluate the rehabilitative ability by 

checking the start day of voluntary pendulum exercise.Decrease of VAS was significantly higher in group 1 at the postoperative 1, 2, 3 

days, and increase of CMS was also significantly higher at the postoperative 30day.

Results: Preoperative CMS score was 51.5+14.1 in group 1 and 53.1+12.8 in group 2., Postoperative CMS score in group 1 was 70.5+10.31 

after 30days , 78.1+9.8 after 60 postoperative days, stoperatively. CMS in group 2 was 65.5+9.8 after 30days, 77.4+10.1 after 60days. 

there was no significance between two groups. But In Group 1 patients can do pendulum exercise more rapidly after operation.

Conclusion: The sono guided interscalene nerve block anesthesia is effective procedure to achieve alleviate pain, to rapidly rehabilitation 

and to functional improvement in patients with arthroscopic rotator cuff repair.
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Introduction: Rotator cuff repair healing remains challenging despite technical progress. The use of a biological approach that contributes 

to a regenerative microenvironment has attracted great attention. The purpose of this study was to evaluate the influence of bone marrow 

aspirate concentrate (BMAC) on tendon-tobone healing in an established model and to characterize the composition of growth factors in 

BMAC.

Materials and Methods: In this in vivo study, forty rabbits were randomly allocated into 5 groups as follows: control (without surgery) 

(C), repair + saline (RS), repair + platelet-rich plasma (PRP) (RP), repair + BMAC (RB) and repair + PRP + BMAC (RPB). A tear model was 

performed by supraspinatus tendon transection at the footprint. BMAC and PRP were concentrated with an automated blood separator 

from the source blood. Six weeks after detachment, the torn tendon was repaired along with BMAC or PRP administration. Six weeks after 

repair, the shoulder samples were harvested for biomechanical and histological testing. A total of 10 rabbits were used for processing PRP 

and BMAC, followed by analysis of blood cell composition and levels of growth factors in vitro.

Results: The ultimate load-to-failure was significantly higher in the RPB group compared to the RS group (P = 0.025). The BMAC treated 

groups (RB and RPB) showed higher mean stiffness, Young's module and yield load values than the RS group, although these differences 

were not statistically significant. However, the histology of BMAC-treated samples also showed better collagen fiber continuity and 

collagen fiber orientation than the RS group. BMAC contained significantly higher levels of the growth factors IGF-1, VEGF and TGF-β1 

than PRP.

Conclusion: Locally administered BMAC may enhance tendon-to-bone healing and has potential for clinical applications.
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Introduction: The purpose of this article was the comparison between the results of direct invaded suprascapular nerve block (SSNB) with 

those of SSNB blinded on postoperative pain and satisfaction within the first 48 hours after the surgery of arthroscopic rotator cuff repair.

Materials and Methods: Forty patients who had undergone arthroscopic rotator cuff repair with medium sized full thickness rotator cuff 

tear were involved in this article. Between them, 20 patients were randomly assigned to group 1 and received direct invaded SSNB with 10 

mL ropivacaine which contained 0.25%. The other 20 patients were assigned to group 2 and received SSNB with blinded method of 10 mL 

0.25% ropivacaine. Visual analog scale (VAS) scores of pain, satisfaction scores of patients, were checked at 4, 8, 12, 24, 36, and 48 hours 

postoperatively.

Results: Mean VAS score of pain for group 1 demonstrated a significantly lower at 4, 8, 12, 24, 36, and 48 hours postoperatively compared 

with group 2. Mean VAS score of pain were as follows; group 1 < 2, 5.2 < 7.4, 4.1 < 6.1, 3.0 < 5.1, 2.1 < 4.2, 0.9 < 3.9, and 1.3 < 3.3, 

severally. Mean patients satisfaction scores in group 1 at postoperative 4, 8, 12, 24, 36, and 48 hours were showed significantly higher 

than group 2. Mean satisfaction score of patients were as follows; group 1 > 2, 6.7 > 3.9, 7.4 > 5.1, 8.8 > 5.9, 9.2 > 6.7, 9.5 > 6.9, and 9.0 > 

7.2, severally.

Conclusion: Direct invaded suprascapular nerve block (SSNB) in patients who has arthroscopic rotator cuff repair with medium sized 

rotator cuff tear demonstrated an meliorated mean VAS of pain in the first 48 hours after operation compared with those of SSNB 

blinded. The mean satisfaction score of patients the direct invaded suprascapular nerve block (SSNB) were improved than those of the 

SSNB blinded within the first 48 hours

Acknowledgment: Level of Evidence Level I, randomized controlled case series.
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Introduction: Leukocyte-poor platelet-rich plasma (LP-PRP) from peripheral blood is currently used as a concentrated source of growth 

factors to stimulate repair at sites of soft tissue injury. Fibroblasts are primary mediators of wound healing. Thus, we aimed to assess the 

positive effect of LP-PRP on human fibroblast proliferation in vitro.

Materials and Methods: LP-PRP was prepared from 49 donors. The fibroblasts were seeded, and at 24 h after seeding, 1 × 107/μl LP-PRP 

was added once to each well. The cells were harvested at 10 indicated time points, and we examined cell proliferation using the water-

soluble tetrazolium salt (WST)-1 assay. We collected the supernatants and measured the amount of growth factors such as platelet-

derived growth factor (PDGF)-AB/BB, insulin growth factor (IGF)-1, transforming growth factor (TGF)-β1, and vascular endothelial growth 

factor (VEGF), which are known to be involved in wound healing processes, by multiplex assay.

Results: Notably, human fibroblasts treated with LP-PRP showed a significant increase in proliferation when compared to untreated 

controls (P < 0.001 at days 4, 6, and 8). Multiplex cytokine assays revealed various secretion patterns. PDGFAB/ BB appeared at early 

time points and peaked before fibroblast proliferation. IGF-1 and TGF-β1 secretion gradually increased and peaked at days 4 and 6 

post-treatment. The early VEGF concentration was lower than the concentration of other growth factors, but increased along with cell 

proliferation.

Conclusion: LP-PRP-derived growth factors enhance human fibroblast proliferation.
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Introduction: This study aimed to investigate whether measuring a single magnetic resonance image (MRI) sagittal slice can represent fatty

infiltration (FI) of the whole supraspinatus muscle.

Materials and Methods: This study retrospectively reviewed the MRIs of 106 patients (age ≥50 years) divided into three rotator cuff tear-

size groups: medium, large, and massive. Fat and muscle mass were measured from MRI T1- sagittal views. In a pilot study, FI of a single 

sagittal slice was statistically different from FI of all slices of non-rotator cuff tear patients. Therefore, we devised a new measurement 

method to calculate the average of three sagittal slices (the scapular Y-view and the medial and lateral halves). F1, FA, and F3 were fat 

mass values measured using single slice, all slices, and three slices, respectively; M1, MA, and M3 were muscle mass values measured 

likewise. Average FI ratios of the three methods were compared as F1/M1, FA/MA, and F3/M3. Intra-class correlation coefficients (ICCs) 

were calculated for inter- and intra-observer repeatability.

Results: ICC showed higher reliability (>0.8) in all measurements. F1/M1 values were not statistically different from FA/MA and F3/

M3 values (p>0.05), except in men with medium and large-size tears. F3/M3 and FA/MA were not statistically different. However, the 

difference between F1/M1 and FA/MA did not exceed 2%.

Conclusion: A single MRI sagittal slice can represent the whole FI in chronic rotator cuff tear, except in some patient groups. We 

recommend that operators measure the FI of a single MRI sagittal slice, given the effort required for repeated measurements.

Acknowledgment: The authors thank Ms. Miseon Son for her invaluable technical 32 assistance, contributions to the statistical analysis, 

and the graphic design.
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Introduction: Many patients fail to reap the benefits of rehabilitation after arthroscopic rotator cuff repair (ARCR) due to severe stiffness 

and pain. Thus, this study aims at comparing the clinical outcomes of patients who received steroid injections during the rehabilitation 

period after ARCR and those who did not.

Materials and Methods: Among patients who underwent ARCR, 117 patients who meet the inclusion and exclusion criteria were enrolled. 

Pain and range of motion (ROM) recovery at the 3-, 6-, and 12-month follow-up and functional outcome at the 12-month follow-up were 

compared between forty-five patients who received ultrasound-guided subacromial steroid injection at postoperative week 4 or 6, and 

72 patients who did not. Functional outcome was assessed using the American Shoulder and Elbow Surgeons (ASES) score and constant 

score. Healing of the repaired tendon and retear were observed at the 6-month follow-up via computed tomography (CT) arthrography.

Results: At the 3-month follow-up, the steroid injection group showed lower VAS scores than the control group (p<0.05), and showed 

faster recovery of forward flexion and internal rotation (p<0.05). At the 6-month and 12-month follow-up, the two groups did not show 

differences in pain and ROM, and the ASES score and constant score also did not significantly differ at the 12-month follow-up. The two 

groups did not differ in retear rate as determined by CT arthrography at the 6-month follow-up.

Conclusion: This study demonstrated that ultrasound-guided subacromial steroid injection at four or six weeks after arthroscopic rotator 

cuff repair leads to quick pain reduction and ROM recovery until three months after surgery. Therefore, subacromial steroid injection is 

speculated to be an effective and relatively safe method to assist rehabilitation.

Acknowledgment: None
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Case: In this report, a case of a 59-year-old man with rotator cuff tear and impingement syndrome caused by the ossified coracoacromial 

ligament is presented. Ossification of the coracoacromial ligaments can occur because of degenerative changes due to trauma or repeated 

stress, which can lead to the impingement syndrome. Therefore, when coracoacromial ligament ossification is present, rotator cuff 

damage due to the impingement syndrome may be suspected. We performed arthroscopic subacromial decompression, removal of the 

ossified coracoacromial ligament, and supraspinatus and subscapularis tendon repairs. We achieved satisfactory surgical outcomes without 

relapse; therefore, we report this case with a literature review.

Acknowledgment: None
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Title: Is it necessary to preserve posterior ligaments in decompressive surgery for lumbar stenosis with degenerative spondylolisthesis?
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Introduction: To compare the clinical and radiologic outcomes of decompressive surgery with or without preservation of posterior 

ligaments for lumbar stenosis with degenerative spondylolisthesis.

Materials and Methods: From January 2015 to december 2016, we anaylzed retrospectively the clinical and radiologic outcomes of 53 

patients who have a single level lumbar spinal stenosis with Meyerding grade I degenerative spondylolisthesis. The patients were assigned 

to one of the two treatment groups by two surgeons. Group I was treated with modified bilateral laminotomy with preservation of the 

posterior ligaments (porthole decompression technique); Group II, with modified total laminectomy with removal of posterior ligaments( 

SCD: semi-circumferential decompression) . Both groups preserve entire facet joints to ensure segmental stability. Mean follow up periods 

in both groups were 14.5months. The clinical outcomes were evaluated using a visual analogue scale (VAS) and the Oswestry Disability 

Index (ODI) and radiologic instability were measured by preoperative and last follow up dynamic radiographs with percentage slip and slip 

angle.

Results: There was no significant difference between the 2 groups in the aspects of clinical outcomes. But, there was less postoperative 

dynamic percentage slip in group I than group II in radiologic study. The mean VAS score decreased significantly from 8.23 to 2.67 in group 

I, from 8.13 to 2.57 in group II, although some patients had residual back pain. The mean ODI score decreased significantly from 23.90 

to 8.93 in group I, from 25.16 to 8.88 in group II. The post-operative dynamic percentage slip (gap in percentage slip between flexion 

and extension X-ray exams) in group I was less than group II(3.33% vs. 4.95%). The post-operative dynamic slip angle has no significant 

difference(8.67% vs. 9.23%).

Conclusion: The results suggested that the preservation of posterior ligaments for lumbar stenosis with grade I degenerative 

spondylolisthesis in single level could affect the spinal stability after decompressive surgery.
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Case: In March 2017, a 56-year-old female underwent right knee arthroscopic management under a spinal anesthesia at our hospital. one 

day later following knee surgery, she complained of a low back pain, nausea and vomiting. She did not have any significant past medical 

and surgical treatment history. Also her laboratory finding at preoperative evaluation was not specific. Two days later, headache began to 

develop, low back pain and both buttock pain was deteriorated. In postop five days, she had moderate fever (38.4 degree) and continuous 

nausea and vomiting. She couldn’t do her position change and ambulation because of severe low back pain. She had a neck stiffness 

and a positive Kernig sign. But she did not have any motor or sensory deficits. We did spinal MRI study. The MRI showed an intradural 

hematoma, extended from L2 to L5. We did a surgical decompression and hematoma evacuation urgently. Headache improved since the 

first postoperative day. After one week, she recovered from her symptoms without any neurological sequelae. Postop MRI was performed 

fourteen days later and revealed complete evacuation of the hematoma. She was discharged twenty days after surgery.

Acknowledgment: none
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Introduction: Many studies have shown that the TLICS has relatively high reliability and efficacy, so it can be useful to decision of the 

treatment plan as well as classification of the injury. However, there is a need for a practical approach about validity in many patients in 

order to increase the reliability of the clinical application of the TLICS. Especially, it is important to accurately determine the damage of the 

posterior ligament complex in the TLICS and magnetic resonance imaging at the time of injury may be helpful in correct classification. In 

this study, we retrospectively reviewed the treatment result of patients with thoracolumbar spinal injuries treated with magnetic resonance 

imaging and we discuss the validity of TLICS in the selection of treatment options.

Materials and Methods: Retrospective study was performed among the 330 patients that were treated from 2000 to 2016 in our hospital 

for thoracolumbar injuries. All patients underwent plain radiograph, computed tomography and magnetic resonance imaging of the 

thoracolumbar spine. Evaluation was done on clinical outcome and radiologic result and each case was analysed and scored according to 

the ASIA scale and TLICS.

Results: 139 patients out of 330 patients (42.1%) received conservative treatment and 191 patients out of 330 patients (57.9%) received 

surgical treatment. 128 patients out of 139 patients (92.1%) who received conservative treatment showed correspondence to treatment 

recommended by TLICS. The conservative treatment failed for 5 out of 10 patients (4.7%) that did not correspond with TLICS and they 

required surgical treatment. On the other hand, 160 patients out of 191 patients (83.8%) with surgical treatment showed correspondence 

with the treatment recommended by TLICS.

Conclusion: Our study shows high validity of TLICS system in conservative treatment. There are still limitations on appropriate treatment 

for burst fractures. Therefore additional research of TLICS system is required for setting more accurate and safer treatment plan in 

thoracolumbar injury including burst fracture without neurologic deficit.
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Introduction: Early cage subsidence is an intraoperative and early complication of lateral lumbar interbody fusion. It has been still 

controversial what are the predisposing factors in the surgical technique or patients’ conditions.

Materials and Methods: Consecutive patients (n=32; mean age, 71.97±8.29 years) underwent lateral lumbar interbody fusion at 61 levels 

by a single surgeon. Radiographs were taken at preoperative and immediately postoperative period as well as 2 weeks and 3 months after 

operation. Various suspicious parameters were reviewed in each patient and compared between the subsidence and no subsidence groups 

retrospectively.

Results: Thirty levels (49.2%) had signs of cage subsidence within 3 months after operation. The subsidence group had a significantly 

higher cage height (p=0.013), lower bone mineral density (BMD) (p=0.027) compared with the no subsidence group. There was a little 

higher preoperative total lumbar lordosis in no subsidence group (p=0.057). Multivariate analysis indicated that BMD as a negative and 

cage height as a positive were predisposing factors for early cage subsidence

Conclusion: Early cage subsidence within 3 months after lateral lumbar interbody fusion was correlated significantly with lower bone mass 

and higher cage height. In patients with low bone mass, higher cage should not be inserted to prevent early cage subsidence.

Acknowledgment: We appreciate our statisticians in Dongguk University Ilsan Hospital.
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Introduction: There have been many studies on ASD, but most of them are defined as short segments or some surgical method such as 

fusion. But, few studies have been conducted on overall thoracolumbar reoperation. The aim of this study was to analysis the survival of 

reoperation due to adjacent-segment disease (ASD) in patients who underwent thoracolumbar operation using the posterior approach 

and to determine the risk factors.

Materials and Methods: Between January 2006 and December 2015, we retrospectively analyzed 602 patients with at least 1 year follow-

up who underwent thoracolumbar spine operation using the posterior approach performed by a single surgeon. We calculated the annual 

incidence of ASD requiring reoperation and survivorship with use of survivor table and Kaplan-Meier analysis. And we also determine the 

risk factors of ASD using Cox regression analysis.

Results: The surgical procedures included posterolateral fusion (439 patients), posterior lumbar interbody fusion (88 patients), and 

corrective osteotomy for degenerative kyphosis (75 patients). Mean follow-up duration was 51.1 months (12-132 months). Reoperation 

on ASD occurred at a relatively constant rate of 2.7% per year. Kaplan-Meier analysis predicted that 2.7%, 6.9%, and 26.6% of patients 

would need reoperation on adjacent segments by 3, 5, and 10 years postoperatively. Factors increasing the risk were more than 3 

segments surgery, osteoporosis, and rheumatoid arthritis. Age, gender, smoking, obesity, drinking, and diabetes were not significant risk 

factors.

Conclusion: Risk factors of reoperation on ASD after posterior thoracolumbar surgery were osteoporosis, rheumatoid arthritis and more 

than 3 segments surgery.

Acknowledgment: None
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Introduction: Sagittal translation is one of the rare complications that may occur during pedicle subtraction osteotomy (PSO), but the 

possibility of sagittal translation must always be considered because this phenomenon can cause neurologic complication. The aim of this 

study is to report cases of sagittal translation that developed after PSO in patients with ankylosing spondylitis (AS) with kyphotic deformity 

and to analyze risk factors for sagittal translation.

Materials and Methods: We retrospectively analyzed 53 patients (58 cases) with AS who underwent PSO to correct their kyphotic 

deformity. The modified Stoke Ankylosing Spondylitis Spine Score (mSASSS) was measured before the surgery. Radiologic pelvic and spinal 

parameters were also measured before and after surgery. The subjects were grouped according to the presence (ST group) and absence 

(non-ST group) of sagittal translation, and their radiologic parameters were compared. In addition, the correlations between sagittal 

translation and each parameter were analyzed.

Results: Sagittal translation developed in 16 patients (30.2%) [16 cases (27.6%)]. The mean lumbar lordosis angle and sagittal vertical 

axis of both ST group and non-ST group were successfully corrected. In a comparison of two groups, the ST group (58.2 ± 13.3) showed 

a significantly higher mSASSS than the non-ST group (33.9 ± 11.9) (p<0.001). The ST group (50.4°± 7.8°, 16.9° ± 6.8°) also showed a 

significantly higher preoperative pelvic incidence and sacral slope than the non-ST group (45.3° ± 7.2°, 11.0°± 7.7°) (p=0.026, p=0.011). No 

significant differences were observed between the two groups for the rest of radiologic parameters. In multivariate analysis, only mSASSS 

was positively correlated with sagittal translation (odds ratio 1.22, p=0.002).

Conclusion: The incidence of sagittal translation after PSO was closely related with severity of ankylosis in patients with AS. Therefore, 

surgeons must consider sagittal translation, which could induce neurologic complications, when PSO is performed for AS patient with 

severe ankylosis.
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Case: Mono- and multi-segment anterior surgical fusion in any spinal level causes excessive transfer of the lost motion and load to the 

adjacent joints. The consequent failure of the adjacent joint and vertebral body leads to gradual proximal and distal compromise. In the 

cervical spine, iatrogenic fusion disease at the adjacent motion segments may be a risk factor for potential neurological compromise 

and death. However, the clinical symptoms and signs remain speculative. The current study was undertaken to assess the effect of C3–4 

congenital synostosis on the adjacent segments and vertebrae. To assess the effect of non-kyphotically aligned congenital C3-4 synostosis 

on the adjacent segment(ASD) in 11 patients.

Acknowledgment: Results: ASD was not found in the three patients younger than 39 years of age. Five(45.4%) out of the 11 patients 

including a 67-year-old man, did not develop spondylosis in any of the cervical mobile segments, while in the other 6 patients(54.5%) 

spondylosis was observed only in the caudal 1-2 mobile segments; One segment spondylosis was observed only in a 46 yearold male, while 

the 2 segments spondylosis was found in 3 patients(27.2%). The youngest was a 40-year-old male who had spondylosis in the two caudal 

mobile segments (C4-5 and C5-6). Spondylosis was limited to the two close caudal mobile segments, and was not in the cranial segments; 

the most severe degenerative disc changes were observed at C4-5 and C5-6 in a 69 year-old male. A 79 year-old lady had retrolisthesis 

of block vertebra at C4-C5. None had spondylosis in 3 levels. The noteworthy observation was the flaring of the lower part of synostotic 

vertebra associated with advanced narrowed degenerate disc was evident in five patients.

Keywords: C3-4 synostosis, congenital, effect on adjacent segments
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Introduction: Sagittal alignment of spine and pelvis is closely related with overall posture of a person and in the evaluation and treatment 

of spine disease. So far sagittal curvature was generally evaluated by whole spine standing lateral radiographs. However, radiography 

system causes distortion from the center to the edges of the radiograph, leading to increasing errors in scale for structures far from the 

central region. In the last few years, EOS (EOS Imaging, Paris, France) imaging system, a new radiation dose X-ray device, became available 

for orthopedic applications. EOS image is reconstructed as if it was acquired in the patient’s reference plane and limits the distortion to the 

patient’s thickness instead of the whole distance between source and detector.

Materials and Methods: The patients were randomly selected from a EOS imaging system records. In total, 46 patients (17 females, 29 

males; mean age, 34.6 years) were selected in retrospective study who were examined at our hospital between November 2016 and April 

2017. The inclusion criteria of subjects were as follows: (1) absence of congenital spinal anomaly or deformity, (2) no history previous 

spine, pelvis operation. Each subject was examined as a part of routine clinical protocol. Full-body standing orthogonal AP and Lat X-ray 

images were obtained using an EOS 2D/3D system, using a standardized arm positioning optimized for sagittal visualization of cervical 

and thoracic spine regions Sagittal measurement parameters of spine and pelvis were determined by three experienced examiners(two 

orthopaedic surgeon, one radiologist) using either traditional 2D methods or automatic measurements based on EOS system. Manual 

and EOS measurements were performed three times by each examiner. Means comparison t test, Pearson bivariate correlation analysis, 

reliability analysis by intraclass correlation coefficients for intrarater and interrater reliability were performed using R package ‘irr.’. No funds 

were received in support of this work.

Results: We found excellent intra-rater reliability and inter-rater reliability for EOS measurements. For intra-rater reliability, ICC ranged 

from 0.898 to 0.982. For inter-rater reliability, ICC ranged from 0.794 to 0.826. We used paired t-test to compare the values measured by 

Manual and EOS. There was no statistically significant difference between the two groups of Manual and EOS. Correlation analysis also 

showed a statistically significant positive correlation for each measurer.

Conclusion: EOS system showed an excellent capability for reliable measurements.

Acknowledgment: The authors wish to thank Seo Eun, Lee for her assistance in EOS teaching & data collection
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Case: In order to treat patients who have severe osteoporotic vertebral compression fractures with a compression rate more than 70%, 

kyphoplasty, long-segment posterior fixation, or anterior approach have been performed. However, it is technically difficult to perform 

the kyphoplasty if the compression rate is more than 70%. For the long-segment posterior fixation or the anterior approach, there are 

disadvantages that the long operation time and severe soft tissue damage. The authors experienced two cases of severe osteoporotic 

vertebral compression fracture patients(85%, 88%) treated with successful postural reduction (19%, 50%) followed by minimal invasive 

posterior fixation and kyphoplasty. Postoperation day after 6 months, the vertebral heights of each patients maintained 40%, 54% 

without pain or complications. Therefore, the authors aim to introduce them as treatment methods of severe osteoporotic compression 

fractures.
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Case: Transpsoas lateral lumbar interbody fusion (LLIF) using retroperitoneal approach is a widely used, effective surgical option with 

multiple advantages. Nevertheless, it has been associated with a few complications, such as thigh muscle weakness caused by psoas 

muscle irritation or retroperitoneal vascular and ureteral injury. However, pneumomediastinum and pneumopericardium as a result of 

migration of air through the pathologic pathway have never been reported. Therefore, authors report a case of pneumomediastinum and 

pneumopericardium that occurred after LLIF. A 73-year-old female without a specific medical problem was planned staged anterior and 

posterior spinal surgery with a one-week interval. She was suffered from degenerative lumbar scoliosis with severe spinal stenosis affecting 

three levels (L2-3, L3-4 and L4-5). The first stage of surgery, LLIF using the left retroperitoneal approach in lateral decubitus position for 

three levels, was performed without any notable intraoperative events including the procedures for intubation and central vein catheter 

insertion. Recovered from general anesthesia, she complained of operative wound pain and another unusual symptom, dysphagia. A plain 

chest radiograph taken immediate postoperatively was not showing any abnormal findings. An additional plain radiograph was taken on 

a postoperative day (POD) one. Abnormal air density was observed in pericardium, mediastinum and subdiaphragmatic space, based on 

which the condition was determined to be pneumoretroperitoneum. Chest CT was performed on POD 2 for further evaluation, the CT 

scan revealed pneumopericardium and pneumomediastinum, and bilateral pleural effusion with abnormal air density along the margins of 

the pericardium, aorta and pneumoretroperitoneum with a large amount of air around the great vessels. The dysphagia disappeared on 

POD 3, controlling pain and closed monitoring vital sign, and the patient was put on bed rest state, until performing posterior surgery for 

pedicle screw instrumentation. Air density was significantly decreased, however, slightly persisted in POD 6 without other pathologic sign 

and vital sign remained stable. The second stage surgery using posterior conventional approach was performed on POD 7 under general 

anesthesia as initially planned. Before the surgery, we confirmed operability by cardiothoracic surgery’, internal medicine’ specialists. A 

plain chest radiography was followed up; abnormal air density completely disappeared, and abdominal CT on POD 14 also confirmed that 

air density in the retroperitoneum was lost. In most cases of pneumomediastinum and pneumopericardium, symptomatic treatment with 

closed monitoring, pain control, and applying oxygen, in addition to the care of the underlying pathology is enough. And most patients are 

asymptomatic and stable, and abnormal radiographic findings are returned to normal within a week. However, because a rare malignant 

case that progress to fatal conditions, such as tension pneumomediastinum, tension pneumothorax, and cardiac tamponade can occur, 

this should be considered as a serious complication calling for special attention during lateral lumbar interbody fusion.

Acknowledgment: None
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Introduction: Standing lateral cervical radiography (XR) is regarded as the gold standard imaging modality for measuring cervical sagittal 

alignment parameters. However, overlapping bony structures and soft tissue often make it difficult to identify the upper end of the 

manubrium and cervicothoracic junction. Supine cervical computerized tomography (CT) scans and supine magnetic resonance imaging 

(MRI) can overcome this limitation. However, their reliability and validity have not been fully elucidated. Therefore, we aimed to assess the 

validity and reliability of cervical sagittal alignment parameters from XR in comparison with CT and MRI.

Materials and Methods: We randomly selected 50 sets of three exams from our database. Three experienced examiners independently 

measured C2– C7 distance (C27 SVA), C2–C7 Cobb angle (CL), T1 slope (T1S), thoracic inlet angle (TIA), and neck tilt (NT). Paired t test 

and Pearson correlation were used to analyze the validity of CT and MRI in comparison with that of XR. Interobserver and intraobserver 

reliability of three exams were assessed by using the intraclass correlation coefficient (ICC).

Results: The paired t test confirmed the similarities of all CT (except C27 SVA) and MR parameters (except C27 SVA and CL) to the XR 

parameters (all P>0.05). All parameters except C27 SVA were correlated (Pearson correlation coefficient, 0.523–0.913). Correlation was 

highest between CT and MRI and lowest between CT and XR. All three imaging modalities had excellent intraobserver and interobserver 

reliability (ICC range: 0.770–0.999). Intraobserver and interobserver reliability were highest with MRI and lowest with XR.

Conclusion: CT and especially MRI were more reliable than XR for evaluating cervical sagittal alignment parameters. Considering the 

reliability and radiation exposure, MRI is a good alternative to XR for measuring cervical sagittal alignment parameters, especially thoracic 

inlet alignment.
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Introduction: Background Context : Until now, few studies had investigated the neuropathic pain component in patients with a rotator 
cuff tear (RCT).
Purposes: The aim of the study was to identify the neuropathic pain component in patients with RCT and to determine the factors 
correlated with neuropathic pain in patients with RCT.
Materials and Methods: Patient Sample : We prospectively studied 117 patients who were less than 60 years old with full-thickness tears 
requiring arthroscopic rotator cuff repair and met the inclusion and exclusion criteria. Outcome Measures : We use Douleur neuropathique 
4 questionaire (DN4) to assess neuropathic pain, which was ≥ 4 points of the DN 4 questionaire. The visual analogue scale (VAS) for the 
most severe pain within 4 weeks before admission and mean pain level during the last 4 weeks were checked. The atrophy grades of the 
rotator cuff muscles were classified on magnetic resonance images according to the Goutallier classification. The size and medial retraction 
of the RCT were measured during arthroscopic repair for RCT.
Methods: Multiple regression analysis was performed to identify variables that independently affected neuropathic pain in patients with a 
RCT. Nothing to disclose.
Results: Sixteen (15.8%) of the 101 patients had neuropathic pain according to the cut-off values on the DN4 questionnaire for diagnosing 
neuropathic pain. The neuropathic pain group had significantly higher prevalence of smoking (p=0.042), more mean VAS during last 4 
weeks (p=0.008), larger cuff tear (p=0.003), more medial retraction of cuff (p= 0.016), and severe fatty degeneration of rotator cuff 
muscles (supraspinatus, p<0.001; subscapularis, p<0.001; and infraspinatus, p=0.003) than the non-neuropathic pain group. The multiple 
logistic regression analyses showed that more mean VAS during the last 4 weeks and tear size of a rotator cuff were independent of other 
factors for the neuropathic pain of the patients with a full-thickness RCT.
Conclusion: The prevalence of neuropathic pain in patients with a full-thickness RCT requiring arthroscopic rotator cuff repair was 15.8 
% according to the DN4 questionnaire. The neuropathic pain component was more relevant to the severity of pain and tear size in the 
patients with a full-thickness RCT. It is important to be aware of the existence of neuropathic pain when treating a patient presenting with 
pain due to a RCT because accompanying neuropathy with a RCT could have worse effect on repair of a RCT.
Acknowledgment: None
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Background Context : There has been few study on the therapeutic effect of radiculopathy caused by foraminal stenosis according to the 
type of SNRB
Purpose: This study was designed to compare the differences in clinical features among patients with various degrees of lumbar foraminal 
stenosis(LFS), and the therapeutic effect of selective nerve root block(SNRB).
Study Design/Setting : Retrospective analysis of prospectively collected data – observational study
Materials and Methods:
Patients Sample : A total of 233 patients with sciatica, concurrent with neurological and radiological findings, were assigned to receive 
SNRB for at least one level, and screened during 6 months or more.
Outcome Measures : The degree of LFS were classified by Lee et al., and the extent of bilateral LFS was measured, and the degree of 
sciatica was assessed by Visual analogue scaling(VAS).
Methods : After SNRBs were performed, symptomatic relief were assessed after 2 weeks, 12 weeks, and 24 weeks after injection. We used 
an analysis of one way ANOVA, correlation analysis and repeated measure one factor analysis methods.
Results : Mean Visual Analogue Scale(VAS) scores 5.500±2.824 in patients with LFS grade 1T, 5.341±2.893, in patients with LFS grade 1V, 
4.794±3.248 in patients with LFS grade 2, and 5.068±3.025 in patients with LFS grade 3. There were no significant differences in VAS with 
regard to the degree of stenosis. In average, symptomatic improvements after SNRB was 0.377±0.321 after 2 weeks, 0.333±0.302 after 12 
weeks, and 0.344±0.290 after 24 weeks. Improvements were significantly higher after 2 weeks(p=0.030), and there were no significant 
differences in recovery rates over time except LFS grade 1V. At 2 weeks after injection, there were no significant difference in the extent 
of recovery between the grades. At 12 weeks and 24 weeks after injection, patients with LFS grade 1T, 2, 3 showed significantly higher 
recovery rates than patients with LFS grade 1V.
Conclusion : Among the patients with LFS, SNRB reduced pain by 51% after 2 weeks. At after 12 weeks, SNRBs were more effective in 
patients with LFS grade 1T, 2, 3, compared with patients with grade 1V. All patients showed persistent symptomatic relief, while those 
with grade 1T showed reduced degree of symptomatic relief after 2 weeks.
Acknowledgment: None
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Introduction: To determine how Neck Disability Index(NDI), a cervical spine specific outcome, reflects health-related quality-of-life(Short- 

Form 36) and how NDI is correlated with SF-36.

Materials and Methods: The study was enrolled 133 patients who underwent one- or two-level anterior cervical discectomy and 

fusion(ACDF) for cervical herniated disc from January 1, 2008 to December 31, 2014. These patients may be followed for at least 1 

year. We used Pearson product-moment correlation coefficient to assess the validity of each item in both the NDI and SF-36. Pearson’s r 

correlation coefficient was applied in order to assess the correlation between the NDI and total SF-36 scores. Outcome measures are that 

following the spine surgery, their spine specific health status measure and general health status measure were evaluated every year, using 

both the NDI and SF-36.

Results: The validity between the two instruments was observed in that the NDI had a strong linear correlation with SF-36 and its two 

scales: the Physical Component Score(PCS) and Mental Component Score(MCS). Among the 8 subscales of SF-36, there was a strong 

linear correlation between the NDI and PCS-PF(Physical Functioning), PCS-BP(Bodily Pain), and MCSRE( Role/Emotional). Further, a 

moderate linear correlation was noted between PCS-RP(Role/Physical), PCS-GH(General Health), and MCS-SF(Social Functioning), MCS-

VT(Vitality), and MCS-MH(Mental Health).

Conclusion: Our findings suggest that the NDI reflects the patient’s quality of life in terms of physical and mental aspects in an adequate 

manner. The use of NDI to assess the patient’s functional outcome may ultimately evaluate his/her quality of life.
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Introduction: The aim is to analyze the agreement between different types of physicians in terms of the inter-observer and intra-

observer reliability in addition to the agreement between the experienced and non-experienced physicians with respect to three different 

classification systems for diagnosis of cervical spinal canal stenosis.

Materials and Methods: Total 9 doctors including experienced group of 3 doctors and non experienced group of 6 doctors classified the 

patients according to 3 different classification in an independent, blinded manner using Magnetic Resonance Imaging (MRI) to diagnose 

cervical canal stenosis. MRI slice included sagittal plane (midline cut) and an image slice from each horizontal plane that penetrated the 

right center of each disk (C3-4, C4-5, C5-6, C6-7) was made by PPT format.

Results: For the inter-observer reliability, Vaccaro et al.’s classification system showed the excellent reproducibility, followed by Muhle et 

al. and Kang et al. All 3 classification systems showed excellent reproducibility and substantial agreement in terms of the intra-observer 

reliability.

Conclusion: All 3 classification systems showed excellent reproducibility and also displayed a substantial agreement. The classification 

system used by Vaccaro et al. was proven to be a method with substantial agreement both in the experienced group and the non-

experienced group. It can be a useful classification system for simplifying communication among all physicians.

Acknowledgment: None
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Case: Abscess formation over longitudinal spinal segment can spread to life-threatening sepsis that requires prompt recognition and 
intervention. Here, we present a rare case of concomittent epidural and subdural abscess. A 54-year old female visited our hospital for 
back pain with radiating pain. On admission, her vital sign showed blood pressure 89/52mmHg, heart rate 78beat/min, respiratory 
rate 24/min, and body temperature above 38.3°C, Laboratory finding showed C-reactive protein(CRP) 29.85 mg/dL, erythrocyte 
sedimentation ratio(ESR) of 38 mm/hr and WBC of 11,200/μl (Segmented neutrophil 90.6%). Cefazolin, clindamycin were administered 
as empirical antibiotics. Empirical antibiotics including On 2nd hospital day, she underwent lumbar tapping and obtained cerebrospinal 
fluid. CSF analysis showed that WBC cell count of 54,000/μl (Polymorphonucleus, PMN 96%). Ampicillin/ vancomycin, and cefepime 
were administered for 5 days after admission. On Hospital day 6, Magnetic resonance imaging showed abscess formation in posterior 
paravertebral space both facet joint of L4-5, and fluid collection along posterior portion of spinal canal from L2 to S1 level which 
demarcated from dura, enhancement of dura and cauda equina at T12-S2 level which seemed spinal meningitis or arachnoiditis was shown 
in gadolinium enhanced imaging. On hospital day 9, she was treated with laminectomy with irrigation and drainage. Yellowish fluid looking 
abscess was evacuated. After profuse irrigation around epidural space, 4cm sized longitudinal incision was performed at the dural sac. 
We inserted a lumbar cerebrospinal fluid drain catheter into the durotomy site and moved to cephalad at T12 level. Profuse irrigation with 
vancomycin mixed saline via catheter was performed. After that, catheter was removed and inserted toward caudal and profuse irrigation 
were performed. On CSF culture, staphylococcus aures was identified. Nafcillin was administered intravenously from postoperative day 
3 to 16. Then moxifloxacin was administered postoperative day 25 per oral. At postoperative day 42 1-month follow-up, the patient had 
improved to full strength, with intact sensation. Laboratory findings showed that inflammatory markers were improved with an ESR of 58 
mm/hour, CRP of 0.07 mg/L, and WBC of 7,800/uL (Segmented neutrophil 68.3%) Concomitant epidural and subdural spinal abscess are 
very rare. The patient in this case underwent minimal surgery with single level laminotomy, durotomy and multilevel washout using lumbar 
cerebrospinal fluid drain catheter to upper T12 level. Our minimal laminectomy and washout were sufficient for treatment of this patient. 
The patient had good outcome and full recovery from neurological deficit.
Acknowledgment: None.
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Introduction: Adjacent segment disease (ASD) is a term that includes any degenerative changes on mobile segment adjacent to fused 
spine. ASD can be developed as adjacent lumbar disc herniation. Likewise common lumbar disc herniation, open discectomy on adjacent 
lumbar disc herniation patients can be performed as standard treatment of choice. But there are problems of open discectomy like massive 
bleeding, risk of nerve root injury and long operation time. Percutaneous endoscopic lumbar discectomy (PELD), preserving normal 
posterior structure as much as possible, is emerged as alternative treatment method because of faster recovery and reduced hospital day. 
But there are not enough study about clinical outcome of PELD on adjacent lumbar disc herniation. The purpose of this study is to find out 
effectiveness of PELD on adjacent lumbar disc herniation.
Materials and Methods: We work on 45 patients who undergone PELD from June 2015 to February 2017 for adjacent lumbar disc 
herniation after lumbar fusion. Adjacent lumbar disc herniation was defined as new onset disc herniation at adjacent segment observed 
from MRI, which was performed for recurrent symptoms after fusion. Visual analogue scale (VAS) for the back (VAS-B) and for the legs 
(VAS-L) were used as post-operative pain improvement index. Modified MacNab criteria and Modified Suezawa and Schreiber Clinical 
Scoring System (MSS Score) were used as post-operative life quality improvement index. We observed complication rate and disc height 
ratio according to Modified Mochida’s method on plain lateral x-rays. VAS and MSS score were evaluated at one day prior to surgery, 
6 month after operation, and 1 year after operation. Modified MacNab criteria and disc height ratio were evaluated at 6 month after 
operation, and 1 year after operation.
Results: Average VAS-B was 7.04, 5.66, and 4.94 at one day prior to surgery, 6 month after operation, and 1 year after operation, 
respectively. Average VAS-L was 8.13, 4.55 and 3.97 at one day prior to surgery, 6 month after operation, and 1 year after operation, 
respectively. Modified MacNab criteria showed excellent and good outcome in 40%. Average MSS score was 4.84, 6.24, and 7.05 at one 
day prior to surgery, 6 month after operation, and 1 year after operation, respectively. Among complication, recurrent herniation was 
observed on 33%. Average disc height ratio showed 90.12% at 6 month after operation and 88.89% at 1 year after operation.
Conclusion: PELD on adjacent lumbar disc herniation showed considerable decrease of radiating leg pain but not on back. Therefore PELD 
seems to have effectiveness on decreasing post operation leg pain and improvement of life quality. But recurrent rate was relatively high, 
further study of PELD should be necessary to alternate open discectomy.
Acknowledgment: Thank you for your concern.
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Case: Spondylitis caused by Klebsiella pneumonia is very rare, and this rare condition accompanied by cervical abscess and cervical injury 

due to trauma has not yet been reported in the literature. A 66-year male patient diagnosed with liver abscess caused by Klebsiella 

pneumonia, despite antibiotic treatment during hospitalization(internal medicine), was referred to our department due to abrupt posterior 

neck pain and limitation of motion after a slip down. And he showed persistent fever and progressive dysphagia. We diagnosed with 

massive cervical abscess caused by Klebsiella pneumonia accompanied by compressive flexion injury. Thus, we performed drainage of 

massive abscess and reconstruction for loss of intervertebral discs at the C3/4 level and compression fracture of the C6 vertebral body 

using cages and plate via an anterior approach. Subsequently, we underwent posterior laminectomy at C3-6 level, drainage and posterior 

instrumentation of C2-7 via a posterior approach. From the postoperation 2 day, the patient showed decrease of fever and gradual 

restoration of muscle strength and function in the upper limbs and hands. At the moment, complete infection control and neurological 

recovery of the liver and cervical spine were demonstrated postoperatively during 4-month follow up. Although rare, the potential risk of 

cervical abscess caused by Klebsiella pneumonia needs to be recognized, and early diagnosis and immobilization are warranted because 

neglected cervical infection can lead to cervical collapse and spread of infection even after mild trauma.
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Introduction: Percutaneous epidural neuroplasy (PEN) has potential as a useful treatment modality in chronic low back and/or radicular 

pain that is refractory to other conservative treatments. Commonly, the catheter inserted through the sacral hiatus (caudal approach) can 

involves releasing the epidural scarring and can deliver the drug as close as possible to the epidural pathology. Unless used the navigation 

catheter, the anatomical features such as the dura mater beginning at the second sacral level require a lot of experience to position the 

catheter at the desired positioning. In the process of positioning the catheter to the target site, various complications (epidural hematoma, 

dural tear and related hypotension, and severe pain) have been reported. The trans-lateral recess approach is a entering the epidural space 

present in the lateral aspect of thecal sac through the interlaminar space at the L5-S1 level. Epidural neuroplasty through this approach 

is expected to have equivalent clinical efficacy and lower incidence of catheter related complications compared to conventional PEN, 

because the catheter is advanced to the desired site along the lateral aspect of the thecal sac. This study was to evaluate the efficacy of 

percutaneous epidural neuroplasty through the translatearl recess approach.

Materials and Methods: This study is a prospective analysis of 10 consecutive patients suffering from low back and leg radicular pain 

after conservative treatments had been tried and had failed. Patients were underwent PEN via trans-lateral recess approach which was 

carried out in outpatient settings. All procedures were performed in the operating room under fluoroscopic visualization. After achieving 

a confirmation of ventrolateral radicular contrast dispersal pattern, slow infusion by 10ml of normal saline for washout of inflammatory 

mediators and adhesiolysis for epidural scarring with the injection of 10ml of mixture (dexamethasone 5mg/1ml, 0.25% bupivacaine 3ml, 

and normal saline 6ml) was carried out. Clinical outcomes were assessed according to Visual Analogue Scale (VAS) score until 6 months 

after treatment.

Results: Effective pain relief (> 50%) shows 90% improvement initially, which decreased to70% at 1month, 60% at 3month, and 40% at 

6 month. There were no reports of complications.

Conclusion: The follow-up period was relatively short with a small sample size, and the epidural causal lesions were could not considered in 

this study. However, we expect PEN though the trans-lateral approach to be a good alterantive modality to the caudal approach.

Acknowledgment: We have no potential conflicts of interests in this abstract.
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Introduction: Pedicle screws were used for surgical treatment of pyogenic spondylodiscitis to prevent instability and deformity. CTB-PS are 

typically inserted from the inferomedial to superolateral direction of the pedicle and have yielded satisfactory results in degenerative or 

osteoporotic spinal disorders. The objective of this study is to assess the efficacy of a cortical bone trajectory pedicle screw (CBT-PS) for the 

treatment of lumbar pyogenic spondylodiscitis.

Materials and Methods: Eight patients with single segment lumbar pyogenic spondylodiscitis were analyzed. At first, anterior debridements 

and interbody fusions were perfomed with autogenous strut bone grafts, followed by posterior fixations and fusions with CBT-PS. The 

lordotic angles of operated levels were checked at the preoperative, postoperative, and final follow-ups. Visual analogue scales (VAS) were 

checked at the preoperative and final follow-ups.

Results: Lesion sites were found at four L3-4, three L4-5, and one L2-3. Follow-ups were held at 26.13±8.23 months. The lordotic angles at 

preoperative, postoperative, and final follow-ups were 12.13±3.09°, 14.63±3.16°, and 12.75±3.99°, retrospectively. There were significant 

differences between results from the preoperative-postoperative and postoperative-final follow ups. There was no difference in the 

preoperative-final follow up. There was a significant difference between the VAS at the preoperative and final follow-ups (8.13±0.83 and 

2.38±0.92, retrospectively). Complete bony unions of were observed at the final follow-up in all cases.

Conclusion: The advantages of using a CBT-PS for lumbar pyogenic spondylodiscitis included the ability to minimize damage from the 

screw for both the posterior structure damage and the operated anterior area to prevent instability and deformity, and to achieve rigid 

bone union. CBT-PS is a potential surgical option for pyogenic spondylodiscitis.
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Introduction: Hardware failure (screw pullout, loosening or breakage) detected after anterior cervical discectomy/corpectomy and fusion 
(ACDF/ACCF) with plating is a worrisome condition that might cause various implant-related complications and reduce solid fusion rate. 
Since little is known about its long-term prognosis, surgeons could be wondering whether or not they need to perform revision surgery 
when they discover anterior cervical plating failure on postoperative X-rays. The purpose of this study is to elucidate the effect of hardware 
failure associated with anterior cervical plating on radiographic and clinical outcomes at long-term follow-up.
Materials and Methods: Medical records and radiographic data of 248 consecutive patients who underwent ACDF or ACCF and were 
followed-up for ≥ 2 years were retrospectively reviewed. Among them, 25 patients showed anterior migration of > 2mm, or breakage of 
at least one screw on x-ray before postoperative 1 year (Hardware failure group, HF group, n=23). The Non-failure (NF) group included 
the other 223 patients without any radiological evidence of hardware failure until final follow-up. Solid union was defined as interspinous 
space motion of <1mm on magnified dynamic lateral X-rays. Fusion rates were compared between HF vs. NF groups at 1 year, 2 years, and 
final follow-up period, respectively. To assess clinical outcomes, visual analogue scales (VAS) of neck pain/arm pain and neck disturbance 
index (NDI) were also compared between the two groups pre- and postoperatively. We investigated the locations of screw failure and 
reviewed complications requiring revision surgeries.
Results: Patients with hardware failure underwent significantly longer fusion levels (2.2±0.5 vs. 1.6±0.7 levels, p<0.01). Among the 25 
patients in HF group, 15(60%) had screw pullout, 4(16%) had screw breakage, and 6(24%) had both screw pullout and breakage. Even 
with the hardware failure, 13 of the 25 patients achieved solid fusion at final follow-up. However, fusion rates were significantly lower in 
the HF group than in the NF group at each follow-up period consistently until the last visit (52% vs. 86%, p<0.01). Most failures developed 
at the lowermost-instrumented vertebra (23 out of 25, 92%). Despite the fractured implants and a higher nonunion rate, the patients 
of the HF group showed a similar degree of neck pain, arm pain, and NDI score as those in the NF group postoperatively. There were no 
serious hardware migrations or related complications requiring revision surgery.
Conclusion: Our study demonstrated that screw pullout or breakage is not a rare condition, occurring in 10.1% (25 out of 248) of patients 
who underwent ACDF or ACCF. Although hardware failure was associated with a higher rate of pseudarthrosis, it did not aggravate 
postoperative arm pain, neck pain, and neck disability. Since the migration of failed implants rarely progresses to the extent that endangers 
tracheoesophageal structures, immediate removal would not be necessary.
Acknowledgment: None
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Introduction: Anterior cervical discectomy and fusion (ACDF) has been considered the standard surgical treatment for cervical 
radiculopathy. However, it has many disadvantages such as the loss of motion, adjacent segment disease, and pseudarthrosis. Posterior 
cervical foraminotomy (PCF) is another surgical option that could avoid those complications. If PCF is applied for unilateral multi-level 
neural foraminal stenosis with spondylosis, it could not only minimize injuries to dorsal musculature and ligament structures, but also 
prevent unnecessary loss of motion segments. The purpose of this study is to elucidate the efficacy of unilateral multi-level PCF performed 
for cervical spondylotic radiculopathy patients by comparing its clinical and radiological outcomes with those of ACDF.
Materials and Methods: We retrospectively reviewed medical records and radiographic data of 121 consecutive patients who underwent 
multi-level (≥2 levels) ACDF or PCF with unilateral radiculopathy symptoms occurring from spondylotic neural foraminal stenosis. In this 
study, PCF was selected as a more favorable procedure than ACDF in patients without severe neck pain (VAS>4), segmental instability 
and/or kyphosis, or central cord compression. A total of 97 patients were followed up for more than 2 years with appropriate data. These 
patients were divided into 2 groups according to the surgical procedure: PCF group (n=25) vs. ACDF group (n=72). Clinical outcomes 
were compared between both groups by using VAS scores of arm pain/neck pain, neck disability index (NDI), and reoperation rates. To 
investigate changes of segmental stability and cervical alignment, we analyzed segmental kyphosis, anterolisthesis > 2mm, and sagittal 
range of motion (ROM) between C2 and C7.
Results: Arm pain scores were similar in both groups pre- and postoperatively. Mean neck pain score was significantly worse in the 
ACDF group preoperatively, but it improved to a similar degree as that of the PCF group after surgery. Similarly, there were no significant 
differences in mean postoperative NDI score between the two groups. Mean C2-7 ROM was reduced by 9.6° in the ACDF group, but 
increased by 3.2° in the PCF group. Significant segmental kyphotic change or anterolisthesis were not detected in any patients. Revision 
surgeries were performed for 1 patient in the PCF group and for 2 patients in the ACDF group because of relapsed or persistent radicular 
symptoms (p=0.999).
Conclusion: ACDF performed for multi-level radiculopathy patients may cause various worrisome complications such as loss of motion, adjacent 
segment disease, or pseudarthrosis. For these reasons, PCF could be a better option for patients with unilateral multi-level radiculopathy. Our 
results support that unilateral multi-level PCF would provide satisfactory outcomes in terms of improvements in arm pain, postoperative NDI, 
and reoperation rates without aggravation of neck pain. Also, it could maintain sagittal ROM, which is markedly reduced after ACDF.
Acknowledgment: None
Keywords: Anterior cervical discectomy and fusion (ACDF), Posterior cervical foraminotomy (PCF)
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Introduction: Decompression combined fusion surgery in degenerative lumbar spinal diseases, which causes neurologic deficit, is essential 
operative procedure. However, this procedure has potential risk for adjacent segment degeneration and disease (ASD) and revision surgery. 
There have been a lot of previous studies about the risk factors and incidence of ASD after lumbar spinal decompression and fusion. 
However, there is a lack of report about the survivorship for ASD after multilevel (3 or more) posterior lumbar spinal fusion. The purpose 
of this study is to evaluate the long term survival rate for ASD and revision surgery due to ASD, furthermore, to evaluate the risk factors of 
ASD after multilevel posterior lumbar spinal fusion.
Materials and Methods: From January 2000 to December 2013, 110 patients that underwent multilevel posterior lumbar spinal fusion for 
degenerative lumbar spinal diseases were enrolled. We included patients who had minimum 3-years follow-up period. Adjacent segment 
degeneration was evaluated with radiologic study. We defined ASD as degenerative change on imaging study combined newly onset clinical 
symptoms. The survival rates for ASD and revision surgery due to ASD were analyzed using Kaplan-Meier analysis. In addition, we evaluated 
age, sex, fusion method (group A: PLIF, group B: PLF), occupation, BMI, lumbar lordosis, and the segmental instability as possible risk factors.
Results: There were 20 cases with a revision surgery for ASD (18.1%). The 5-year, 7-year, and 10-year survival rate were 90.5%, 74.0%, 
57.8% respectively. Age at the operation was significantly related with the revision surgery (p=0.015). As the fusion method, the group A 
(80 cases) and the group B (30 cases) needed 10 cases of revision surgery each. There was significant difference in revision rate between 
two groups (p=0.023) and there was difference in predicted survival rate between two groups (5-, 7-, 10-yr survival rate; group A: 95%, 
79%, 61%, group B: 77%, 61%, 49%). Occupational factors had some effect on the incidence of revision surgery for ASD (p<0.001). 
Preoperative adjacent segment instability was also related with revision surgery (p=0.07). BMI (p=0.058), T12-S1 lordosis (p=0.57) and 
segment lordosis (0.07) were not significant statistically.
Conclusion: When lumbar spinal decompression and fusion is considered, careful and proper selection of fusion length is essential to 
reduce the occurrence of ASD and consequent revision surgery. Furthermore, preoperative patient’s level of physical activity related to the 
occupation and age should be considered.
Acknowledgment: None
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Case: The first cases of Spinal epidural hematoma were reported by Jackson around the 17th Century, and this was a disease known to 

occur very rarely. Known causes of Spinal epidural hematoma include vascular anomalies, invasive surgeries including lumbar puncturing 

or even traumatic spinal injuries. Spinal epidural hematoma caused by traumatic injuries are known to mostly occur immediately at the 

time of injury, and depending on the size and location of the hematoma, various clinical symptoms can be manifested. However, cases 

where delayed neurological damage is caused after an traumatic injury are reported to be very rare. Therefore in this medical case study, 

the surgical treatments and developments provided and observed for a 82 year old female patient showing Spinal epidural hematoma 

accompanying neurological damage 3 weeks after a compressive fracture to the 1st lumbar vertebra were examined.

Acknowledgment: This work was supported by the Jeju national university hospital.

Keywords: Spinal epidural hematoma, delayed spinal cord syndrome
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Case: A 60-year-old man presented with hand clumsiness, gait disturbance. He present dyspnea, also. Hand clumsiness, gait disturbance 

was started 1 months ago. cervical X-ray presented C0-1-2-3 congenital anormaly. Chest x-ray presented elevated left side diaphragm. 

chest CT presented old Tbc, pulmonary thromboembolism. Cervical 3D-CT presented abnormal shape C0- 1 with spontaneous fusion, 

defect on C1 posterior arch, abnormal shape of dens and C1-2 facet joint, deformed and fused C2/3 spinous process. MRI presented 

C3/4/5 cord compression with cord signal change. he underwent C4 laminectomy, C3,5 dome laminoplasty. After surgery, dyspnea, hand 

clumsiness, gait disturbanve was improved. pulmonary thromboembolism was treated by internal medicine department.

Acknowledgment: High cervical spinal cord injury (SCI) typically results in partial paralysis of the diaphragm due to intrusion of descending 

inspiratory drive at the level of the phrenic nucleus. pulmonary embolism (PE) is the third most common cause of mortality in patients with 

SCI with an incidence of fatal PE estimated as high as 5%

Keywords: Cervical myelopathy, congenital anormaly, phrenic nerve palsy, pulmonary thromboembolism
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Case: Lumbar synovial cysts are uncommon, and particularly rare at cervical levels. We report a 49-year-old woman who presented with 

tingling sensation on hand, decrease of grip and pinch power. She treated with carpal tunnel syndrome in local clinic. EMG revealed 

cervical radiculopathy. X-ray present degenerative change C5/6. MRI revealed a left-sided large extradural cystic lesion adjacent to the C7/

T1 facet joint that was hyperintense on T2-weighted MRI and hypointense on T1-weighted MRI. The patient underwent posterior cervical 

surgery at the C7/T1 level which involved posterior decompression involving unilateral laminotomy and excision of the C7/T1 facet joint 

cyst. The patient had an recovery with tingling sensation and grip and pinch power

Acknowledgment: Lumbar synovial cysts are uncommon, and particularly rare at cervical levels.

Keywords: cervical facet joint, synovial cyst
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Case: Fracture-dislocation of the lumbo-sacral spine was an unusual injury and characterised by a fracture dislocation of L5-S1 articular 

facets associated with anterior L5 slipping. We reported fracture-dislocation of lumbo-sacral spine with posterior L5 slipping , without 

dislocation of L5-S1 articular facets accompaning the congenital anormoly and kyphotic deformity by sequale of infection. 55 year age 

women presented with back pain, motor weakness after Motorcycle accident. She tranfered our hospital one day after trauma, lower leg 

motor grade was below 1 subjective muscle strength score and 1 MRC(Medical Research Council) grade. No sensation on lower extremity. 

Simple x-ray, CT presented fracture-dislocation of lumbo-sacral spine with posterior L5 slipping and body defect of S1 body, spontaneous 

fusion or congeniral anormaly of all lumbar facet joint, kyphotic deformity in lumbo-sacral junction. rib was attached L2 vertebrae. 

Posterior reduction and instrumentation of lumbo-sacral dislocation was done. After 1st surgery, MRI presented decompression of thecal 

sac. Anterior iliac tricortical bone graft to perform circumferential fusion was done by 2nd stage surgery. Bowel and bladder functions 

was recovered. lower leg motor grade was improved more than 3 subjective muscle strength score and 3 MRC(Medical Research Council) 

grade.

Acknowledgment: Fracture-dislocation of the lumbo-sacral spine was an unusual injury and characterised by a fracture dislocation of L5-

S1 articular facets associated with anterior L5 slipping.
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Case: Introduction : As one of mini-open fusion technique, oblique lumbar interbody (OLIF) have gained wider acceptance among 

surgeons performing anterior retroperitoneal interbody fusion because it allows direct access and visualization of intervertebral discs 

in order to achieve a more complete discectomy and theoretically a better fusion, while potentially decreasing morbidity. Various 

complications after OLIF have been reported including incisional pain, symphathetic injury, vascular injury and hip flexion weakness etc. 

However, there has not been reported a case about disc herniation after OLIF.

Methods : A 77-year-old man have sustained low back pain and radiating pain to both lower extremities for 2 months. He has taken 

several epidural blocks on his lumbar spine, but it was not effective. Especially, hip flexion power has decreased 3 days before visit to 

hospital. On plain radiographs, degenerative spondylolisthesis was observed at the L2/3 and L3/4 levels. MRI revealed degenerative spinal 

stenosis at the L2/3 and L3/4 levels. The author planned staged operation using OLIF and percutaneous posterior screw fixation.

Results : After first operation of OLIF without pedicle screw fixation, symptoms of the patient got worse. He complained of severe thigh 

pain and was unable to walk. We checked MRI. On the MRI, newly developed disc herniation was observed at L3/4 level on the left side. 

We performed total laminectomy with removal of disc fragment and posterior percutaneous pedicle screw fixation. After second surgery, 

his symptoms was relieved completely.

Conclusions : This is the first case report about Disc herniation after oblique lumbar interbody fusion. Surgeons should be aware of the disc 

herniation as a complication of OLIF.

Acknowledgment: Authors declare that they have no competing interests.
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Introduction: Interspinous spacers like the Device for Intervertebral Assisted Motion(DIAM™) are used to widen or maintain spinal canal 

by unfolding folded ligamentum flavum and to relieve the symptoms. In this study, we measured the height of posterior disc, radiologic 

sagittal alignment and clinical score for 6 months and 2 years, after decompression with DIAM-augmented surgery.

Materials and Methods: In our institute, we undertook study of 11 patients(8 M, 3 F) who received decompression with DIAM-augmented 

surgery in treatment of unresponsive symptomatic lumbar spinal stenosis. We examed height of posterior disc(HP), sagittal alignment 

included lumbar lordosis(LL), primary disc angle(PDA), supradjacent disc angle(SDA) (Fig. 1) and back and leg pain(visual analog scale; 

VAS) and function(Oswestry Disability Index; ODI) after 6 months and 2 years after surgery.

Results: In radiographic study, HP increased 2.31mm from 6.45mm to 7.76mm after 6 months, but decreased 0.66mm again in 2 year 

follow up. LL unchanged from 24.1 to 24.6 degree after 6 months, but slightly increased to 27.8 degree in 2 year follow up. PDA decreased 

2.39 degree from 7.06 to 4.67 degree after 6 months, did increase to 6.82 degree again after 2 years. SDA increased 1.08 degree from 7.05 

to 8.13 degree after 6 months, decreased to 7.71 degree in 2 years follow up. Patients showed meaningful Clinical symptoms improvement 

which VAS decreased from 6 to 3.27, ODI decreased 30.81 to 14.27(Table 1).

Conclusion: In treatment of symptomatic lumbar spinal stenosis by using interspinous spacers, 6 months after decompression with DIAM-

augmented surgery, we confirmed increase of HP and decrease PDA value. But HP and PDA values returned to previous value after 2 year 

follow up. In other hand, symptoms of patient improved meaningfully after 2 year of surgery.

Acknowledgment: None

Keywords: Lumbar spinal stenosis, decompression, interspinous spacers, prognosis

 Presentation No. 219  

Title: Is OLIF L5-S1 a technical progress from ALIF L5-S1?

Authors: Chang-Hoon JEON1 , Nam-Su CHUNG1 , Han-Dong LEE1 , Sumin LIM1

Presenter: Nam-Su CHUNG Corresponding Author: Chang-Hoon JEON Field: Spine

Affiliation:  1. AJOU UNIVERSITY { Orthopaedic } 

Introduction: Oblique lateral interbody fusion (OLIF) at L5-S1 segment has every advantage in anterior lumbar interbody fusion (ALIF) in 

that the larger lateral cage can achieve greater indirect decompression and coronal correction. Moreover, OLIF at L5-S1 can avoid rectus 

abdominis muscle injury and excessive mobilization of peritoneal content. Few studies compared the segmental dimensional change and 

complications between OLIF and ALIF.

Materials and Methods: We compared the early radiological outcome and perioperative complications between 39 consecutive patients 

who underwent ALIF at L5-S1 segment and a control cohort of 26 consecutive patients who underwent OLIF at the same segment. 

Radiological measurements included anteroposterior/lateral disc angles, anterior/posterior disc heights, and foraminal height/width/cross 

sectional area (CSA) at preoperative and postoperative 6 months. The occurrences of perioperative complications were also compared.

Results: Baseline characteristics and radiological parameters were similar between the two groups. The postoperative changes in the 

anterior/posterior disc height, segmental angles, and foraminal dimensions were similar between OLIF and ALIF (all P < 0.05). Vascular 

injury was occurred in 2 (5.1%) patients during ALIF at L5-S1 and in 3 (11.5%) patients during OLIF at L5-S1.

Conclusion: Although OLIF at L5-S1 is a more technically demanding than ALIF, postoperative complications were fewer than ALIF. OLIF at 

L5-S1 is a technical progress in the minimally invasive L-S1 anterior fusion.

Acknowledgment: No funds were received in support of this work. No benefits in any form have been or will be received from a 

commercial party related directly or indirectly to the subject of this article.
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Case: Brown-Sequard syndrome is characterized by hemisection of the spinal cord and is most commonly found in spinal trauma and 

tumor. Ipsilateral motor weakness, impairment of proprioception and contralateral loss of pain, temperature sensation is characteristic. 

Causes of injury include trauma, herniated intervertebral disc, epidural hematoma, tumor and vascular injury which cause compression of 

the spinal cord. The incidence accounts for approximately 3% of all traumatic spinal cord injuries. We report a 2 year 6 month follow up 

result of a Brown-Séquard syndrome after blunt cervical trauma in a 25-year-old female patient. A 25-year-old female patient visited the 

ER with cervical pain and left upper extremity weakness caused by a passenger traffic accident. Neurological examination revealed MRC 

grade 0-1 in the left elbow flexion, extension and wrist extension. Touch, pain and temperature sensation was decreased in both upper 

extremities and below right T2 dermatome level. perianal sense was decreased. In addition, DTR of Lt. biceps brachii and patellar tendon 

was increased. On X-rays and CT, fractures of C3 body, Lt. facet joint, lamina, spinous process and C4 body, both lamina, spinous process 

and C6 Rt. pedicle were observed, but there was no spinal canal involvement. MRI T2 weighted images showed high signal intensity in 

the left spinal cord of C3-C4 level, suggesting spinal cord injury. Clinical features and radiologic findings were consistent with Brown- 

Séquard syndrome. For fractures, the authors performed an 8-week immobilization with Halo-vest apply. We observed normal recovery 

of motor strength at the 5th week. But pain and temperature sensation showed only partial recovery until 2 years and 6 months, and DTR 

hyperreflexia was also remained. Brown-Séquard syndrome in this case was caused by blunt cervical trauma, and motor weakness was 

observed only in the upper extremity. These factors were predictors of a good prognosis. Inside the lateral corticospinal tract and lateral 

spinothalamic tract of the spinal cord, the cervical, thoracic, lumbar, sacral nerve bundles are placed in order from the medial to the lateral. 

In this case, motor weakness was confined to the upper extremity only, and pain and temperature sensory loss were more pronounced in 

the upper extremity, and it was not fully recovered until the 2 year and 6 month follow-up. This suggests that the injury mainly occurred in 

the medial aspect of the left spinal cord.

Acknowledgment: None
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Case: Osteoporotic vertebral compression fracture (OVCF) is a common cause of pain and severe functional disability in the elderly. 

As the elderly contingent of the population continues to increase, the prevalence of OVCF can be expected to rise. When conservative 

treatment is inadequate for pain control, early mobilization, prevention of deformity and functional restoration, surgical intervention can 

be considered. Although anterior-posterior surgical stabilization offers an efficacious and durable treatment, the associated high blood 

loss, long durations of surgery, and prolonged hospitalization are often not tolerable for elderly patients, who are most often medically 

frail with multiple comorbidities. We present one–staged T12 corpectomy, anterior instrumentation and posterior percutaneous pedicle 

screw fixation for very severely collapsed osteoporotic vertebral compression fracture in the super- elderly patient. A 81-year-old woman 

presented severe lower back pain after a fall from standing. On physical examination, there was tenderness on thoracolumbar junction 

without any neurologic deficit. Radiographs of the thoracic and lumbar spine showed severe collapse of T12 and L2 vertebral body (height 

loss of T12 and L2 ; 90% and 70%, respectively). T1 weighted MR image demonstrated low intensity in the vertebral body, whereas T2 

weighted MR image showed high intensity, indicating subacute vertebral fracture. In addition, osteoporosis was diagnosed by dualenergy 

x-ray absorptiometry at spine (T score: -4.4). Percutaneous balloon kyphoplasty for OVCF of L2 was performed at the local clinic. However, 

they didn’t perform any procedure for very severely collapsed T12 vertebral fracture. In spite of kyphoplasty for OVCF of L2, she suffered 

from severe lower back pain and still had difficulty in walking. She was referred to our hospital three months later. At her first visit to our 

hospital, her visual analog scale(VAS) score for lower back pain was 8 points. On physical examination, there were no neurologic deficits. 

Sagittal vertical axis was 14mm, but local kyphotic angle (T11 to L1) was 28°. We performed corpectomy of T12, followed by anterior 

interbody fusion with pyramesh cage filled with autogenous rib bone and anterior interbody fixation with CD horizon. After repositioning, 

percutaneous pedicle screw fixation was performed simultaneously. For super-elderly patient with severe osteoporosis, percutaneous 

balloon kyphoplasty could be considered, especially for very severely collapsed recent OVCF which occurred within 2 months. However, it 

would be difficult to expect good outcome from kyphoplasty for a delayed OVCF due to progression of bone union. Therefore, onestage 

corpectomy, anterior instrumentation and simultaneous percutaneous pedicle screw fixation can be recommendable treatment option for 

a very severely collapsed delayed OVCF, which occurred more than 3 months ago, in terms of safety(short surgical time and low blood loss) 

and better stability.

Acknowledgment: None
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Introduction: There are controversies regarding an optimal treatment for simple bone cyst (SBC). In this study, we evaluated the treatment 

outcome of curettage and bone grafting for SBC in children and adolescents.

Materials and Methods: Twenty-nine patients (21 boy, 8 girl) (mean age, 12 years; range, 7–17) were treated for SBCs and followed up for 

a median of 43 (range, 13–129) months. All patients were treated with intralesional curettage and bone grafting. No adjuvant treatments 

were used. The locations of SBCs included the proximal humerus (n = 12), proximal femur (n = 9), and others (n=7). Results: Local 

recurrences developed in 10 patients (34.4%) and were treated with repeated curettage and bone grafting. Among them, two patients 

had second recurrences that required a surgical intervention. Univariate analysis revealed fluid-fluid level and multilocular cyst were 

significant risk factors for local recurrence (p<0.001 and p=0.018, respectively). On multivariate analysis, only fluid-fluid level remained 

significant (p=0.005).

Conclusion: Bone healing after curettage and bone grafting for SBC in children and adolescent seems unsatisfactory. The fluid-fluid level is 

a significant risk factor for local recurrence after curettage and bone graft.

Acknowledgment: Nothing
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Introduction: It is not easy to predict risk of pathologic fracture in prostate cancer patients with osteoblastic bone metastasis by 

established universal scoring systems, because of different characteristics from osteolytic or mixed lesions. This study is to evaluate distinct 

characteristics of peritrochanteric pathologic fracture in prostate cancer patients with osteoblastic bone metastasis and consider how to 

prevent established pathologic fracture.

Materials and Methods: We reviewed the medical records on metastatic prostate cancer patients with C61 and C7950 International 

Classification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) codes in registry of this hospital from 1998 to 2016. Among 

them, 11 patients underwent peritrochanteric pathologic fracture. Information on pre-fracture pain, injury mechanism, radiographic 

findings including cortical involvement, and other imaging modality findings was reviewed.

Results: Nine patients of 11 had not complained pain in 3 months before established fracture occurred. Eight patients reported history 

of fall. Transverse fractures without displacement or with minimal displacement occurred in 7 patients. It was difficult to assess cortical 

involvement because cortical density could not be distinguished from osteoblastic metastasis density.

Conclusion: Pain assessment seems to be unreliable to predict risk of pathologic fracture in prostate cancer patients with osteoblastic bone 

metastasis. Injury mechanism may be different from those of osteolytic or mixed bone metastasis. Because most fractures occurred at the 

osteoblastic region where cortical discontinuity was not identified easily, frequent radiographic follow-ups could be recommended and 

MRI could be of help to identify preceding occult microfracture.

Acknowledgment: Not applicable
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Case: Nodular fasciitis is a self-limiting benign myofibroblastic proliferation, which typically presents as a rapidly growing mass resembling 

an aggressive lesion clinically. It can also mimicking a sarcoma or other tumor lesion histologically. We describe a case of a 25-year-old 

woman who presented with a mass of cubital fossa that on imaging showed as a neurogenic tumor. After resection, the diagnosis of 

nodular fasciitis was rendered and had no evidence of recurrence at 6 months postoperatively. Nodular fasciitis must be included in the 

differential diagnosis for any tumorous lesion of cubital fossa.

Acknowledgment: Nodular fasciitis is a self-limiting benign myofibroblastic proliferation, which typically presents as a rapidly growing 

mass resembling an aggressive lesion clinically. It can also mimicking a sarcoma or other tumor lesion histologically. We describe a case 

of a 25-year-old woman who presented with a mass of cubital fossa that on imaging showed as a neurogenic tumor. After resection, 

the diagnosis of nodular fasciitis was rendered and had no evidence of recurrence at 6 months postoperatively. Nodular fasciitis must be 

included in the differential diagnosis for any tumorous lesion of cubital fossa.

Keywords: Elbow, Cubital fossa, Differential diagnosis, Nodular fasciitis
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Introduction: The bone tumor can occur to any bone in the skeleton. Prosthesis, autobone and allograft have some limitation in respect 

of stable anatomical and mechanical reconstruction. The custom made prosthesis or surgical device can be prepared in a short time by 3D 

printing technology. We report the preliminary application of 3D printed patient specific implants and devices in the bone tumor surgery. 

Further improvements of 3D printing products will be done to assess 3D printing products in the variable applications for bone tumor 

surgery.

Materials and Methods: Eight patients had skeletal reconstruction surgery using patient specific 3D printed implants or devices. The 

average age of the patients was 43.8 years old, and five patients were male. Three pelvic bone tumors were diagnosed: one recurrent 

undifferentiated sarcoma involving proximal femur, one solitary metastasis from myxoid liposarcoma, and one single metastasis from 

hepatocellular carcinoma. One proximal femur was solitary metastasis of prostate cancer. Two distal femurs were parosteal osteosarcoma 

and chondroblastoma. Calcaneus was desmoplastic fibroma of bone.

Results: The 3D printed devices were used as a resection guide for tumor resection in seven and cortical window resection in one, as 

allograft shaping guide in two, as implant anteversion guide in one of proximal femur, and as targeting guide in one intramedullary 

satellite lesion of tibia. The 3D printed titanium implant was used in three patients for pelvis, distal femur and calcaneus. The 3D printed 

pelvic implant was designed in conjugation with proximal femur allograft-prosthesis composite. The calcaneal implant was mobile joint 

having three hollow posts and mesh surface. The cortical window implant has transverse one hollow post for screw fixation in the femoral 

condylar reconstruction. Patient specific 3D printed allograft shaping guides were used for the pelvis and distal femur. The bone resection 

guide was designed in polygonal shape instead of round shape to ease the application of blade saw. The intraoperative radiation exposure 

can be reduced at the time of bone tumor resection and reconstruction by 3D printed device and implant. Metal artifact of 3D printed 

titanium implant interfered MRI follow up.

Conclusion: Patient specific 3D printing technology provides precise tumor resection without fluoroscopic guide, and ease skeletal 

reconstruction with printed implant or anatomically shaped allograft. Further research on the 3D printed implant is needed to reduce 

metal artifact images and facilitate bone or soft tissue integration in orthopaedic oncology surgery.
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Case: Primary synovial osteochondromatosis(PSOC) represents an uncommon benign neoplastic process with hyaline cartilage nodules 

in the subsynovial tissue of a joint, tendon sheath, or bursa. The nodules may enlarge and detach from the synovium. We report synovial 

chondromatosis occurred independently in a sequestrated blind suprapatellar pouch of the knee joint. A 71-year old woman came to our 

clinic presenting with swelling on suprapatella area, crepitus and mass like lesion for 7~8 years ago. Preoperative radiographs and magnetic 

resonance imaging (MRI) demonstrated synovial thickening with multiple calcified nodules in suprapatella pouch. Entirely cartilagenous 

bodies appeared hyperintense signal to muscle on T2 weighted images. We planned arthroscopic removal of the loose bodies and biopsy 

assuming that the loose bodies were in the joint space. In arthroscopic surgery, loose bodies were not found in knee knee joint, but 

sequestrated blinded suprapatellar pouch was detected. After we excised the synovial membrane, multiple loose bodies were seen in the 

sequestrated blind suprapatellar pouch. They were typically spherical in shape and 1~2 inches in diameter. We removed multiple loose 

bodies with arthroscope. We confirmed totally removed loose bodies with the intraoperative fluoroscope and postoperative radiographic 

images. From the results of the biopsy, we found benign osteocartilagenous tissue fragments, consistent with synovial chondromatosis.
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Technical Note: In elderly acetabular fractures, central dislocation of the femoral head and impacted superior dome of the acetabulum 

is common. Unreduced dome impaction leads to degenerative arthritis and results in poor results. In this report, we present a case of 

operative reduction and fixation performed through the modified Stoppa approach in acetabular fracture with superior dome impaction.
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Technical Note: Posterior bicondylar tibial plateau fractures are very unusual injuries. The primary fracture lines are oriented in the coronal 

plane instead of the sagittal plane, with the area involved being mainly posterior. These injuries form a consistent pattern of primarily 

posterior displacement. Although they are bicondylar fractures, they do not fit as a Type VI under the system of Schatzker because they 

do not have complete disassociation between the joint and the diaphysis. Nor are they Type V fractures, because the tibial spines are not 

in continuity with the shaft. The Shatzker Type IV classification also is inappropriate because the injuries involve both condyles. These 

fractures do fit into the ‘‘three-column’’ concept of Luo et al. as a type of the posterior column. This posterior coronal fracture pattern, 

however, is difficult to adequately reduce and stabilize by conventional techniques and approaches. Here we present traditional operative 

technique including posteromedial and posterolateral approach for the treatment of the posterior bicondylar tibial plateau fractures.
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Technical Note: An osteoid osteoma usually affects the lower extremities in young men, with half the cases involving the femur or 

tibia. Osteoid osteoma presents as a pathognomic lesion that consists of a distinctive small, rounded area of osteolysis, the nidus, with 

surrounding bony sclerosis.1 Osteoid osteoma is initially treated nonoperatively with medications, but most patients are unable to continue 

due to their intolerance for ongoing pain. Surgiclal treatment has traditionally been aimed at nidus removal using various methods such 

as open surgical resection or drilled resection. Surgeons are reluctant to perform conventional surgery for an osteoid osteoma of the 

femoral neck area because of the morbidity associated with the surgical approach or risk of subsequent fracture, especially in young, 

active male patients. To date, successful arthroscopic treatment of an osteoid osteoma of the femoral neck has been reported, but the 

most inferior portion of the femoral neck is more difficult to access arthroscopically than the mid-cervical area. Here, we introduce an 

arthroscopic excision technique that was used to remove an osteoid osteoma located just above the lesser trochanter of the femoral neck 

and associated with periosteal reaction.
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Technical Note: Direct anterior approach (DAA) of the hip has recently gained popularity as an alternative way to access the hip joint for the 

hip arthoroplasty operation. The procedure is performed with patient in supine position and is approached through the interval between 

tensor fascia lata (TFL) and quadriceps femoris free from disruption of the surrounding muscles. Therefore, theoretically, DAA can provide 

number of advantage compare to the hip arthroplatsy done in posterolateral approach (PLA) in terms of stability and early rehabilitation. 

Also, as the patient is in supine position, it is easier to orient the native pelvis anatomy and therefore, implantation of the acetabular 

cup can be done more accurately. However, due to the unfamiliarity, number of complication can also be a problem. Number of studies 

showed that at least in the early phase of learning period, the operation time is significantly longer and there are number of potential 

problem including damage of the surrounding muscle and the greater trochanteric fracture. Nevertheless, the number of hip arthroplasty 

done with DAA is globally increasing. However, there is limited description of DAA in the Korean literature. Thus in this technical note, we 

report our early experience of direct anterior approach and report its pros and cons by comparing it with the conventional posterolateral 

approach. We found direct anterior approach to offer optimal placement of acetabular cup and femoral stem which is due to the prompt 

and accurate use of fluoroscopy.
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Technical Note:

Introduction: Visualization of the superior portion of the femoral condyle, and medial and lateral corners of the posteromedial and 

posterolateral compartments remains limited. We are introducing a method called “Posterior Double Cannular Sliding Technique”, which is 

an easy, quick, and reproducible method that allows stable direct visualization in the transnotch view and direct visualization control over 

all the processes involved in the resection of the posterior septum by using two transparent cannulas and a switching stick.

Materials and Methods: Our technique uses two 5.75-mm transparent cannulas(Arthrex, Naples, FL) and a switching stick. - Creation of 

Portals A standard AL(anterolateral) portal and an AM(anteromedial) portal was created. The location of the PM(posteromedial) portal 

and PL(posterolateral) portal was confirmed by pressing a finger on soft spot using arthroscopic transnotch approach. - Resection of the 

lateral side of the posterior septum Arthroscope was placed in the posteromedial compartment by using the transnotch approach from the 

AL portal. The switching stick was inserted in the cannula of the PM portal and gently passed through the posterior septum in a direction 

parallel to the posterior condyle. After placing the arthroscope in the posterolateral compartment via the transnotch approach from the 

AM portal, the switching stick was advanced through the cannula of the PL portal. While backwarding switching sitck, instrument(shaver 

or RF) was inserted in the PL portal. At this time, the assistant pushes both cannulas toward the posterior septum and fixes the cannular 

direction. While resection, an abrupt procedure may be limited by the fixed cannula direction; thus, the desired septum resection can be 

performed gradually. - Resection of the medial side of the posterior septum The switching stick was inserted from PL portal advanced to 

PM portal by same method described above. After the assistant pushes both cannulas toward posterior septum, instrument was used from 

PM portal to resect septum of posteromedial compartment. - Establishment of direct posterior-posterior triangulation The arthroscope 

and instrument were inserted respectively posteromedial and posterolateral portals to achieve direct posterior-posterior triangulation.

Discussion: In stably performing the posterior compartment procedure using this technique, we achieved stable direct visualization by 

using the transnotch view for all processes, including perforating, enlarging, and resecting the posterior septum; minimized the potential 

risk of posterior neurovascular or PCL injury by using 2 transparent cannulas and a switching stick for control.
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Technical Note: Acelluar human dermal matrix allograft has been used to treat massive rotator cuff tears. Augmentation of rotator cuff 

with dermal matrix decreases gap formation at the suture-tendon junction and increases ultimate tensile failure loads. Suturebridge repair 

is widely used method in rotator cuff repair and provides trans-osseouos equivalent compression at the tendon-bone junction. Skillful 

suture management is mandatory for successful arthroscopic rotator cuff repair surgery and sometimes it can be very time-consuming in 

dermal matrix augmentation. Our technique is simplified by placing only 2 sutures around the graft. Initially, convergence repair of massive 

cuff tear is performed by 4-corner suture anchors. A suture limb from the posteromedial anchor is placed at the posteromedial corner of 

the graft as a leading stitch and an accessory PDS suture is placed at the posterolateral corner for subsequent corner stitch. The graft is 

introduced into the native tendontuberosity interface by pulling the leading suture and encorporated with the native tendon by 4-corner 

repairs. Afterall, native tendon and the graft is secured by suturebridge fixation. 
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Technical Note: Irreparable chronic massive rotator cuff tears still remain challenging problem in recent shoulder surgery. Many treatment 

options were introduced for the management of chronic massive rotator cuff tears, Superior capsule reconstruction is one option that 

provides the potential to restore and rebalance the force couples necessary for dynamic shoulder function. We introduce an arthroscopic 

technique using hybrid graft consist of autogenous tensor fascia lata and allograft for superior capsule reconstruction indicated for 

patients with chronic irreparable rotator cuff tear patient. This technique simultaneously provides excellent biologic potential of patient 

own autograft and strong mechanical properties of great volumetric allograft. It is an option for patients with an irreparable rotator cuff 

tear without compromising future treatment options.
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