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Welcome Message

Dear Distinguished Guests, Colleagues, and Friends.

It gives me a great honor and privilege to invite you to attend the 2017 Asia-Pacific Knee, Arthroscopy and 
Sports Medicine Society Summit from April 28 ~ 29, 2017 which will be held at Kim Koo Museum & Library, 
Seoul, Korea. 

APKASS SUMMIT has been growing every year and is driving the translation of scientific research to deliver 
"In Pursuit of the State of the Art" innovations in orthopaedic practice for patients. 

I would like you to take this opportunity to discuss various topics and to exchange views on the field with 
leaders and high-profile experts from various Asia-Pacific countries. Also, it will be a significant experience to 
share friendship with one another, as we are firmly rooted in a belief that we can be better by working 
together. 

The summit will be held in April when Korea experiences particularly nice weather. As well as Seoul has been 
home to beautiful historic palaces as a capital, it is also the center of "Korean wave" which is sweeping over 
the world.

I cordially invite all of you to attend the 2017 APKASS SUMMIT and have valuable time interacting with one 
another during this truly academic events. I'm very much looking forward to a memorable and fantastic 
meeting.

Welcome to 2017 APKASS SUMMIT in Seoul. 

Myung Chul Lee
2017 APKASS President and Co-chair

Churl Hong Chun
Co-chair

Seong-Il Bin
Co-chair

Kwang Won Lee
Co-chair
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Organizing Committee

2017 APKASS President and Co-chair 

Myung Chul Lee

Co-chair

Churl Hong Chun Seong-Il Bin Kwang Won Lee 

Secretary General 

Sahnghoon Lee 

Program Committee 

Chong-Hyuk Choi (Chair) Choong-Hyeok Choi Sang-Hoon Ko 
Hyuk-Soo Han (Secretary) 

Finance & Coordination Committee 

Seung Baik Kang (Chair) Jong-Min Kim Chan Kang 
Chong Bum Chang (Secretary) 

Advisory Committee

Kwang-Jin Rhee Jung-Man Kim Jin Whan Ahn 
Seung-Ho Kim Dae Kyung Bae Young-Bok Jung 
Byung-Ill Lee Byoung-Hyun Min Young-Kyun Woo 
Sung-Won Sohn Sang Cheol Seong Tae-Soo Park 
Kwon Jae Roh Kee-Byung Lee Sung-Jae Kim 
Myung Ku Kim Jung Han Yoo Hong-Chul Lim 
Jai-Gon Seo Deuk-Soo Hwang Woo-Shin Cho 
Chang-Dong Han Jeung Tak Suh Hwa Jae Jeong 
Duke Whan Chung Nam Yong Choi Eun-Kyoo Song 
Yong Girl Rhee Sung-Do Cho Beom Koo Lee 
Kyung Taek Kim Dong Chul Lee Hyoung-Soo Kim 
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Information

Date Time Venue

April 27, 2017 (Thu) 13:00-17:30
Best Western Premier Seoul Garden Hotel
Kim-Koo Museum & Library

April 28, 2017 (Fri) 07:00-17:30 Kim-Koo Museum & Library

April 29, 2017 (Sat) 07:00-17:50 Kim-Koo Museum & Library

Date USD KRW

APKASS Member USD 300 KRW 300,000

Non-APKASS Member USD 380 KRW 380,000

General Information
Date: April 28(Fri)~29(Sat), 2017
Venue: Kim-Koo Museum & Library, Seoul, Korea
Theme: In Pursuit of the State of the Art
Official Language: English

Registration Desk
Please register and receive your name badge at the Registration Desk. All participants are required to wear 
their name badges all the time during the 2017 APKASS SUMMIT sessions.

On-Site Registration Fees 

Refreshment
Free coffee and tea will be served at the Kim-Koo Museum & Library. All participants will be provided with 
lunch boxes during the SUMMIT. Please note that there are limited number of refreshment and lunch boxes, 
they will be provided on a first-come, first-served basis.

Complimentary Shuttle Services
Complimentary shuttle service will be provided for attendees between 2017 APKASS SUMMIT Venue 
(Kim-Koo Museum & Library) and the Best Western Premier Seoul Garden Hotel. You can see a picket of 2017 
APKASS SUMMIT in front of the shuttle bus. The shuttle bus schedules will be posted at the Best Western 
Premier Seoul Garden Hotel lobby and available on-site at the registration counter.

Conference policy
• Smoking is prohibited at all times in the SUMMIT rooms and the museum and library area.
• Please switch off your mobile phone or turn on vibration mode during all sessions.
• Taking photos with flashes and recording movies during presentations are prohibited.
Your compliance is much appreciated.
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Date Time Venue

Welcome Reception (Invited Only) April 27, 2017 18:00 Sevit Seom

Gala Dinner April 28, 2017 18:30
Best Western Premier 
Seoul Garden Hotel

Presidential Dinner (Invited Only) April 29, 2017 18:30 Seokparang

Social Program
The organizing committee has prepared different kinds of social program to our honorable guests as well as 
participants. All you need to do is enjoy the amusement and excitement during your stay in Korea!
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Instruction for Presenter

Invited Speakers’ Presentation time varies by the topic. Please refer to specific program for details.
2017 APKASS SUMMIT Free Paper (Oral Presentation) time is limited to 5 minutes. 1 minute will be provided 
for Q&A. 
To ensure the program runs on time with enough time for questions and discussion, presenters will be noti-
fied ONE minute before the end of the presentation. At the end of the allowed time, the moderators reserve 
the right to terminate the presentation.

Preview Presentation Content On-Site
Please visit the preview room at least 1 hour before your session and check your presentation file for a 
smooth progress. One of our staffs will help you.

Opening Hours of Preview Room:
     - April 28, 2017(Fri): 7:00 to 17:00
     - April 29, 2017(Sat): 7:00 to 17:00

Instruction for E-poster Display
The format of poster presentation in 2017 APKASS SUMMIT is Electronic Poster. E-posters enhance the for-
mat possibilities for presenters and broaden accessibility beyond the SUMMIT. The presenter of the e-poster 
was required to register for the SUMMIT. During the SUMMIT, e-posters will be available for viewing on-de-
mand at computer kiosks in a designated area. If you want to submit or check the e-poster file, please visit to 
the preview room. Our staffs will assist you.
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Kim-Koo Museum & Library

Kim-Koo Museum & Library

The Kim Koo Museum & Library opened on October 22, 2002 to disseminate the life and thoughts of Kim 
Koo (1876~1949), a great teacher of the Korean people. He dedicated his whole life to establish a unified, in-
dependent, and democratic fatherland with the most advanced and brilliant culture in the world. This mu-
seum and library is located within Hyochang Park in Hyochang-dong, Yongsan-gu, Seoul.
As a history museum that focuses on the modern history of Korea, it serves as a cultural space for Koreans, 
helping them understand the history of the Korean Provisional Government and the modern history of Korea 
through the life and thoughts of Kim Koo, who witnessed Korea's modern history that was full of cataclysmic 
events and changes. He pursued the nation's unification, based on autonomy, democracy, and peace, and 
contributed to the advancement of the nation's beautiful culture.

Address: Kim-Koo Museum & Library, 255, Hyochang-dong (Imjeong-ro 26), Yongsan-gu, Seoul 04311, Korea
Tel: +82-2-799-3400   Fax: +82-2-718-1311
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Invited Speakers

David Anthony Parker
Sydney Orthopaedic Research 

Institute, Australia

John Bartlett
Austin&Repatriation Hospitals, 

Australia

Rene Verdonk
Gent University Hospital, Gent, 

Belgium

AO Yingfang
Peking University Third Hospital, 

China

Hua Feng
Beijing Jishuitan Hospital, 

China

Shiyi Chen
Huashan Hospital, 

China

Xu Xiangyang
Shanghai Jiao Tong University, 

China

Ying-hui Hua
Huashan Hospital, 

China

David Dejour
Lyon-Ortho-Clinic, 

France

Rainer Siebold
ATOS Hospital in Heidelberg, 

Germany

Romain Seil
University of Saarland, 

Homburg/Saar, Germany

Derek TH Lui
North District Hospital, 

Hong Kong
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K.M Chan
Prince of Wales Hospital, 

Hong Kong

Patrick S.H. Yung
The Chinese University of 

Hong Kong

Parag Kantilal Sancheti
Sancheti Institute for Orthopaedics 

& Rehabilitation, India

Andri M. T. Lubis
Cipto Mangunkusumo Hospital, 

Indonesia

Ludwig Andre Pontoh
Fatmawati General Hospital Jakarta, 

Indonesia

Nicolaas C, Budhiparama
Medistra Hospital, 

Indonesia

Mohammad Razi
Iran University of Medical Sciences, 

Iran

Eiji Itoi
Tohoku University, 

Japan

Hideo Matsumoto
Keio University, 

Japan

Hirotsugu Muratsu
Steel Memorial Hirohata Hospital, 

Japan

Hiroyuki Sugaya
Funabashi Orthopaedic Hospital, 

Japan

Konsei Shino
Yukioka Hospital, 

Japan
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Masahiro Kurosaka
Kobe University, 

Japan

Masataka Deie
Aichi Medical University, 

Japan

Mitsuo Ochi
Hiroshima University, 

Japan

Nobuo Adachi
Hiroshima University, 

Japan

Ryosuke Kuroda
Kobe University School of Medicine, 

Japan

Shinichi Yoshiya
Hyogo College of Medicine, 

Japan

Shuichi Matsuda
Kyoto University, 

Japan

Takenori Akiyama
Akiyama Clinic, 

Japan

Tokifumi Majima
Welfare Hospital, 

Japan

Tomoyuki Saito
Yokohama City University, 

Japan

Yasuhito Tanaka
Nara Medical University Hospital, 

Japan

Myung Chul Lee
Seoul National University, 

Korea
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Chang-Hyuk Choi
Catholic University of Daegu, 

Korea

Chong Bum Chang
Seoul National University, 

Korea

Chong-Hyuk Choi
Yonsei University, 

Korea

Choong Hyeok Choi
Hanyang University, 

Korea

Chul-Won Ha
Samsung Medical Center, 

Korea

Churl Hong Chun
Wonkwang Univ. Hospital, 

Korea

Dae-Kyung Bae
Kyung Hee University Hospital, 

Korea

Eun Kyoo Song
Chonnam National University, 

Korea

Hee-Soo Kyung
Kyungpook National University, 

Korea

Hong Chul Lim
Special Clinics for Spine, 

Bone & Joint, Korea

Hong-Geun Jung
Konkuk University Medical Center, 

Korea

Jae Chul Yoo
Samsung Medical Center, 

Korea
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Jin Goo Kim
Konkuk University Medical Center, 

Korea

Jin Hwan Ahn
Samsung Medical Center, 

Korea

Jin-Young Park
Neon Orthopaedic Clinic, 

Korea

Joo Han Oh
Seoul National University 

Bundang Hospital, Korea

Kang-Il Kim
Kyung Hee University, 

Korea

Kwang Won Lee
Eulji University Hospital, 

Korea

Kyung Wook Nha
Inje University, 

Korea

Sang-Jin Shin
Ewha Womans University 

Mokdong Hospital, Korea

Seong-Il Bin
Asan Medical Center, 

Korea

Seung Baik Kang
Seoul National University 

Korea

Seung-Beom Han
Korea University, 

Korea

Seung-Ho Kim
Madi Hospital, 

Korea
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Sung-Jae Kim
Yonsei Sarang Hospital, 

Korea

Ye Yeon Won
Ajou University Hospital, 

Korea

Yong In
The Catholic University of Korea, 

Korea

Yong-Girl Rhee
Kyung Hee University Hospital, 

Korea

Yon-Sik Yoo
Hallym University Hospital, 

Korea

Young Bok Jung
Chung Ang University, 

Hyundae Hospital, Korea

Young-Kyu Kim
Gachon University, 

Gil Medical Center, Korea

Kandiah Raveendran
Fatimah Hospital, 

Malaysia

Mark Clatworthy
Ascot & Mercy Hospital, 

New Zealand

Masoud AL Riyami
Khoula Hospital, Muscat, 

Oman

Janis Espino-De Vera
St. Luke's Medical Center, 

Phillippines

Denny TT Lie
Singapore General Hospital, 

Singapore
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Chih-Hwa Chen
Taipei Medical University, 

Taiwan

Chyun-Yu Yang
National Cheng Kung University 

Medical Center, Taiwan

Yi-Sheng Chan
Chang Gung Memorial Hospital, 

Taiwan

Aree Tanavalee
Chulalongkorn University Bangkok, 

Thailand

Thanainit Chotanaphyti
Phramongkutklao Medical College, 

Thailand

Andy Williams
Fortius Clinic, London, 

U.K

Savio Woo
University of Pittsburgh, 

USA
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Program at a Glance
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Scientific Program

Free Paper 1 - Knee (HTO) Chairman: Byung Ill Lee, Mark Clatworthy

Time Topic Speaker

08:00-08:05
OP-001 Clinical Outcomes of Combined High Tibial Osteotomy and 
Anterior Cruciate Ligament Reconstruction for Anterior Cruciate 
Ligament-Deficient Knees with varus Osteoarthritis

Shintaro Onishi

08:05-08:10
OP-002 The Indication and Clinical Outcome of HTO as Treatment for Old 
Posterolateral Rotatory Dislocation and Multiple Ligament Injuries

LI Jian, LI Qi, Tang Xin, 
FU Weili, Chen Gang, 
Zhang Chenghao

08:10-08:15
OP-003 Mid-Term Survival Analysis of High Tibial Osteotomy – A 
Comparative Study of Computer Assisted and Conventional Technique –

Sang Jun Song

08:15-08:20
OP-005 Radiographic Discrepancy of Lower Limb Alignment between 
Preoperative Planning and Postoperative Opening Wedge High Tibial 
Osteotomy

Kosuke Nakagawa

08:20-08:25
OP-006 Comparison of the Method Using 3D Printing Model and PACS in 
Preoperative Planning for Open Wedge High Tibial Osteotomy

Hee-June Kim

08:25-08:30 Discussion

08:30-08:35
OP-007 A Novel Technique in Open Wedge HTO to Preserve the Tibial 
Slope (Basic Study on Cadaver and Reconstruction CT Scanning)

Hamidreza Yazdi

08:35-08:40
OP-008 Feedback From a Consecutive 100 Cases of Medial Open Wedge 
HTO Using a Cumulative Summation Test for Learning Curve

Kwang Jun Oh

08:40-08:45
OP-009 Clinical Efficacy of an Arthroscopic Surgery in Open Wedge High 
Tibial Osteotomy

Chang-Rack Lee

08:45-08:50
OP-010 Arthroscopically Assisted Combined Intra-Articular and Opening 
Wedge Osteotomy for Tibial Plateau Malunion

Chang Shih-Sheng

08:50-08:55 OP-011 Prediction of Knee Joint Line Orientation after High Tibial Osteotomy Chong Bum Chang

08:55-09:00 Discussion

09:10-09:50 Opening Ceremony (Auditorium B)

Symposium 1 - HTO Chairman: Beom Koo Lee, Hua Feng

Time Topic Speaker

09:50-10:02
Osteotomy Around the Knee: Designing the Ideal Correction to Optimise 
Patient Outcomes

David Anthony Parker

10:02-10:14 How to Accelerate Bone Healing after Open-Wedge HTO Takenori Akiyama

10:14-10:26 Hybrid Closed Wedge High Tibial Osteotomy for Osteoarthritis of the Knee Ryohei Takeuchi

Friday, April 28 (Auditorium A)
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10:26-10:38 How to Avoid Complications in Open HTO Kyung Wook Nha

10:38-11:00 Discussion

11:00-11:10 Coffee Break

Plenary Session 1 - High Tibial Osteotomy Chairman: Hong Chul Lim

Time Topic Speaker

11:10-11:30
Combined High Tibial Osteotomy for Osteoarthritis of the Knee with 
Severe Varus Deformity

Tomoyuki Saito

11:30-11:35 Discussion

11:35-11:55
Lateral Closing Wedge vs. Medial Open Wedge HTO for Medial 
Compartmental OA of the Knee

Myung Chul Lee

11:55-12:00 Discussion

Luncheon Symposium 1 - Pfizer / Jeil Chairman: Seung-Baik Kang

Time Topic Speaker

12:00-13:00
Operative Pain Management; (Lead the paradigm shift in pain 
management to Celecoxib) 

Yong Seuk Lee

Symposium 2 - UKA/TKA Chairman: Jeung Tak Suh, Aree Tanavalee

Time Topic Speaker

13:00-13:12 UKA vs HTO for The Medial Compartment OA Hong Chul Lim

13:12-13:24
New Surgical Concept “Medial Preserving Gap Technique” to Enhance 
Patient Satisfaction after TKA

Hirotsugu Muratsu

13:24-13:36
Measured Resection vs Gap Balancing Technique for TKR: with Specific 
Reference to PROMs

Nicolaas C. Budhiparama

13:36-13:48 Present and Future of MIS-TKA Hideo Matsumoto

13:48-14:10 Discussion

14:10-14:20 Coffee Break

Free Paper 2 - Knee (UKA/TKA) Chairman: Kyung Taek Kim, Tomoyuki Saito

Time Topic Speaker

14:20-14:25
OP-012 Mid- to Long-Term Clinical Outcome of Articulated Distraction 
Arthroplasty Device for Osteoarthritic Knee

Seiju Hayashi

14:25-14:30
OP-013 Mid-Term Results of Oxford Medial Unicompartmental Knee 
Arthroplasty in Young Asian Patients Less Than 60 Years of Age

Moo-Ho Song
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14:30-14:35
OP-014 Outcomes of Primary Total Knee Arthroplasty in Patients with 
Parkinson’s Disease

Eugene Wong

14:35-14:40
OP-015 Functional Recovery and Patient Satisfaction after Total Knee 
Arthroplasty in the Elderly Population

Shunsuke Yahiro

14:40-14:45
OP-016 Does Patient Perception Differ Following Adductor Canal Block 
and Femoral Nerve Block in Knee Replacement? A Simultaneous Bilateral 
Randomized Study

In Jun Koh

14:45-14:50
OP-017 Incidence of Deep Vein Thrombosis before and after TKA Without 
Pharmacologic Prophylaxis: A 128-Row Multidetector CT Indirect 
Venography Study

Moon Jong Chang

14:50-14:55 Discussion

14:55-15:00
OP-018 Is Combination of Popliteal Sciatic Nerve Block and Adductor 
Canal Block Effective for Postoperative Pain Control after TKA?

Ok Gul Kim

15:00-15:05
OP-019 The Effect of Peri-Articular Epinephrine Injection on Reducing 
Blood Loss after Total Knee Arthroplasty

Saradej Khuangsirikul

15:05-15:10
OP-020 Knee Biomechanics after Replacement Surgery (Kbars) – 
Kinematic and Electromyographic Comparison of Posterior-Stabilised, 
Cruciate-Retaining and Medial-Pivot Designs during Locomotion

David Parker

15:10-15:15 OP-021 Biomechanical Effect of Total Knee Arthroplasty Du Hyun Ro

15:15-15:20
OP-023 The Influence of Postoperative Knee Stability on Patient 
Satisfaction in Cruciate-Retaining Total Knee Arthroplasty

Tomoyuki Kamenaga

15:20-15:25
OP-024 Post-Operative Knee Stability after Ps-Tka Using Medial 
Preserving Gap Technique

Yutaro Kanda

15:25-15:30 Discussion

15:30-16:00 Coffee Break

Symposium 3 - TKA (Safety and Satisfaction) Chairman: Dae-Kyung Bae, Shuichi Masuda

Time Topic Speaker

16:00-16:12 Blood Loss Management and Tourniquet Use in TKR Chyun-Yu Yang

16:12-16:24 10 Years Study of Venous Thromboembolism Thanainit Chotanaphyti

16:24-16:36 The Risks and Benefits of VTE Prophylaxis for Asian in TKA Choong Hyeok Choi

16:36-16:48 Pain Control after TKA Parag Kantilal Sancheti

16:48-17:00
A Comparison of Postoperative Alignment between Patient-Specific 
Guides and Conventional Device in Total Knee Arthroplasty

Tomoyuki Saito

17:00-17:20 Discussion
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Symposium 4 - Meniscus Chairman: Kyoung Ho Yoon, Antonio A. Rivera

Time Topic Speaker

08:00-08:12 History of Meniscal Repair and Replacement Rene Verdonk

08:12-08:24
Procedure and Outcome of Meniscal Repair for Isolated Tears Extending 
to Avascular Region

Shinich Yoshiya

08:24-08:36 Results of Meniscus Allograft Transplantation(MAT) Using Bone Fixation Seong-Il Bin

08:36-09:00 Discussion

Opening Ceremony & Award Lecture Chairman: Myung Chul Lee

Time Topic Speaker

09:10-09:15 Welcome/President Address Myung Chul Lee

09:15-09:20 Takagi & Watanabe Award Myung Chul Lee

09:20-09:35 Surgical Strategy for Failed ACL Surgery Chih-Hwa Chen

09:35-09:50 Sports Medicine: My Way to Successful Shiyi Chen

09:50-10:10 Coffee Break

Special Lecture - Patellofemoral Joint Chairman: Jin Hwan Ahn

Time Topic Speaker

10:10-10:40 Classification and Treatment of Patellofemoral Disorders David Dejour

10:40-10:55 MPFL Reconstruction Using Hamstring Tendon Nobuo Adachi

10:55-11:20 Discussion

Free Paper 3 - Knee (Patellofemoral Joint) Chairman: Seung Baik Kang, Andre Pontoh

Time Topic Speaker

11:20-11:25
OP-025 Arthroscopic Medial Patellofemoral Ligament “Suture 
Loop”Combined with Lateral Retinacular Release for Recurrent Patellar 
Dislocation

Wei Huang

11:25-11:30
OP-026 A New Technique in Treating Recurrent Patellar Subluxation in 
Adolescents

Huanghe Song

11:30-11:35
OP-027 The Clinical Curative Effect and Logistic Regression Analysis of 
Bone Anchor Assisted Knee Extensor Mechanism Reconstruction for 
Patellofemoral Instability

Guofeng Cai

11:35-11:40 Discussion

11:40-11:45
OP-028 Does Tt-Tg Distance Affect the Clinical Outcomes of Mpfl 
Reconstruction?

MTY Ong

Friday, April 28 (Auditorium B)
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11:45-11:50
OP-029 Changes in Knee Extensor Strength after Medial Patellofemoral 
Ligament Reconstruction

Takehiko Matsushita

11:50-11:55
OP-030 The Analysis of Reasons about Unsatisfactory Effection after 
Orthopedic Surgery in Recurrent Patellar Dislocation Patients

Zheng Jiang

11:55-12:00 Discussion

Luncheon Symposium 2 - MSD & GREEN CROSS Chairman: Choong Hyeok Choi

Time Topic Speaker

12:00-13:00 Updates in Osteoarthritis Treatment Hyuk-Soo Han

Free Paper 4 - Knee (ACL) Chairman: Jin Goo Kim, Ao Yingfang

Time Topic Speaker

13:00-13:05
OP-031 Relationship between Femoral Tunnel Placement and Serial 
Changes in MRI of Reconstructed Ligament in Double Bundle ACLR 5 
Years Postoperatively

Hideaki Fukuda

13:05-13:10
OP-032 Serial Ultrasonographic Analysis of Semitendinosus Tendon 
Regeneration after ACL Reconstruction

Dong Won Lee

13:10-13:15
OP-033 Serial Evaluation of the Graft Maturity after ACL Reconstruction 
Using Autologous Quadriceps Tendon by Contrast Enhanced Magnetic 
Resonance Imaging

Do-Yoon Lee

13:15-13:20 Discussion

13:20-13:25
OP-034 Peroneus Longus Tendon : The Promising Graft for Anterior 
Cruciate Ligament Reconstruction Surgery

Dadang Rona Sasetyo

13:25-13:30
OP-035 Outcomes of Simultaneous High Tibial Osteotomy and Anterior 
Cruciate Ligament Reconstruction in Anterior Cruciate Ligament 
Deficiency with Medial Unicompartmental Osteoarthritis

Youngjoo Shin

13:30-13:40 Discussion

Symposium 5 - ACL Chairman: Jin Goo Kim, John bartlett

Time Topic Speaker

13:40-13:52 Macroscopic and Histologic ACL Anatomy Rainer Siebold

13:52-14:04 Femoral Tunnel Placement and Graft Choice in ACL Reconstruction Andy Williams

14:04-14:15 Discussion

14:15-14:27 Quadriceps Tendon for Anterior Cruciate Ligament Reconstruction Andri Lubis

14:27-14:39
Modified Transtibial Single Bundle ACL Reconstruction. Advantages vs 
Disadvantages

Chong-Hyuk Choi

14:39-14:50 Discussion
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14:50-15:10 Coffee Break

Special Lecture - ACL Chairman: Myung Chul Lee

Time Topic Speaker

15:10-15:30 Healing of an ACL: An Additional Choice to Reconstruction Savio Woo

15:30-15:50
Clinical Outcome of Single vs Double vs Remnant-Preserving ACL 
Reconstructions

Mitsuo Ochi

15:50-16:00 Discussion

Symposium 6 - ACL/Revision ACL Chairman: Chih-Hwa Chen

Time Topic Speaker

16:00-16:12
A Prospective Cohort Study of Anterior Cruciate Ligament Reconstruction 
Using LARSTM and The 4-STG Graft: A Mean of 10 Years Outcome

Shiyi Chen

16:12-16:24 Management of Pediatric ACL Injuries: the European Approach Romain Seil

16:24-16:36 ACL Revision Reconstruction: Causes of Failure and Clinical Outcomes Ao Yingfang

16:36-16:48 One-stage Revision ACL Reconstruction Konsei Shino

16:48-17:00 Anterior Cruciat Ligament Reconstruction: the Middle East Experience Masoud AL Riyami

17:00-17:20 Discussion
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Symposium 7 - Instability: Focus on Bone Loss Chairman: Seung-Ho Kim, Roman Seil

Time Topic Speaker

08:00-08:12 Bone Defect and Shoulder Instability Eiji Itoi

08:12-08:24 Evaluation of Bone Defect in Shoulder Instability Patrick S.H. Yung

08:24-08:36 Management for Glenoid Bone Defect in Shoulder Instability Hiroyuki Sugaya

08:36-08:48 Management of Humeral Defect in Shoulder Instability Kwang Won Lee

08:48-09:10 Discussion

09:10-09:50 Opening Ceremony (Auditorium B)

Free Paper 5 - Shoulder Chairman: Sang-Hun Ko, Jinyoung Jeong, Sae Hoon Kim

Time Topic Speaker

09:50-09:55
OP-037 Dual Electrospun Nano-Scaffold for the Repair of Chronic Massive 
Irreparable Rotator Cuff Tear in a Rabbit Model

Yaying Sun

09:55-10:00
OP-038 Effect of Beta-FGF-Loaded Ca5(Po4)2Sio4 Bioceramic on 
Tendon-To-Bone Healing after Repair of Chronic Rotator Cuff Tear

Song Zhao

10:00-10:05
OP-039 Cartilage Oligomeric Matrix Protein Enhances Tendiogenesis by 
Binding to TGF-beta

Heng'an Ge

10:05-10:10 OP-040 Time-Dependent Cytokines Release in Specific PRP Preparation Chih-Hao Chiu

10:10-10:15
OP-041 High Recurrence Rate after Isolated Arthroscopic Bankart Repair 
with a 9 to 12-Year Follow-Up

Yohei Ono

10:15-10:20
OP-042 Does a Trough on the Anterior Glenoid Rim Make Difference in 
Arthroscopic Bankart Repair Using Suture Anchors? Mid-Term Follow-Up 
Study

Sung Woo Hong

10:20-10:25 Discussion

10:25-10:30
OP-043 Arthroscopic Treatment for Shoulder Dislocation Associated with 
Surgery-Free Scapular Fractures

Hui Kang

10:30-10:35
OP-044 Radiographically Visible Anchor-Holes May Relate to Poor Clinical 
Outcomes: Arthroscopic Repair of Isolated Type II Slap Lesions with 
11-Year Follow-Up 

Yohei Ono

10:35-10:40
OP-045 Cadaveric Study on the Safe Placement of Portals for Snapping 
Scapula Arthroscopy in Filipino Males

Jose Mari Gerald O. 
Arpilleda

10:40-10:45
OP-046 Assessment of Posterior Shoulder Muscle Stiffness Related to 
Posterior Shoulder Tightness in College Baseball Players Using Shear 
Wave Elastography

Yutaka Mifune

Friday, April 28 (Auditorium C)
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10:45-10:50
OP-047 A Few Cases of Arthroscopic Reconstruction with Using the Fibre 
Tape and the Dog Bone Button for Distal Clavicle Fracture

Kei Fujiwara

10:50-10:55
OP-048 Short-Term Outcomes of Arthroscopic Tightrope® Fixation Are 
Better Than Hook Plate Fixation in Acute Unstable Acromioclavicular Joint 
Dislocations

Hamid Rahmatullah Bin 
Abd Razak

10:55-11:00 Discussion

Symposium 8 - Sports Injury: Throwing Shoulder Chairman: Sang-Jin Cheon, Seung-Jun Lee

Time Topic Speaker

11:00-11:15 Throwing Athletes: What is Different and What Should be Considered Young-Kyu Kim

11:15-11:30 Mechanics of Throwing Shoulder and Treatment Options Hiroyuki Sugaya

11:30-11:45 Management of Throwing Shoulder Injury Jin-Young Park

11:45-12:00 Discussion

AOSSM Travelling Fellow Chairman: Kyoung Ho Yoon

Time Topic Speaker

12:00-12:15
Evaluation of Rotator Cuff Anchor Biomechanics in the Humeral Greater 
Tuberosity with and without Decortication

Aman Dhawan

12:15-12:30
Structural and Biomechanical Properties of the Anterolateral Complex of 
the Knee

Alan Getgood

12:30-12:45 4DCT Imaging and Patterns in Patellar Maltracking Miho Jean Tanaka

12:45-13:00 Discussion

Plenary Session 2 - Foot and Ankle Arthroscopy Chairman: Hong-Geun Jung, Xu Xiangyang

Time Topic Speaker

13:00-13:25 Endoscopy in Foot and Ankle Surgery. How Far We Can Go? Derek TH Lui

13:25-13:35 Discussion

13:35-14:00 The Etiologies and What Are Differences Between Knee Ankle Cartilages? Yasuhito Tanaka

14:00-14:10 Discussion

Free Paper 6 - OLT / Ankle Ligament Chairman: Jin-Soo Suh, Derek TH Lui

Time Topic Speaker

14:10-14:15
OP-049 Ex Vivo Biomechanical Analysis of Barbed Suture Tenorrhaphy in 
a Porcine Model

Jeremiah V. Tio Cuison

14:15-14:20
OP-050 Comparative Effectiveness of Platelet-Rich Plasma and 
Corticosteroids Injections for Treatment of Plantar Fasciitis: A 
Meta-Analysis

Shaohua Liu
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14:20-14:25
OP-051 Non-Operative Treatment for Symptomatic Osteochondral Lesion 
of the Talus

Sang Gyo Seo

14:25-14:30
OP-052 The Role of the Arthroscopic Anterior Talofibular Ligament Repair 
in Promoting the Self-Repair of the Osteochondral Lesions of the Talus

Jingbiao Huang

14:30-14:35
OP-054 CT Arthrography Visualizes Joint Regeneration after Microfracture 
of OLT

Hong-Geun Jung

14:35-14:40
OP-055 Treatment of Chronic Lateral Unstable Ankles with or Without 
Talus Osteochondral Defect

Hong Li

14:40-14:45 Discussion

14:45-14:50
OP-056 Comparison of the Allograft and Autograft Maturity after 
Anatomical Lateral Ankle Ligament Reconstruction Using MRI Ute-T2* 
Evaluation

Ma Kui

14:50-14:55
OP-057 Clinical Results and Our Devises of Arthroscopic Broström 
Procedure with Suture Anchors for Lateral Ankle Instability

Noriyuki Kanzaki

14:55-15:00
OP-058 Arthroscopic Double-Bundle Reconstruction Technique in the 
Treatments for Chronic Injuries of Anterior Talofibular Ligament

Chen Gang

15:00-15:05
OP-059 Clinical Implication of Os Subfibulare: Analysis of Pediatric Ankle 
Injury in a Primary Care Unit

Dong Yeon Lee

15:05-15:10
OP-060 Treatment for Osteochondral Lesions of the Talus with Mosaic 
Osteochondral Autologous Transplantation by Medial Malleolus 
Osteotomy Approach

Ze Zhuang

15:10-15:15
OP-061 The Effect of Sodium Hyaluronate in Repair of Achilles Tendon 
Defect with Polyethylene Terephthalate Artificial Ligament

Shengkun Li

15:15-15:20 Discussion

15:20-16:00 Coffee Break

Symposium 9 - Ankle Ligament Injury Chairman: Ho Seong Lee, Yasuhito Tanaka

Time Topic Speaker

16:00-16:15
Treatment for Chronic Ankle Instability-Ankle Arthroscopy and Minimal 
Invasive Approach for Lateral Ligament Reconstruction

Xu Xiangyang

16:15-16:30 Lateral Ankle Ligament Reconstruction Using Free Allograft Tendon Hong-Geun Jung

16:30-16:45 Multiple Ligament Injuries in Ankle Mohammad Razi

16:45-17:00 Inserational Achilles Tendinopathy: Where Do We Stand Now? Ying-hui Hua

17:00-17:20 Discussion
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Symposium 10 - HTO/DFO Chairman: Churl Hong Chun

Time Topic Speaker

08:00-08:12
High Tibial Osteotomy for Varus Gonarthrosis of the Knee. 20 Years 
Experience

Kandiah Raveendran

08:12-08:24 HTO for Cruciate Instability Mark Clatworthy

08:24-08:36 High Tibial Osteotomy: Individualized Planning Chong Bum Chang

08:36-08:48 Distal Femoral Osteotomy "When & How" Seung Beom Han

08:48-09:00
Rotational Distal Femur Osteotomy in Management of Recurrent Patellar 
Dislocation with Maltracking

Hua Feng

09:00-09:20 Discussion

09:20-09:40 Coffee Break

Free Paper 7 - Knee (HTO/DFO) Chairman: Jai Gon Seo, Tomoyuki Saito

Time Topic Speaker

09:40-09:45
OP-063 Patient Subjective Satisfaction Following Medial Opening-Wedge 
High Tibial Osteotomy

Ki-Mo Jang

09:45-09:50
OP-064 Comparison of Open Wedge High Tibial Osteotomy Versus 
Unicompartmental Knee Arthroplasty for Medial Compartment Arthrosis 
with Kissing Lesion

Seung Min Ryu

09:50-09:55
OP-065 Medial Open-Wedge High Tibial Osteotomy May Adversely 
Affect the Patellofemoral Joint

Hwan-jin Kim

09:55-10:00 Discussion

10:00-10:05
OP-066 Clinical Outcome of a Novel Fixation System for Medial Open 
Wedge High Tibial Osteotomy: Comparison with a Conventional Plate

Eiji Kondo

10:05-10:10
OP-067 Balanced Stability between Fixation Area and Lateral Hinge in 
Open-Wedge High Tibial Osteotomy

Yong Seuk Lee

10:10-10:15
OP-068 Comparative Analysis of Change in Rotational Alignment after 
Double Level Osteotomy and Opening Wedge High Tibial Osteotomy

Shunichiro Kambara

10:15-10:20 Discussion

Symposium 11 - TKA (Kinematics and Alignment) Chairman: Jai Gon Seo, Hideo Matsumoto

Time Topic Speaker

10:20-10:32 Strategy to Achieve Normal Knee Kinematics in TKA Tokifumi Majima

10:32-10:44 Kinematically Aligned TKA -Advantages- Ye Yeon Won

Saturday, April 29 (Auditorium A)
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10:44-10:56 Concerns about Kinematic Alignment Yong In

10:56-11:08 Neutral Mechanical Alignment : "Still Golden Standard in Current TKA" Seung Baik Kang

11:08-11:30 Discussion

Plenary Session 3 - TKA Chairman: Jung-man Kim

Time Topic Speaker

11:30-11:50 TKA Alignment, Patient Outcome and Prospect Dae Kyung Bae

11:50-11:55 Discussion

11:55-12:15 Kinematic Alignment for Severe Knee Deformity (Computer Simulation) Shuichi Matsuda

12:15-12:20 Discussion

Luncheon Symposium 3 - JW-PHARMA Chairman: Chul-Won Ha

Time Topic Speaker

12:20-13:20 Management of Perioperative Anemia and Role of Intravenous Iron Sahnghoon Lee

Free Paper 8 - Knee (TKA/Revision TKA) Chairman: Seung-Suk Seo, Thanainit Chotanaphyti

Time Topic Speaker

13:20-13:25
OP-069 Utility of Narrow Femoral Component of the Attune Knee System 
in Japanese Patients

Hiroshi Takagi

13:25-13:30
OP-070 Bone-Femoral Component Interface Gap Formation in 
Cementless Total Knee Arthroplasty

Shinichi Kuriyama

13:30-13:35
OP-071 Association between Subcutaneous Deep Temperature Around 
Knee Joint and Knee Motion Recovery after Total Knee Arthroplasty

Tadashi Yasuda

13:35-13:40
OP-072 Relationship between Posterior Tibial Slope and Anterior Tibial 
Translation in Bicruciate and Cruciate Retaining TKA

Mitsuhiro Nakamura

13:40-13:45 OP-073 Anterior Knee Pain after Total Knee Arthroplasty Young-Jin Choi

13:45-13:50 Discussion

13:50-13:55
OP-074 Does Final Component Alignment Coincide with Alignment of the 
Bone Resection Surfaces in Cemented Total Knee Arthroplasty?

Mu-Won Kim

13:55-14:00
OP-075 Clinical Outcome of Navigation-Assisted Knee Arthroplasty (TKA) 
Compared to in the Same Patients

Jang-Won Park

14:00-14:05
OP-076 Revision for Aseptic Femoral Debonding of Total Knee 
Arthroplasty- A Case Report

Jun Oike

14:05-14:10
OP-077 Neglected Patellar Tendon Rupture after Revision Total Knee 
Arthroplasty

Cheng-Yo Yen
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14:10-14:15
OP-078 Pressurizing Cementation Can Prevent Early Femoral Loosening in 
High Flexion TKA

Jae-Young Park

14:15-14:20 Discussion

Symposium 12 - TKA Chairman: Young-Hoo Kim, Churl Hong Chun

Time Topic Speaker

14:20-14:32 Effect of Elevated Joint Line Following Medial UKA on Clinical Outcomes Aree Tanavalee

14:32-14:44 Quantitative Assessment of Functional Recovery after TKA Hirotsugu Muratsu

14:44-14:56 The Management of Bone Defect during Primary Total Knee Arthroplasty Churl Hong Chun

14:56-15:08 Total Knee Replacement in Rheumatoid Arthritis Patients Andri Lubis

15:08-15:20 Total Knee Replacement in Patients with Haemophilic Arthropathy Kang-Il Kim

15:20-15:40 Discussion

15:40-16:00 Coffee Break

Symposium 13 - Revision TKA Chairman: Woo Shin Cho, David Anthony Parker

Time Topic Speaker

16:00-16:15 Failure Definition in TKA Rene Verdonk

16:15-16:30 Mid-term Outcomes of Revision TKA Using Dangle Cemented Stem Aree Tanavalee

16:30-16:45 Ligament Balancing and Implant Selection in Revision TKA Hee-Soo Kyung

16:45-17:00 Revision TKA Step by Step Eun Kyoo Song

17:00-17:15
Treatment of Peri-prosthetic Fracture of TKR with Stemmed Revision Knee 
Prosthesis

Chyun-Yu Yang

17:15-17:30 Discussion

17:30-17:50 Closing Ceremony (Auditorium B)



34 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

Free Paper 9 - Knee (Meniscus/Cartilage) Chairman: Young Kyun Woo, Kyoung Ho Yoon

Time Topic Speaker

08:00-08:05
OP-079 Clinical Function Outcomes of Meniscus Tear Repaired with Fibrin 
Clot Using All-Inside Technique

Shin Miyatake

08:05-08:10
OP-080 Relationship between Preoperative Extrusion of Medial Meniscus 
and Surgical Outcomes after Partial Meniscectomy

Min Jung

08:10-08:15
OP-081 Pullout Fixation of Medial Meniscus Posterior Root Tears: 
Correlation between Meniscus Extrusion and Mid-Term Clinical Results

Kyu Sung Chung

08:15-08:20
OP-082 Comparison of the Bone Plug and Bone Bridge Technique for 
Lateral Meniscus Allograft Transplantation

Liangquan Peng

08:20-08:25 Discussion

08:25-08:30
OP-083 A New Arthroscopic Sign of Cartilage Injuries Indicating 
Concomitant Occult Medial Meniscal Peripheral Tears of Posterior Horn

Zhang Xintao

08:30-08:35
OP-084 Predictive Factors for Bilateral Discoid Lateral Meniscus in 
Patients with Symptomatic Discoid Lateral Meniscus

Sang Hak Lee

08:35-08:40
OP-085 Survival Analysis after Pullout Refixation for Medial Meniscus 
Root Tear : Minimum 5-Year of Follow-Up

Kyu sung Chung

08:40-08:45
OP-086 Outcome of Osteochondral Fractures of Adolescent Patients’ 
Knees Repaired Totally Arthroscopically with Bioabsorbable Fixation 
Screws

Ren Shiyou

08:45-08:50 Discussion

Free Paper 10 - Knee (ACL/ALL) Chairman: Kee Byoung Lee, Masahiro Kurosaka

Time Topic Speaker

08:50-08:55
OP-087 Current Isometric-Like ACL Reconstruction Concept: 
A Quantitative Clinical Imaging Study

Fang Wan

08:55-09:00
OP-088 The Relationship between MRI-Based Tendon Bone Healing and 
Clinical Functional Scores after Anterior Cruciate Ligament Reconstruction 
with Hamstring Tendon Autograft

Hongyun Li

09:00-09:05
OP-089 Comparation of Anterior Cruciate Ligament Reconstruction with 
the Over-The-Top Technique and “Center-To-Center” Technique: The 
Clinical Results and Tunnel Positions

Hui Zhang

09:05-09:10
OP-090 Functional Outcome and Proprioception after ACL Reconstruction 
Using the Pes-Sparing Technique

Kristine Italia

09:10-09:15 Discussion

Saturday, April 29 (Auditorium B)



35Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

09:15-09:20
OP-091 Revision Anterior Cruciate Ligament Reconstruction in Younger 
Patients: High Rates of Return to Sport Are Associated with Third ACL 
Injuries

Julian A Feller

09:20-09:25
OP-092 Proximal Tibial Bony and Meniscal Slopes Are Higher in ACL 
Injured Subjects Than Controls. A Comparative MRI Study

Timothy Lording

09:25-09:30
OP-093 An Anatomical and Mri Assessment of the of Anterolateral 
Ligament

Ming Li

09:30-09:35
OP-094 Restoration of Rotational Knee Laxity for Anterior Cruciate 
Ligament Deficiency: Anterolateral Ligament Reconstruction Versus 
Anterolateral Tenodesis

Xin Liu

09:35-09:40 Discussion

Plenary Session 4 - Meniscus Chairman: Sang Cheol Seong

Time Topic Speaker

09:40-10:00 Treatment of Meniscus Tears during ACL Reconstruction Jin Hwan Ahn

10:00-10:05 Discussion

10:05-10:25 Meniscal Replacement: State of the Art Rene Verdonk

10:25-10:30 Discussion

Free Paper 11 - Knee (PCL/PLRI) Chairman: Chong Bum Chang, Shiyi Chen

Time Topic Speaker

10:30-10:35
OP-095 A Modified Arthroscopic Technique for Fixing Acute Tibial 
Avulsion Fracture of the Posterior Cruciate Ligament

Chen Yu-xian

10:35-10:40
OP-096 All-Inside Arthroscopic Treatment of Posterior Cruciate Ligament 
Tibial Avulsion Fractures with Tightrope

Lei Mingming

10:40-10:45
OP-097 Posterior Cruciate Ligament Reconstruction with Maximum 
Remnant Preservation Through High Antero-Medial Portal Combined 
with Postero-Medial Portal

Haifeng Gu

10:45-10:50 Discussion

10:50-10:55 OP-098 Return to Sports after Posterior Cruciate Ligament Reconstruction Jeong Ku Ha

10:55-11:00
OP-099 Comparison of Function and Stability between Conservative 
Treatment and Reconstruction for Isolated Posterior Cruciate Ligament 
Injury

Jongkeun Seon

11:00-11:05
OP-100 Comparison of Tibial Tunnel Techniques in Posterior Cruciate 
Ligament Reconstruction: C-Arm Versus Anatomic Fovea Landmark

Yong Seuk Lee

11:05-11:10 Discussion
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Symposium 14 - Cartilage/Cell Therapy Chairman: Sung-Do Cho, Andri Lubis

Time Topic Speaker

11:10-11:22
One-Step Cartilage Repair Combining Matrix-Based Scaffold and 
Microfracture 

Ao Yingfang

11:22-11:34
Second-Look Arthroscopy after All-Arthroscopic Autologous Chondrocyte 
Implantation Using Spheroides at the Knee Joint  

Rainer Siebold

11:34-11:46
Cartilage Restoration in Osteoarthritis by Umbilical Cord Blood Derived 
MSCs-Hydrogel Composite

Chul-Won Ha

11:46-12:10 Discussion

Luncheon Symposium 4 - Dong-A ST Chairman: Chong-Hyuk Choi

Time Topic Speaker

12:20-13:20
The Future of NSAIDs anticipated by the results of Phase III Clinical Trial 
of Polmacoxib

Jin Goo Kim

Plenary Session 5 - ACL Chairman: Nam Yong Choi

Time Topic Speaker

13:20-13:40
Anterolateral Procedures in ACL Surgery-Biomechanical Refinement of 
Techniques

Andy Williams

13:40-13:50 Discussion

13:50-14:10 My Concerns about Risk Factors of ACL Reconstruction Sung-Jae Kim

14:10-14:20 Discussion

Symposium 15 - ACL/ALL Chairman: Chong-Hyuk Choi, Rainer Siebold

Time Topic Speaker

14:20-14:32 ACL What Doing and How Doing An Extraarticular Plasty David Dejour

14:32-14:44 When and How to Address the Lateral Side During ACL Surgery John Bartlett

14:44-14:56 Electromagnetic Tracking of the Pivot-shift Ryosuke Kuroda

14:56-15:08 Anterolateral Ligament Reconstruction Andre Pontoh

15:08-15:20 ACL and ALL Reconstruction Jin Goo Kim

15:20-15:40 Discussion

15:40-16:00 Coffee Break

Symposium 16 - PCL/PLRI Chairman: Myung Ku Kim, Kandiah Raveendran

Time Topic Speaker

15:50-16:02 PCL Injury with the Gait Analysis Masataka Deie
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16:02-16:14 Failure and Revision of PCL Surgery Chih-Hwa Chen

16:14-16:26
How to Get Better Results of the PCL Reconstruction? Remnant PCL Will 
be Work in PCL Reconstruction. PCL Reconstruction Should be Different 
Method Depend on Remnant PCL Status.

Young Bok Jung

16:26-16:38 Arthroscopic Posteromedial Corner Reconstruction Mohammad Razi

16:38-16:50
Arthroscopic Suture Fixation for Avulsion Fracture of the Tibial 
Attachment of the Posterior Cruciate Ligament: 6- to 8-Year Follow-up 
Results

Yi-Sheng Chan

16:50-17:10 Discussion

17:30-17:50 Closing Ceremony (Auditorium B)
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Plenary Session 6 - Shoulder Chairman: Kwang Jin Rhee, Joo Han Oh

Time Topic Speaker

08:20-08:50 Anterior Shoulder Instability: What's Going on Now? Yong-Girl Rhee

08:50-09:00 Discussion

09:00-09:30 Biomechanics of Rotator Cuff Tears Eiji Itoi

09:30-09:40 Discussion

Free Paper 12 - Shoulder Chairman: Tae-Soo Park, Doo-Sup Kim

Time Topic Speaker

09:40-09:45
OP-103 Serial Changes in 3-Dimensional Supraspinatus Muscle Volume 
Following Rotator Cuff Repair

Seok Won Chung

09:45-09:50
OP-104 Critical Shoulder Angle and Acromial Index Do Not Influence 
Mid-Term Functional Outcomes after Arthroscopic Rotator Cuff Repair

Merrill Lee

09:50-09:55
OP-106 Repairing Result of Traumatic Subscapularis Injury and Humeral 
Lesser Tuberosity Avulsion in Elderly Patients with Arthroscopic Single 
Row Suture Method

Zhibin Shi

09:55-10:00 Discussion

10:00-10:05
OP-107 Clinical Results of Rotator Cuff Repair in Patient of Glenohumeral 
Osteoarthritis

Jong Pil Yoon

10:05-10:10
OP-108 The Characteristics of Associated Lesions with Rotator Cuff Tears 
in Patients Over 70 Years Old

Atsushi Okubo

10:10-10:15
OP-109 A Comparison of Clinical Outcomes after Arthroscopic Rotator 
Cuff Repair Using Single-Row, Double-Row and Suture Bridge Technique

Huanghe Song

10:15-10:20 Discussion

10:20-10:25
OP-110 Clinical and Structural Outcomes of Arthroscopic Single－Row 
Versus Double－Row Fixation for Treating Rotator Cuff Tear: A Systematic 
Review and Meta－Analysis

Ren Shiyou

10:25-10:30
OP-111 An Effective Technique of Arthroscopic Subscapularis Repair in 
the Asian Population with 2 Year Outcomes

Goh Keng Meng Jeremy

10:30-10:35
OP-112 Clinical Outcomes and Cost-Effectiveness of Sodium Hyaluronate 
Treatment and Arthroscopic Repair of Degenerative Rotator Cuff Tears: A 
Randomized Controlled Trial

Ren Shiyou

10:35-10:40 Discussion

Saturday, April 29 (Auditorium C)
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Symposium 17 - Dealing with The Special Situations Chairman: Yon-Sik Yoo, Chris Jo

Time Topic Speaker

11:00-11:15 Proximal Suprascapular Nerve Release in SSN Dysfunction : Does It Work? Yon-Sik Yoo

11:15-11:30 Management of Biceps Pathologies Chang-Hyuk Choi

11:30-11:45 Arthroscopic Management of Labral Tear: Challenging Cases Seung-Ho Kim

11:45-12:00 Discussion

12:00-12:20 Coffee Break

Luncheon Symposium 5 - Smith-Nephew Chairman: Julian Feller

Time Topic Speaker

12:20-13:20 “Save the Meniscus” - The Latest Meniscal Preservation Techniques
Rene Verdonk, 
Masataka Deie

Free Paper 13 - Shoulder Chairman: Seok-ki Tae, Jong-Hun Ji, Nam-Su Cho

Time Topic Speaker

13:20-13:25
OP-115 Biological Healing with Muscle Advancement and Absorbable 
Artificial Biomaterial Augmentation for Massive Rotator Cuff Tears

Shin Yokoya

13:25-13:30
OP-116 Bridging Graft in Irreparable Massive Rotator Cuff Tear - Long 
Head of Biceps Tendon Graft Vs. Allogenic Dermal Patch Graft

Sung-Min Rhee

13:30-13:35
OP-117 Postoperatively New-Onset Pseudoparalysis - Retrospective 
Analysis of 652 Consecutive Arthroscopic Repairs for Large-To-Massive 
Rotator Cuff Tear -

Hyeon Jang Jeong

13:35-13:40
OP-120 Effectiveness of Non-Surgical Versus Surgical Treatment for 
Frozen Shoulder

MTY Ong

13:40-13:45
OP-121 Effect Analysis of Manipulative Release Under Anesthesia 
Combined with Limited Arthroscopical Release in Treating Frozen 
Shoulder

Dong yu

13:45-13:50 Discussion

13:50-13:55
OP-122 Arthroscopic Surgery for Refractory Rotator Cuff Calcific 
Tendinitis of the Shoulder

Kazumasa Abe

13:55-14:00
OP-123 A Three Dimensional Computed Tomography Modeling for 
Kinematic Analysis of Double Strands Lateral Ulnar Collateral Ligament 
Reconstruction

Erica Kholinne

14:00-14:05
OP-124 Valgus Extension Overload Syndrome in Adolescent Baseball 
Players: Clinical Characteristics and Surgical Outcomes

Kyung-Ho Hong
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14:05-14:10
OP-125 Technique and Result of Extra-Articularly Endoscopic Treatment 
with Refractory Tennis Elbow

YuPing Yang

14:10-14:15
OP-126 One Stage Surgery for Ipsilateral Shoulder and Elbow 
Arthroplasty

Mohamed Zubair M. 
Al-Fayyadh

14:15-14:20 Discussion

14:20-14:50 Coffee Break

Symposium 18 - Rotator Cuff Tear in Difficult Situation: Capture an Impregnable Fortress
Chairman: Jin-Young Park, Patrick S.H. Yung

Time Topic Speaker

14:50-15:02
Clinical and Radiologic Outcomes of Arthroscopic “Hybrid” Repair of 
Large to Massive Rotator Cuff Tears

Jae Chul Yoo

15:02-15:14
The Boot-Lace Margin Convergence Technique for Large-Massive Cuff 
Tears: Early Outcomes 

Denny TT Lie

15:14-15:25 Discussion

15:25-16:20 Coffee Break

Symposium 19 - Basic Science Chairman: Kwang Won Lee, Woong Kyo Jeong

Time Topic Speaker

16:20-16:35
Intriguing Tendinopathies- Challenges in Basic Research and Translation 
to Clinical Applications 

K M Chan

16:35-16:50 Way to Enhance Tendon Healing Sang-Jin Shin

16:50-17:05 Biomechanical Researches in Rotator Cuff Tear Joo Han Oh

17:05-17:30 Discussion

17:30-17:50 Closing Ceremony (Auditorium B)
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Surgical Strategy for Failed ACL Surgery

Chih-Hwa Chen
Department of Orthopaedic Surgery, Taipei Medical University 

Hospital, Taiwan

Failed ACL Surgery includes the associated clinical symptoms 
and signs that occurred after ACL surgery. A classification 
was postulated for clinical assessments and subsequent 
treatments. Failure of primary ACL surgery was analyzed to 
determine the classification according to the clinical pre-
sentations and anatomical insufficiencies that contributing to 
surgical failure. 143 failed primary ACL surgeries cases from 
clinics and refer regarded as failure after surgery were in-
cluded for analysis. These cases were classified into 6 types 
of failures according to the clinical presentation: Type 1 is 
complete tear of graft; Type 2 is partial tear of graft; Type 3 is 
loose graft; Type 4 is combined associated instability; Type 5 
is mal-alignment or osteoarthritis; Type 6 is incomplete ROM. 
The average time from index surgery to confirmation of fail-
ure was 4.2 years (median, 2.3 years; range, 8 months to 10 
years). The analysis of failed ACL surgery: Type 1 (complete 
tear): 24 (17%); Type 2 (partial tear): 35 (24%); Type 3 (loose): 
46 (32%); Type 4 (associated instability): 15 (11%); Type 5 
(OA): 12 (9%); Type 6 (ROM): 11 (7%). The common etiologies 
of failure were: improper tunnel position; reinjury; inadequate 
graft selection; inadequate graft fixation. Failure ACL surgery 
syndrome may be resulted from improper surgical techni-
ques, re-injuries, originally unrecognized associated lesions, 
or inevitable degenerative process. A classification for failed 
ACL Surgery was presented for better evaluation of failure 
etiologies and determination for subsequent treatments. 
Surgical treatments for these failed cases included ACL re-
vision surgery, reconstruction for associated insufficiency, 
combined high tibial osteotomy, and salvage arthroscopic 
treatment depending on the etiologies of failure.

Sports Medicine: My Way to Successful

Shiyi Chen
Huashan Hospital, Fudan University, Shanghai 200040, China

I started my orthopedic surgeon carrier in the 2nd hospital af-
filiated to Zhejiang University, Hangzhou from 1982 and 
trained as a master of sports medicine fellowship in Shanghai 
Medical University and Beijing Medical university from 
1986-1989 and got my Ph.D. degree in Fudan University, 
Shanghai in 1998. I experienced three years oversea training 
in sports injury arthroscopic surgery in Linkoping, Sweden, in 
1996-1997, UNSW in Sydney, Australia, in 2002-2003, UPMC in 
Pittsburg, in 2000, HSS in New York, in 2007, MGH in Boston, 
in 2008, Steven Burkhart in San Antonia, Texas, USA, in 2009. 

I put my main research interesting in patellofemoral joint, ACL 
reconstruction in isometric and anatomical style, rotator cuff 
repair and Synthesis ligament development. There are more 
than 420 surgeons from Asian and China get trained under 
my institute and over ten thousands cases in knee, shoulder, 
ankle sports injury accumulated, over 260 papers and 20 
books chapter published, 28 research projects undertaken. 

I was awarded the 9th Wu-Jieping Medical Research & 
Paul-Jassen Pharmaceutical Research Award (2007, China), the 
Science & Technology Progress Award of Shanghai and a 
China Leadership Award in Endoscopy, the highest honor in 
Chinese Doctor Association. I have been ranked as a top 100 
Doctors plan, Pujiang Talent Plan, a top 10 Orthopedic sports 
surgeon in China, and served as editorial board of AJSM. 

As president of APKASS, CSSM and CMO for Chinese 
Olympic Delegation in London，it is my honor in my sports 
medicine careers. I found and lead the medical rescure sys-
tem of Chinese F1 GP car racing since 2004 and has been 
recognized as a father of the medical resure of Chinese Car 
and Motor Sports Federation. 

One of my most interesting research in my carrier is on syn-
thetic ligament using and researching. I am the first surgeon 
to use LARS ligament to reconstruct PCL in mainland of 
China and has accumulated more than thousand case with 13 
years successful outcome with less 3.6 % failure rate. I 
formed and leading a Chinese artificial ligament study group 
(CLSG) to start national multicenter investigation and new 
synthetic ligament research. We also developed a surgical 
modification in Isometric-like ACL reconstruction. I love my 
sports medicine carrier and focused my further target on ear-
ly return to sports.
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Plenary Session 1 - High Tibial Osteotomy

11:10-12:00 Friday, April 28ㆍAuditorium A

Combined High Tibial Osteotomy for 
Osteoarthritis of the Knee with Severe 
Varus Deformity

Tomoyuki Saito, Ken Kumagai, Yasushi Akamatsu
Department of Orthopaedic Surgery, Yokohama City University 

Hospital

Background
When selecting conventional closed wedge high tibial os-
teotomy (HTO) for cases with severe varus deformity, a large 
bony wedge is removed, which may cause a loss of bone 
stock at the upper part of tibia as well as a shortening of limb 
length. To prevent these matters, medial opening and lateral 
closing wedge HTO (combined osteotomy) was employed for 
the medial compartmental osteoarthritic knees with severe 
varus deformity by using dual plating system. The purpose of 
this study was to introduce a new technique of the combined 
osteotomy and show the postoperative clinicl results.

Materials and Method
In operation, following the exposure of the proximal tibia, the 
newly developed device was installed with small Kirshner 
wires (K-wire) along the upper osteotomy line which was set 
at 3 cm below the articular surface. Then, the adjustment to 
the correction angle was made using an attached gonio-
meter. After that, four 3-millimeter K-wires were inserted 
along the osteotomy lines and the osteotomy planes were 
determined. Finally the osteotomy was carried out under the 
K-wire guide using small bone saw and chisels. Our aim was 
to produce a mechanical axis from the center of the femoral 
head to the center of the ankle which passed through a point 
on the tibial articular surface at approximately 65% of its 
width from the medial margin (170° of femorotibial angle). 
Then the proximal and the distal fragment were fixed with 
L-shaped plate at the lateral side and Tomofix plate at the 
medial.

We have performed a hemi-open wedge HTO using a new 
plate system in 73 knees of 55 patients with medial compart-
mental OA. The subjects consisted of 34 female and 21 male, 
with a mean age of 65 years. According to the modified 
Aholbaeck’s radiographic classification, 2 knees were classi-
fied as grade 1, 8 knees as grade 2, 37 as grade 3, 24 as 
grade 4 and 2 as grade 5. The mean postoperative follow-up 
period was 29 months.

Results
Preoperative standing FTA was 188 degrees and was cor-
rected to 169 degrees. The corrected knee alignment was 
maintained during the follow-up duration. The postoperative 
clinical results were evaluated using the Japanese Orthopaedic 
Association (JOA) score for osteoarthritic knees. This system 
consists of 4 items such as walking ability, stair–climbing, 
ROM and swelling. 100 points are allotted to normal knees 
and 0 to severe disabled ones. Overall preoperative JOA 
score was 66 points, which increased to 87 after surgery. 
Postoperative JOA score of the Knee classified as less than 
Grade 3 were significantly better than those of Grade 4 or 5.

Conclusion
In combined HTO, we are able to correct the deformity by re-
moving smaller wedges, which may preserve bone stock and 
maintain limb length. The disadvantages are the loss of the 
medial cortical support and the unstable osteotomized site 
because of smaller contact area. By using Tomofix plate as 
the medial accessory one may overcome these disadvan-
tages.

Lateral Closing vs. Medial Opening 
Wedge HTO for Medial Compartment 
OA of Knee

Myung Chul Lee
Department of Orthopedic Surgery, Seoul National University 

Hospital, Seoul, Korea

High tibial osteotomy (HTO) is a well-established procedure 
for unicompartmental OA of the knee. The rationale is to cor-
rect the angular deformity of the knee and the load transfer 
across the arthritic medial compartment.

There are two basic techniques ofHTO, one is lateral closing 
wedge HTO, another is medial opening wedge HTO. In CW 
HTO, bone of wedge shape is removed from the proximal ti-
bia, For mobilization, we usually need dissociation of prox-
imal T-F joint or fibular shaft osteotomy. After closing the os-
teotomy site, it can be fixed with various kind of fixators. For 
OW HTO, after we make an osteotomy from the medial side 
of the proximal tibia, we spread the osteotomy as we want 
and fix it with internal fixators. The gap osteotomy site needs 
to be filled with bone or bone substitute.

Comparing the two technique from the point of views such 
as their effect on patello-femoral joint, the posterior tibial 
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slope, limb length, gait, stability in the coronal plane, clinical 
outcome, and favorable candidate of each HTO is needed. 

Proximal tibial shortening after CW HTO leads to tibial tuber-
osity elevation, which increases patellar height, while OW 
HTO decreases patellar height due to open tongue tibia and 
lower tibial tuberosity.

Proximal tibia rotation at T-F joint was measured by the 
change of angle between trans-epicondylar axis and the tan-
gential line to posteriortibial plateau. After CW HTO, the an-
gle change was negligible. However after OW HTO, it is de-
creased by 2 degrees after osteotomy and we can see ex-
ternal rotation of proximal tibia occurred at T-F joint.

For TT-TG, After CW HTO, TT-TG is decreased due to medial-
ization of tibial tuberosity, but after OW HTO, TT-TG was in-
creased due to lateralization of tibial tuberosity.

There are differences in rotational alignment between CW 
and OW HTO. CW HTO results in internal rotation of distal ti-
bia at osteotomy site and medialization of tibial tubercle. 
However OW HTO results in ER of proximal tibia and laterali-
zation of tibial tubercle, which may affect patellofemoral 
kinematics.

Lower limb length change and discrepancy compared to the 
contralateral limb were significant and 72% of patients were 
aware of it after unilateral OW HTO, while they were negli-
gible after unilateral CW HTO. In case of unilateral HTO, es-
pecially in the knee that needs big correction, CW HTO is 
more beneficial to minimize the discrepancy of the lower 
limb length rather than OW HTO.

After CW HTO, increased posterior slope correlated with AM 
bundle strain, which contributes to reduction in anterior 
instability. So it may be beneficial to combine ACL re-
construction with HTO. However after OW HTO, the posterior 
tibial slope has the tendency to increase. The PCL-deficient 
knee has been shown to reduce the anterior and posterior 
instability of the PCL/PLC deficient knee.

In case of stability of the coronal plane, MCL stability tended 
to increase with OW HTO. However, CW HTO did not have a 
significant effect on MCL and LCL stability.

OW HTO has become more popular than CW HTO in the last 
10 years. But it is crucial to consider the benefits and dis-
advantages of each technique. And the method of surgery 
should be chosen according to proper indication.

Plenary Session 2 - Foot and Ankle Arthroscopy

13:00-14:10 Friday, April 28ㆍAuditorium C

Endoscopy in Foot and Ankle Surgery. 
How Far We Can Go?

Derek TH Lui
North District Hospital, Hong Kong

Endoscopy of the foot and ankle can be classified into ex-
tra-articular arthroscopy, endoscopy of the potential space, 
tendoscopy and intra-lesional endoscopy. Sometimes, there 
is no real distinction between an arthroscopic and an endo-
scopic surgery. The question of “how far we can go” includes 
2 aspects: 
• Where is endoscopic surgery applicable?
• What types of procedures can be performed endoscopi-

cally? 
Both have endless lists. 

Concerning the areas that endoscopic surgery is applicable, 
endoscopy can be divided into 2 groups according to the 
characteristics of the working space. Group 1 has a relatively 
well defined working space including tendoscopy of tendons 
with fibrous tendon sheaths; bone endoscopy and endos-
copy of potential space bordered by surrounding bones. 
Group 2 has no well demarcated boundary of the working 
space and includes tendoscopy of the tendons without fi-
brous tendon sheath, endoscopy of potential spaces bor-
dered by soft tissues and soft tissue intra-lesional endoscopy. 
Special attention should be paid during endoscopy of the 
dangerous zones including endoscopy of an area close to 
major neurovascular structure. 

Endoscopic surgery can be from simple to complex one. 
Complex reconstructive surgery is just summation of “simple 
procedures”….like a puzzle. 

The Etiologies and What Are Differences 
Between Knee Ankle Cartilages?

Yasuhito Tanaka
Department of Orthopedic Surgery, Nara Medical University

Osteochondral fragments in osteochondral lesions of the ta-
lus (OCLT) are histologically in osteonecrosis. Therefore, early 
reports on OCLT suggested a vascular insult as the primary 



2017 APKASS SUMMIT

46 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

etiology. However, since Berndt and Harty reported high in-
cidence of a history of trauma, it was thought caused by 
trauma. OCLT occur in several places in the ankle, however 
postero-medial and antero-lateral portions are common. A 
discrepancy seems to occur between the associations of 
trauma with those two usual places. All lateral lesions were 
associated with a traumatic event, whereas 64 to 82% of me-
dial lesions were attributed to trauma. 

As for mechanism of injury, an inversion injury to a plantar 
flexed foot, like a common ankle sprain, would produce shear 
forces on the lateral talus and compression forces in the me-
dial talus. The posteromedial lesions likely occur with more 
concomitant ankle plantarflexion, and anterolateral lesions 
occur with more ankle dorsiflexion with inversion. Such 
forces could produce lateral a compressive injury to the sub-
chondral bone posteromedially and lead to shear forces with 
avulsion on the lateral talus. Furthermore, it was thought that 
an eversion injury to a dorsiflexed foot causes a deeper later-
al lesion.

The ankle is a specific joint concerning to articular cartilage. 
Foot and ankle surgeons are vaguely thinking that cartilage 
of the ankle and the knee are quite different. Injuries which 
are likely to cause cartilage damage occur more frequently in 
the ankle compared to the knee. However, the number of pa-
tients who were treated surgically is significantly lower in the 
ankle. In addition, intraoperative findings show high grade 
cartilage lesions occur about twentieth less in the ankle com-
paring the knee. 

There are two reasons, one is that cartilage of the ankle is 
mechanically and biologically strong for injuries, and the oth-
er is that damaged cartilage is easily repaired. 

Thickness of cartilage in the ankle is significantly thinner than 
in the knee. On the other hand, stiffness is much higher. It is 
well known that the loaded ankle joint has a smaller contact 
area (one third) than the loaded knee joint. Contact force and 
stiffness of the cartilage is closely related. Due to the smaller 
contact areas and the lack of damping, the total load and the 
load peaks in the ankle are even higher than in the knee. This 
toughness of the ankle cartilage is supported by cellularity 
and density of chondrocyte. 

In addition, epidemiological and radiological studies in-
dicated that the incidence of post-traumatic osteoarthritis in 
the ankle was much lower than in the knee. Metabolic and 
biochemical studies showed that matrix turnover was 
up-regulated in early cartilage lesions of the ankle, which 
means damaged cartilage in the ankle is easily repaired.

Plenary Session 3 -TKA

11:30-12:20 Saturday, April 29ㆍAuditorium A

TKA Alignment, Patient Outcome and 
Prospect

Dae Kyung Bae
Department of Orthopedic Surgery, Seoul Sung Sim General 

Hospital, Seoul, Korea

Failure of total knee arthroplasty occurs for a variety of 
reasons. Incorrect alignment may lead to early aseptic loos-
ening, patellofemoral maltracking, abnormal wear, instability 
and finally inferior clinical outcome. Malalignment and soft 
tissue imbalance lead to ligament instability, bone and soft 
tissue overload, and polyethylene overload. Failure to correct 
limb alignment causes eccentric loading of the prosthetic 
components and ultimately contributes to loosening. Failure 
of fixation frequently occurs because of osteolysis due to 
wear debri or failure of cancellous bone support of the tibial 
component secondary to overload. 

Alignment within a range of three degree has been recom-
mended because of the best clinical outcome is expected. 
Even among the perfectly mechanically aligned TKA groups 
have a 20% prevalence of patient dissatisfaction. Studies 
show following mechanically aligned TKA with conventional 
instruments, one out of five patients is not satisfied because 
of continued pain and poor function. Bellemans et al. in 2012 
introduced the principle of constitutional varus demonstrat-
ing that important fraction of the normal population has a 
natural alignment of 3° varus or more. In line with this con-
cept, several authors showed that the functional outcome 
was better with remaining varus after correction of pre-
operative varus alignment with TKA. Kinematically aligned 
TKA strives to replicate the premorbid joint line and 
morphology. Several studies have reported that the kine-
matic alignment method results in more near-normal knee 
kinematics than mechanical alignment and that patients ex-
perience this motion as natural. However contact stresses on 
the patellofemoral and tibiofemoral joints are considerably 
increased in kinematically aligned TKA, and this might result 
in reduced implant longevity. Alignment in the coronal plane 
is one issue. 

Excellent outcome depends on patient selection, design and 
surgical technique. Age, body weight and activity level affect 
implant survival. Surgical techniques in regard to the limb 
alignment and ligament balance are attributed to the im-
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proved survival rate. With meticulous surgical technique and 
aggressive rehabilitation, we can obtain reasonable restora-
tion of function in total knee arthroplasty. TKA clinical out-
come is influenced by post-operative knee flexion, other than 
neutral mechanical limb alignment. Therefore, further re-
searches are needed to define the optimal TKA coronal align-
ment and to improve TKA designs and surgical strategies al-
lowing high post-operative flexion.

Currently it is unknown whether the alterations in component 
alignment seen with kinematic alignment will compromise 
the survivorship of total knee arthroplasty. Given the lack of a 
clear functional advantage to kinematic alignment, the tech-
nique should be used with caution until the long-term effect 
on implant durability is known. We need to take the compo-
nent alignment in the sagittal and transverse plane into 
consideration. Tibial and femoral rotation for correct patella 
tracking and femorotibial stability especially in flexion should 
also be considered. We have to take other factors into con-
sideration such as femoral or tibial component sizing, patient 
expectation or even the quality of patient evaluation after 
TKA. 

There is sufficient data advocating neutral mechanical align-
ment with approximately 5° to 7° of anatomical valgus, but 
only minimal support for other targets. Although the pre-
cision of surgery can be improved with technical advances, 
human error will remain. 

Review of the literature suggests that a neutral mechanical 
axis remains the optimal guide to alignment and should re-
main the safe zone. Until additional data can be generated to 
more accurately determine the ideal post-operative limb 
alignment in individual patients, a neutral mechanical axis 
should be considered as the standard for comparison. 

Kinematic Alignment for Severe Knee 
Deformity -Computer Simulation-

Shuichi Matsuda
Kyoto University, Kyoto Japan

INTRODUCTION
Little biomechanical information is available about kinemati-
cally aligned (KA) total knee arthroplasty (TKA). The purpose 
of this study was to simulate the kinematics and kinetics after 
KA TKA and mechanically aligned (MA) TKA with four differ-
ent limb alignments.

MATERIALS AND METHODS
Bone models were constructed from one volunteer (normal) 
and three patients with three different knee deformities 
(slight, moderate and severe varus). A dynamic muscu-
loskeletal modelling system was used to analyse the kine-
matics and the tibiofemoral contact force. The contact stress 
on the tibial insert, and the stress to the resection surface 
and medial tibial cortex were examined by using finite ele-
ment analysis.

RESULTS
In all bone models, posterior translation on the lateral side 
and external rotation in the KA TKA models were greater 
than in the MA TKA models. The tibiofemoral force at the 
medial side was increased in the moderate and severe varus 
models with KA TKA. In the severe varus model with KA TKA, 
the contact stress on the tibial insert and the stress to the re-
section surface and to the medial tibial cortex were increased 
by 41.5%, 32.2% and 53.7%, respectively, compared with MA 
TKA, and the bone strain at the medial side was highest 
among all models.

CONCLUSION
Near normal kinematics was observed in KA TKA. However, 
KA TKA increased the contact force, stress and bone strain at 
the medial side for moderate and severe varus knee models. 
The application of KA TKA for severe varus knees may be 
inadequate. 

Plenary Session 4 - Meniscus

09:40-10:30 Saturday, April 29ㆍAuditorium B

Treatment of Meniscus Tears during 
Anterior Cruciate Ligament 
Reconstruction

Jin Hwan Ahn, Sang Hak Lee*
Department of Orthopaedic Surgery, Kangbuk Samsung Hospital, 
Sungkyunkwan University, School of Medicine, Seoul, Korea, 

*Department of Orthopaedic Surgery, Kyung Hee University 

Hospital at Gangdong, Kyung Hee University, School of Medicine, 
Seoul, Korea

The menisci are injured frequently during anterior cruciate 
ligament (ACL) injury. It has been reported that approx-
imately 40% to 60% of ACL ruptures is also associated with 
meniscus tear. The meniscus provides load-bearing function, 
stabilizes the knee joint, and lubricates the articular surfaces. 
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Because total or partial loss of meniscus can cause alteration 
of these functions, and could eventually lead to degenerative 
arthritis.

Magnussen and Mansour et al (2009) reported a systemic re-
view that patients with a partial meniscectomy are five times 
more likely to develop radiographic evidence of osteo-
arthritis than patients with an intact meniscus at ACL 
reconstruction. It has been proven the key role of the me-
niscus in prevention of radiographic signs of osteoarthritis. 
Therefore the goal of surgery for meniscus tear should be 
made to preserve as much meniscal tissue as possible and 
meniscus repair combined with ACL reconstruction is pre-
ferred over meniscectomy. Since the complexity of meniscus 
tears increase in the chronic stage and tears are less ame-
nable to repair as time passes. In patients who undergo sur-
gical ACL reconstruction, 50% of meniscal lesions may be 
amenable to repair. Noyes and Barber-Westin (2012) re-
viewed the incidence of meniscectomy, meniscus repair, and 
meniscus tears left in situ during ACL reconstruction with 159 
articles and concluded that 11,711 meniscus tears were treat-
ed by meniscectomy in 65%, treated by repair in 26% or left 
in situs in 9%. Meniscectomy is performed 2 to 3 times more 
frequently than meniscus repair during ACL reconstruction. 
Sometimes it is difficult to decide whether to repair, remove 
or leave the meniscal tear in situ during ACL reconstruction. 
The purpose of this presentation is to help in deciding the 
method of treatment and to introduce different arthroscopic 
technique for partial meniscectomy and meniscal repair.

We studied 253 knees in 253 patients who underwent the 
primary single bundle ACL reconstructions using hamstring 
autograft from September 2010 to March 2016. There were 
171(67.6%) knees associated meniscus tears which 83 knees 
were medial meniscus, 45 knees in lateral meniscus and 43 
knees in both menisci. 171 knees were treated with partial 
meniscectomy in 51knees(29.8%), repair in 75 knees(43.9%) 
and partial meniscectomy and repair in 34 knees(19.9%) and 
left in situ in 11 knees(6%). 

The indication for all-inside suturing repair with suture hook 
is both longitudinal tears being within 5 mm of peripheral 
rim and greater than 1 cm in size at posterior horn of both 
menisci. In addition, radial tears, involving the red-white or 
red-red zone in the mid-body or root of the lateral meniscus, 
were considered indications for all-inside meniscal suturing 
with suture hook. The longitudinal tears in the mid-body 
were repaired with modified inside-out technique and these 
in the anterior horn were repaired with modified outside-in 
technique. 

Meniscal Replacement: State of the Art

Rene Verdonk
Gent University Hospital, Gent, Belgium

Meniscal allograft transplantation has emerged as a useful 
treatment for carefully selected patients. Almost all studies, 
from short- to long-term (>10 years of follow-up), report pa-
tient satisfaction and improvement in pain and function.

Objectively, physical examination findings are improved in 
the majority of patients. Radiologically, joint space narrowing 
is only significantly progressive at long-term follow-up. On 
magnetic resonance imaging (MRI), shrinkage is seen after 
some years, but more in lyophilized allografts. Histologically, 
incomplete repopulation of the graft is noticed. Second-look 
arthroscopy usually shows good healing of the capsule. In a 
recent long-term study, progression of cartilage degener-
ation according to MRI and radiological criteria was halted in 
a number of patients, indicating a chondroprotective effect. 

However, there still is a lack of consensus on how the success 
of a meniscal transplantation should be evaluated, which 
makes it difficult to compare study outcomes. In our opinion, 
radiographic measurement of joint space narrowing and 
changes in meniscal allograft MR signal are the best assess-
ment tools, but the use of a good clinical evaluation system, 
such as the International Knee Documentation Committee 
(IKDC) and the Hospital for Special Surgery (HSS) scoring sys-
tem, remains essential.

Plenary Session 5 - ACL

13:20-14:20 Saturday, April 29ㆍAuditorium B

Anterolateral Procedures in ACL 
Surgery- Biomechanical Refinement of 
Techniques

Andy Williams1, Jo Stephen1,2, Christoph Kittl2, 
Eivind Inderhaug2, Hadi El-Daou2, Alex Dodds2, 
Camilla Halewood2, Andrew Amis2

1Fortius Clinic, London, UK; 2Dept of Biomechanical Engineering, 

Imperial College, London, UK.

Background
Although generally isolated intra-articular ACL reconstruction 
(ACLR) has been successful a significant minority of cases 
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have a persisting pivot shift phenomenon leading to some 
having overt instability symptoms and even more with ab-
normal kinematics which will lead to attritional chondral and 
meniscal damage leading to osteoarthritis. It is thought these 
cases may have an unadressed anterolateral soft tissue lesion 
in some cases. There is therefore considerable current inter-
est in the role of the lateral soft tissue structures in the con-
text of ACL deficiency (ACLD). Of course the topic is not new 
but a re-visitation, although with improved experimental 
techniques available. It was clear that there was a rush to cre-
ate surgical techniques based on the ‘Anterolateral Ligament’ 
(ALL) but without investigative ‘due-diligence’ and without 
consideration that other structures may be important, or 
more important. 

Objectives
To study the anatomy and biomechanics of the lateral soft 
tissues relevant to the ACL and ACL reconstruction techni-
ques investigating isometricity, structures’ contributions to 
resistance of anterior tibial translation (ATT), internal rotation 
(IR), and pivot shift (PS). Also to study the impact of various 
reconstructions on restoration of kinematics and potential 
over-constraint and effects on articular surface compression 
load. 

Methods and Materials
Several studies were undertaken. In all healthy fresh-frozen 
cadaveric specimens were used. Descriptive anatomy was 
described. Length changes of suture fixed at structure and 
reconstruction attachment points on the tibia and femur 
were measured with linear variable displacement transducers 
(LVDTs). To investigate structures’ contribution to resist 
translation and torque a 6-degrees of freedom robot with a 
universal force-moment sensor was used in a classic ‘cutting 
study’. The robot replayed the same movement with sequen-
tial sectioning of structures recording the decrease in force / 
torque needed to reach the same movement limit. In this 
way the structure’s resistance to motion as a percentage of 
the total could be calculated. In other studies, knees were 
mounted in a test rig where knee kinematics were recorded 
from 0° to 100° of flexion by use of an optical tracking 
system. Joint surface compression was measured with Tekscan 
pressure-sensitive film.

Results
The Anterolateral Ligament exists attaching to the tibia 
mid-way between the LCL attachment to the fibula and 
Gerdy’s tubercle, and the femur proximal and posterior to 
the femoral LCL attachment1. However the most isometric 
structure is the ITB2 from Gerdy’s tubercle to its attachments 

to the distal lateral femur. The ACL is the primary restraint to 
resist ATT, but is only the primary restraint to IR / PS close to 
extension. The ITB, with its attachments to the lateral distal 
femur, is the most important restraint at all other angles, 
whilst the ALL / capsule contribute very little restraint to ATT 
/ IR / PS at any angle3. ITB-based tenodeses taken deep to 
the LCL, irrespective of femoral attachment points, are more 
isometric1 and restore kinematics more closely to normal 
compared to an ALL reconstruction4. Fixation of the tenod-
eses with the knee with 0° tibial rotation, and tension of 20N 
resulted in no change in tibio-femoral / patello-femoral con-
tact pressures. Fixation with significant external rotation or 
excess tension (40N) did increase contact pressures and lead 
to over-constraint4.

Conclusion
Despite recent interest the ALL is not as important as the ITB 
with its femoral attachments in controlling IR / PS. ITB-based 
tenodeses taken deep to the LCL perform well unless over- 
tensioned or fixed with tibial ER in the laboratory setting. 
Longterm clinical outcome studies remain vital for proper as-
sessment of the impact of these procedures on the outcome 
of ACLR.
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My Concerns about Risk Factors of ACL 
Reconstruction

Sung-Jae Kim
Emeritus Professor of Yonsei University College of Medicine

In general, ACL reconstruction has a success rate of approx-
imately 75 ~ 97%. Poor outcomes after ACL reconstruction 
can result from a variety of factors such as recurrent in-
stability, complication and comorbidities related to con-
comitant pathology. Of these, recurrent instability is one of 
main concerns.

Associated factors with recurrent instability can be divided 
into two categories depending on the time of recurrence of 
instability. Early recurrence of instability(< 6 months) is most-
ly caused by loss of graft fixation, failure of graft in-
corporation, premature return to high-demand activities and 
overly aggressive rehabilitation. Late recurrence of in-
stability(> 6 months) is mostly caused by repeat trauma to 
the graft, poor graft placement, no addressed concomitant 
pathology, generalized joint laxity and poor habit. From 
among these, my concern about risk factors of ACL re-
construction focuses on easily overlooked factors causing 
late recurrence of instability. These factors include con-
comitant pathology(posterolateral rotatory instability due to 
injury of posterolateral corner structure) and joint laxity(gen-
eralized joint laxity; physiologic posterolateral rotatory laxity; 
physiologic anterior tibiofemoral laxity). My previous clinical 
researches showed that these factors had deleterious effects 
on outcomes of ACL reconstruction. 

In patients with posterolateral rotatory instability, combined 
ACL and posterolateral corner reconstruction allowed less 
anterior translation than isolated ACL reconstruction. Isolated 
ACL reconstruction might have minimal posterolateral rota-
tory instability that did not need surgical intervention but 
that caused more laxity in the AP direction. The rotational 
laxity would increase stress on the reconstructed ACL. 
Combined ACL and posterolateral corner injuries were suc-
cessfully treated by arthroscopic ACL reconstruction and ana-
tomical posterolateral corner reconstruction.

Comparison of the clinical outcomes of ACL reconstruction in 
patients with normal and generalized joint laxity between use 
of bone-patellar tendon-bone grafts and use of semite-
ndinosus-gracilis tendon grafts was performed. The results of 
ACL reconstruction with a bone-patellar tendon-bone graft 
were better than those of a four-bundle hamstring graft in 

terms of objective anterior translation and subjective func-
tional score. Regarding severity or specific joint laxity in gen-
eralized joint laxity, Postoperative anterior knee translation 
did not increase in proportion to the severity of generalized 
joint laxity. Hyperextension of the knee most strongly pre-
dicted postoperative knee instability and function among the 
clinical indices of joint laxity. In patients with knee hyper-
extension, an autogenous BPTB graft could achieve better 
stability and function than an autogenous hamstring tendon 
graft.

In terms of physiologic anterior tibiofemoral laxity, increased 
anterior laxity of uninjured knee might contribute to risk of 
ACL injury. Postoperative outcomes after ACL reconstruction 
also showed that increased anterior laxity of the uninjured 
knee gave significant adverse effect on stability and func-
tional outcomes. Excessive anterior laxity of the uninjured 
knee should be considered a risk factor of inferior outcomes 
after ACL reconstruction.

Physiologic posterolateral rotatory instability also had a ef-
fect on ACL reconstruction in terms of anterior knee stability 
and clinical outcomes. Patients with more than 50º of tibial 
external rotation had increased tibial anterior translation and 
poorer functional outcomes following ACL reconstruction. 
The degree of external rotation of the tibia at 90º of knee 
flexion had positive correlation with tibial anterior translation 
and inverse correlation with functional scores. Excessive ex-
ternal rotation of the tibia(physiological posterolateral rota-
tory laxity) should be considered a risk factor of ACL 
reconstruction.

 In summary, concomitant pathology of posterolateral rota-
tory instability due to injury of posterolateral corner structure 
and joint laxity including generalized joint laxity, physiologic 
posterolateral rotatory laxity and physiologic anterior tibiofe-
moral laxity should be considered as risk factors of ACL re-
construction to achieve satisfactory outcomes. 
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Plenary Session 6 - Shoulder

08:20-09:40 Saturday, April 29ㆍAuditorium C

Anterior Shoulder Instability
: What’s Going on Now?

Yong Girl Rhee
Shoulder & Elbow Clinic, Department of Orthopaedic Surgery, 
College of Medicine, Kyung Hee University, Seoul, Korea

Various surgical treatment have been introduced to manage 
the anterior shoulder instability. The bone defect is of great 
importance in determining surgical methods for anterior 
shoulder instability. Failure to identify and manage the bone 
defect can lead to unsuccessful soft tissue stabilization. Bone 
loss in terms of glenohumeral instability includes glenoid, 
humeral or combined defects. Burkhart et al. reported that a 
safe arc was shortened in the presence of significant glenoid 
bone loss, resulting in a recurrence rate as high as 89%. If 
there is such a significant bone loss on glenoid, the bony 
procedure should be considered. Latarjet procedure first de-
scribed in 1954 can be conducted if there is a severe bone 
defect on glenoid. Recently, Lafosse et al. first reported the 
Latarjet procedure using an arthroscopy and an excellent 
subjective outcome in 91% of patients with arthroscopic 
Latarjet. Bone defects of humerus known as Hill-Sachs lesions 
mainly occur where the posterolateral portion of humeral 
head. Remplissage procedure that involves capsulotenodesis 
of the posterior capsule and infraspinatus tendon has devel-
oped to manage the large Hill-Sachs lesion. Co-existing bone 
defect of the glenoid and humerus are named bipolar 
lesions. Bipolar lesions can be described as “on-track” or 
“off-track” depending on whether the defect of humeral 
head engages the glenoid track. Latarjet procedure can also 
be performed if there is a bipolar lesion in which both hume-
rus and glenoid have significant bone loss. 

Bone loss is a challenging problem to manage an anterior 
shoulder instability appropriately to orthopaedic surgeons. 
Identifying the bone loss of glenoid, humeral or combined 
defects and establishing the appropriate strategy can result 
in a successful treatment of an anterior shoulder instability.

Biomechanics of Rotator Cuff Tears

Eiji Itoi
Professor and Chair, Department of Orthopaedic Surgery, Tohoku 

University School of Medicine, Sendai 980-8574, Japan

I. Mechanical environment as pathogenesis of rotator 
cuff tears
Stress concentration in the tendon

Mechanical environment: stress concentration on 
the articular surface of SSP tendon attachment 
site

Acromion
Acromial shape as an extrinsic factor
Acromial location in the coronal plane (critical 

shoulder angle)
Acromial location in the sagittal plane

Tear expansion
Remnant tendon tissue sustains stress concen-

tration in a shoulder model with partial-thickness 
tears

Stress concentration on the anterior and posterior 
edges of the tear

Risk factors of tear expansion
Full-thickness tear
Medium-sized tear
Smoking

II. Pathophysiology
Morphological changes of the cuff muscles

Muscle atrophy
Shortened muscle fibers
Increased pennation angle
Fatty infiltration

Assessment of muscle extensibility
MRI
Shear wave elastography

III. Cuff repair using suture anchors
Deadman theory

inclination of the deadman wire (direction of the 
pull) 

inclination of the deadman (suture anchor)
Controversy on this theory over the last 20 years
How should we interpret this theory

MRI
Shear wave elastography
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Special Lecture - Patellofemoral Joint

10:10-11:20 Friday, April 28ㆍAuditorium B

Classification and Treatment of 
Patellofemoral Disorders

David Dejour, Stefano Pasqualotto
Lyon-Ortho-Clinic, Clinique de la Sauvegarde, 8, Avenue 
Ben-Gourion, 69009 Lyon, France

Patellofemoral disorders are among the most common prob-
lems in knee pathology and on the basis of the predominant 
symptoms, these could be summarily distinguished in two 
categories: patellofemoral pain and patellofemoral instability.

From a biomechanical point of view, the proper behaviour of 
the patellofemoral joint depends on a complex interplay of 
factors, including the patellofemoral anatomy, the global 
alignment of the lower limb and the muscle activation (1). 
Therefore, it is mandatory to know at which level of the pul-
ley system is located the abnormality and to have a precise 
diagnosis, in order to choose the most appropriate treat-
ment.

The diagnostic workup to give an objective definition of pa-
tellofemoral disorders should rely on patient’s clinical history, 
the clinical examination and imaging techniques in order to 
classify the disorders and choose the proper therapeutic 
approach.

Patellofemoral instability can appear in a spectrum of 
manifestations. Therefore, it is important to differentiate pa-
tients who have a feeling of instability, especially during low 
energy activities, generally due to quadriceps inhibition from 
those having a documented true dislocation associated with 
hemarthrosis, generally related to an objective patellar insta-
bility. 

The clinical evaluation should focused on the presence of 
torsional abnormalities, pelvic and back position and foot an-
gles even though there are no well-defined values, which 
correlate with patellofemoral dislocation (2). During the ob-
servational phase is also important to check the presence of 
an abnormal patellar tracking or a J sign during flexion and 
extension of the knee in order to look for the underlying 
abnormalities.

The most important clinical tests in evaluating the patellofe-
moral joint are the apprehension test (3), the quadrant test 
to assess patellar mobility and the medial-lateral tilt test, 

which allow evaluating soft-tissue retraction. 

Along with the clinical assessment, a complete imaging study 
with weight-bearing X-rays, including frontal and lateral view 
and axial view at 30° of flexion, a CT scan and/or MRI is man-
datory to evaluate and quantify the presence of anatomical 
abnormalities, responsible for patellofemoral disorders.

The trochlear dysplasia is the most consistent anatomic ab-
normality in patients with patellofemoral instability since in 
the study by Dejour et al. (4) it was present in 96% of pa-
tients with objective patellar instability while it was docu-
mented only in 3% in a control population. In this study, the 
author described on lateral X-rays the crossing sign, which 
represents the point where the line of the trochlear floor in-
tersects the anterior contour of the lateral femoral condyle 
and the level where the trochlea is flat. Moreover, in refer-
ence to the level of intersection (proximally or distally) and 
the symmetry or not of the medial and lateral femoral con-
dyles, the authors introduced the first classification of troch-
lear dysplasia, identifying three types. 

However, this classification had poor inter- and intra-ob-
server reliability (5) and in 1998 Dejour et al. (6) were able to 
define a new classification, adding two new radiological sign: 
the supratrochlear spur and the double contour. The supra-
trochlear spur represents the proeminence of the whole 
trochlea, generally starting proximal to the cartilaginous part 
of the trochlea on the lateral side. The supra-trochlear spur is 
responsible in part for the patellar tilt and alters the physio-
logical patellar engagement in the femoral trochlea. The 
double contour sign is the osteochondral projection on the 
sagittal view of the hypoplastic medial facet. 

Actually, the most widely used classification of trochlear dys-
plasia is the Dejour’s classification which includes four grade: 
- type A: mild dysplasia where the trochlea is shallower than 

normal with the characteristic crossing sign
- type B: moderate dysplasia in which besides a flat trochlea 

there is also a proeminence with the supra-
trochlear spur

- type C: the trochlea is convex and X-ray shows the cross-
ing sign and the double contour

- type D: severe dysplasia in which the trochlear groove is 
elevated above the anterior femoral cortex in ad-
dition to an hypoplastic lateral facet. All the three 
previous sign are visible on lateral X-rays.

The patella alta is the second most important factor in pa-
tellofemoral instability and is present in 30% of patients who 
experienced a patellar dislocation (2). X-ray lateral views are 
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the key to the diagnosis because they allow the measure-
ment the patellar height. Several methods have been de-
scribed to measure the patellar height and among these, the 
two most important index are the Caton-Deschamp (7) and 
the Insall-Salvati (8). Lateral view X rays along with MRI per-
mit also the measurement of the patellar tendon length as 
described by Neyret et al. (9) who stated that a too long pa-
tellar tendon represents the cause of the patella alta rather 
than a low insertion on the tibia.

More recently, a new MRI index (10) was introduced to assess 
in the sagittal plane the functional engagement between pa-
tella and trochlea. The Sagittal Patellofemoral Engagement 
Index measured as the ratio between the articular cartilage of 
the patella and the trochlear cartilage length taken on two 
different MRI slices may help to identify the cases where in-
adequate engagement is recorded despite the absence of 
patella alta, so that the need for tibial tuberosity osteotomy 
may be re-assessed.

The excessive Tibial Tubercle –Trochlear Groove (TT-TG) dis-
tance represents the third factor of patellar instability and is a 
direct measure of the extensor mechanism valgus alignment 
(1, 2). The TT-TG distance is measured on CT scan, taking two 
superimposed cuts: the upper through the bottom of the 
trochlear groove, in its most proximal part and the second 
through the most proximal part of the TT. The distance be-
tween their projections on a line tangential to the posterior 
femoral condyles is the TT-TG value, expressed in millimeters. 
The average normal value in full extension is 12 mm, and 
56% of knees with at least one episode of patellar dislocation 
have values superior to 20 mm (2), that is considered the 
threshold between normal and pathologic.

Patellar tilt means an increased lateral inclination of the 
transverse axis of the patella in relation to the trochlear 
surface. Patellar tilt at the beginning was believed to be one 
of the major factors of patellar instability meanwhile is nowa-
days considered as a resulting factors of all the others. The 
most accurate method to assess the patellar tilt is on CT 
scan, drawing two lines, one tangent to the posterior femoral 
condyles, and another through the transverse axis of the pa-
tella and measuring the angle between these two lines. 83% 
of patients with at least one episode of patellar dislocation 
present values over 20° when patellar tilt is measured with-
out quadriceps contraction. If a mean is calculated between 
the measures obtained with the quadriceps relaxed and in 
contraction, keeping the threshold value at 20°, sensitivity 
and specificity are improved and 98% of patients with at least 
one previous patellar dislocation presented values higher 

than this, while only 3% of controls did the same (2).

The patellar tilt could also be evaluated on lateral X-rays as 
described by Maldague and Malghem (11). In this view, nor-
mally the lateral facet is anterior to the crest while in case of 
mild tilt the two lines are superimposed and severe tilt is 
when the crest is anterior to lateral facet. Interestingly, recent 
studies showed that the degree of patella tilt have a direct 
relationship to the degree of trochlear dysplasia (12, 13)

According to patient’s history, clinical examination and imag-
ing analysis, patients suffering of patellofemoral problems 
can be included in three major groups (14, 15): 
  • Objective patellar instability (OPI): patients have had at 

least one true patellar dislocation. These patients always 
present with at least one anatomic abnormality, otherwise 
they would not have the dislocation (rare cases of pure 
traumatic dislocation are excluded).

  • Potential patellar instability (PPI): patients typically com-
plain of knee pain and have anatomic abnormalities, but 
they have no history of patellar dislocation. Maltracking 
and subluxation are usually present in the affected knee 
and in the opposite one.

  • Painful patellar syndrome (PPS): patients complain of knee 
pain but have no objective anatomic abnormalities or his-
tory of subluxation.

Based on these findings, the therapeutic strategy has the aim 
of restoring patellofemoral joint stability, addressing every 
anatomical predisposing factor. 

If the TT-TG distance is increased over 20 mm, a tibial tuber-
osity medialization osteotomy is performed in order to ob-
tain a post-operatory value between 10 and 15mm (16). 

In case of patella alta, a distalization of the tibial tuberosity is 
necessary to obtain a normal index of 1 according to 
Caton-Deschamps. It’s always mandatory to keep in mind 
that during a 10mm distalization, 4 mm of medialization is 
automatically achieved (17,18). Moreover, a patellar tendon 
tenodesis could be an option in case of patellar tendon 
length over 52mm.

A sulcus-deepening trochleoplasty procedure is recom-
mended in high-grade trochlear dysplasia, in particular in 
type B and D (19) in order to remove the supra-trochlear 
spur and to perform a proximal realignment.

MPFL reconstruction is always indicated as associated proce-
dures or, more rarely, as isolated procedure. 

Lateral release is recommended in case of a negative medial 
patellar tilt test. 
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In conclusion, the best strategy to treat patellofemoral dis-
orders is to have a precise diagnosis, identify abnormal pre-
disposing factors and correct them one by one.
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MPFL Reconstruction Using Hamstring 
Tendon

Nobuo Adachi, Atsuo Nakamae, 
Masakazu Ishikawa, Tomoyuki Nakasa, 
Mistuo Ochi
Department of Orthopaedic Surgery, Graduate School of 
Biomedical Na Health Sciences, Hiroshima University, Japan

The recurrent patellar dislocation is the complicated knee 
condition which has several potential congenital factors, such 
as balance disorder between medial and lateral soft tissues, 
dysplasia of femoral condyle, patella height, or general joint 
laxity. Because some biomechanical studies demonstrated 
that the medial patellofemoral ligament (MPFL) is main re-
straint against lateral dislocation or displacement of the pa-
tella, recently, MPFL reconstruction has become the most 
popular procedure for patellar instability. Many MPFL re-
constructions have been reported using artificial ligaments, 
free semitendinosus, gracilis, quadriceps, or other autoge-
nous tendons. 

We have performed the MPFL reconstruction using semite-
ndinosus tendon in which the tendon is transferred to the 
patellar with the one-third of medial collateral ligament as a 
pulley, especially for patients with open physis. For adult pa-
tients with recurrent patella instability, we performed the 
anatomical MPFL reconstruction using a cylindrical bone plug 
for femoral side grafted tendon fixation and to mimic the na-
tive ligament. Our previous clinical studies on our MPFL re-
constructions have shown the improved functional score and 
radiographically excellent patellar alignment. We have expe-
rienced few cases of re-dislocation of the patella.
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In this presentation, we demonstrate our surgical procedures 
of MPFL reconstructions using semitendinosus tendon and 
clinical results of our procedures. We will discuss several 
knacks and pitfalls of MPFL reconstructions.

Special Lecture - ACL

15:10-16:00 Friday, April 28ㆍAuditorium B

Healing of an ACL: An Additional 
Choice to Reconstruction

Savio L-Y. Woo
Distinguished University Professor and Director, Musculoskeletal 
Research Center, Department of Bioengineering, Swanson School 

of Engineering, University of Pittsburgh, PA 15219

Recently, there has been a renewed interest in using bio-
logical augmentation to heal a torn anterior cruciate liga-
ment (ACL). However, the process of ACL healing is slow; and 
thus, mechanical augmentation is needed to provide initial 
joint stability and to loead the healing in order to limit disuse 
atrophy of its insertion sites. At our Musculoskeletal Research 
Center (MSRC), we have designed a ring-shaped device 
made of magnesium (Mg) to connect the gap between the 
two ends of an injured ACL to facilitate healing1. Mg is bio-
compatible, biodegradable and bioresorbable so that its 
functional role can be replaced by the healing ACL. It also 
has suitable mechanical properties. We hypothesized that 
this Mr-ring device could: (1) help to restore joint stability 
and load the insertion sites of the ACL beginning at post-op, 
and (2) work in synergy with biological augmentation to ac-
celerate ACL healing in vivo. 

First, cadaveric goat stifle joints were tested using a ro-
botic/UFS testing system in 3 knee states: intact, ACL-defi-
cient, and after Mg ring repair. It was found that the Mg ring 
could restore initial A-P stability as well as load the repaired 
ACL and thus, its insertion sites at time-zero. Second, the Mg 
ring was used in combination with biological augmentation 
(extracellular matrix (ECM) bioscaffold and hydrogel) in vivo 
to heal a transected ACL in skeletally mature goats. All ani-
mals recovered well and were at near-normal activity levels 
with minimal lameness. At 6 weeks, healing took place with 
no cytotoxic response and only minimal inflammation. The 
ECM bioscaffold had also degraded. In addition, using micro 
CT scans, it was determined that 40% of the Mg ring had 
corroded. 

By 12 weeks, the healing ACL was composed of continuous, 
opaque tissue with aligned collagen fibers, and with neither 
hypertrophy nor evidence of cytotoxicity. In addition, no os-
teochondral lesions or defects were found. Histologically, the 
transected ends of the ACL were no longer visible and the 
ECM and sponge had resorbed. In addition, the Mg ring ap-
peared to have been fully degraded in 60% of the samples. 
While joint kinematics and in situ forces in the ACL were 
closed to those with biological augmentation alone, stiffness 
and strength were 145%-150% of ECM treatment and 
142%-180% of the reconstructed ACL2. Thus, it is clear that 
mechanical augmentation had indeed stabilized the stifle 
joint and aided ACL healing that resulted in a robust tissue.

Longer-term studies (26 weeks) are currently underway to 
examine if the weakening of the femoral attachment could 
be prevented and if the positive results of the healing ACL at 
12 weeks were persistent and improvement of healing 
continued. We are also performing engineering analysis and 
to design as well as to deliver the scaled-up device arthro-
scopically by using human cadaveric knees so that a suitable 
Mg-ring can be ready for clinical translation.
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Clinical Outcome of Single vs Double vs 
Remnant-Preserving ACL Reconstructions

Mitsuo Ochi
President of Hiroshima University, Hiroshima, JAPAN

Reconstruction of a ruptured anterior cruciate ligament (ACL) 
has become a common surgical treatment in the field of or-
thopedic sports medicine. Many biomechanical studies on 
ACL reconstruction have been performed to achieve better 
stabilization of the knee joint. It is important to continue to 
develop new approaches to reconstruct the normal ACL from 
the biomechanical and biological point of view. Anatomic 
double-bundle ACL reconstruction has been performed from 
early 2000s to mimics the structure and biomechanical func-
tion of the normal ACL. Anatomic ACL reconstruction has at-
tracted much attention because of its greater potential to re-
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store knee kinematics. However, the success of ACL re-
construction may depend not only on the biomechanical 
function, but also on the biological healing of the grafted 
tendon. Accelerated graft remodeling, ligamentization, and 
reinnervation of the grafted tendon are necessary in order to 
restore sufficient function and mechanical strength to the re-
constructed ACL.

Arthroscopic examination for ACL reconstruction occasionally 
demonstrates a relatively thick and abundant ACL remnant. 
In many cases, even when the substantial remnant maintains 
a bridge between the tibia and the intercondylar notch, the 
femoral attachment of the ACL remnant is often positioned 
abnormally. This represents a complete rupture of the ACL. 
However, a partial rupture of the ACL can be observed 
sometimes. In cases of partial ACL rupture, although com-
plete rupture of the anteromedial (AM) or posterolateral (PL) 
bundle can be seen, the other bundle is preserved, if not nor-
mally, with an attachment of anatomical femoral origin. In 
standard single- or double-bundle ACL reconstruction, the 
ACL remnant is totally debrided in order to enable clear visu-
alization of the femoral and tibial bone tunnels. However, the 
ACL remnant has synovial tissue which contains many capil-
lary blood vessels. In addition, it is known that the ACL has 
an important proprioceptive function for the knee. Proprio-
ception is a sensory system that encompasses the sensations 
of joint movement and joint position. According to current 
knowledge, the normal ACL is extensively innervated by me-
chanoreceptors such as Ruffini endings, Pacinian corpuscles, 
and Golgi tendon organs. Moreover, several studies have 
shown that the ACL remnant can contribute to biomechanical 
stability of the knee to some extent. Therefore, ACL augmen-
tation (remnant-preserving ACL reconstruction) might have 
several advantages: 1) Preservation of the ACL remnant may 
accelerate cellular proliferation, revascularization, and liga-
mentization of the grafted tendon; 2) With respect to the 
proprioceptive function of the knee, the preserved mecha-
noreceptors in the ACL remnant may have a positive effect 
on the proprioceptive ability of the knee; 3) The ACL remnant 
may contribute to anteroposterior knee stability and guaran-
tee mechanical strength in the early postoperative period. 

Potential advantages of ACL augmentation are attractive in 
terms of early biological healing of the grafted tendon. In 
1992, I started performing ACL augmentation, when in-
dicated, without sacrificing the ACL remnant by using an au-
togenous semitendinosus tendon under arthroscopy. In 
2000, we reported that the knee stability and proprioceptive 
function of 40 patients who underwent ACL augmentation 
were superior to those of 40 patients who underwent stand-

ard single-bundle ACL reconstruction during the same 
period. However, the surgical procedure of ACL augmenta-
tion at this period required two incisions because the graft 
was passed through the over-the-top route on the femoral 
side. Therefore, in 1996, I started performing ACL augmenta-
tion using the one-incision technique with EndoButton. 

In 2014, we reported on the clinical outcomes and sec-
ond-look arthroscopic findings of patients who underwent 
ACL reconstruction (central anatomic single- or double-bun-
dle ACL reconstruction) or ACL augmentation. Second-look 
arthroscopy showed significantly better synovial coverage 
over the graft in the ACL augmentation group than in the 
other two groups. The mean side-to-side difference of ante-
rior displacement of the tibia was 0.4 mm in the augmenta-
tion group, 0.9 mm in the double-bundle group, and 1.3 mm 
in the single-bundle group. Hence, the result differed sig-
nificantly between the augmentation and single-bundle 
groups. No significant difference in the Lysholm knee score 
or pivot-shift test was observed between the three groups. In 
patients with good synovial coverage, three of the four 
measurements used for knee proprioceptive function re-
vealed significant improvement in knee joint proprioceptive 
ability. In patients with fair synovial coverage, significant im-
provement in proprioceptive function was observed in one 
measurement only. No significant improvement in proprio-
ceptive function was observed in patients with poor synovial 
coverage. In conclusion, patients in the ACL augmentation 
group exhibited better knee stability than those in the stand-
ard single-bundle reconstruction group and better synovial 
coverage over the graft upon second-look arthroscopy than 
those in the standard anatomic single- and double-bundle 
reconstruction groups. Improvement in knee proprioceptive 
ability was observed in patients with good synovial coverage 
of the graft. Therefore, ACL augmentation may be a reason-
able treatment option for patients with favorable ACL 
remnants. Recently, we also investigate the risk factors for 
progression of articular cartilage damage after ACL 
reconstruction. The study showed that partial meniscectomy 
was found to be strongly associated with progression of ar-
ticular cartilage damage even after anatomic ACL 
reconstruction. The three surgical techniques used for ACL 
reconstruction did not significantly influence the progression 
of cartilage damage. Although proper ACL reconstruction is 
clearly important, meniscal repair should be performed, 
where possible, to limit the progression of articular cartilage 
damage.
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Symposium 1 - HTO

09:50-11:10 Friday, April 28ㆍAuditorium A

Osteotomy Around the Knee: 
Designing the “Ideal” Correction to 
Optimise Patient Outcomes

David Parker FRACS
Sydney Orthopaedic Research Institute , Australia

Osteotomy is a well established procedure in knee surgery, 
predominantly for the management of osteoarthritis, espe-
cially in younger patients.  The use of osteotomy declined 
with the advent and increased use of arthroplasty, but in 
more recent times osteotomy has had a resurgence in popu-
larity and the indications have expanded beyond arthritis to 
include other conditions including joint instability in coronal 
and sagittal planes.

There is no universally agreed upon alignment to aim for 
when performing osteotomy for osteoarthritis, although 
most would agree that an overcorrection to some degree is 
necessary. As a general rule the goal of the procedure is to 
offload the affected compartment sufficient to relieve pain 
and also slow the progression of arthritis, and avoid a re-
currence of the deformity. The correction should be sufficient 
to achieve these goals, but without correcting beyond what 
is necessary to avoid functional and cosmetic consequences. 
Success of the procedure should be judged both by the short 
term outcomes in relieving pain and improving function, and 
also by longer term outcomes in delaying the need for 
arthroplasty.

In cases of instability, osteotomy may be required to address 
malalignment that can compromise soft tissue 
reconstruction. This may be coronal plane instability related 
to collateral ligament insufficiency, combined with coronal 
malalignment, or sagittal plane instability, most commonly 
hyperextension, often combined with posterior cruciate liga-
ment insufficiency. Osteotomy to alter the tibial slope is a 
well recognised procedure for certain cases of PCL in-
sufficiency, and recalcitrant ACL insufficiency and reinjury.

Whatever the indication for the osteotomy, and whatever 
alignment is being aimed for, it is critical that the surgeon 
has the necessary understanding to work out the desired 
correction, as well as the skills and equipment to be able to 
achieve this. Preoperative planning is critical,  and newer in-
traoperative tools such as computer navigation and shape 

matching are helping surgeons more accurately perform 
these procedures. This talk will outline the appropriate in-
dications for osteotomy around the knee, and discuss the rel-
evant techniques with respect to preoperative planning and 
surgical approraches to optimise the outcome for the patient 
in each clinical scenario.

How to Accelerate Bone Healing after 
Open-wedge HTO

Takenori Akiyama 
AKIYAMA CLINIC, Japan

High tibial osteotomy (HTO) has been developed as an effec-
tive surgical intervention for patients with medial compart-
mental osteoarthritis of the knee caused by varus deformity, 
excessive loading on the medial compartment. In recent 
years, open wedge high tibial osteotomy (OWHTO) has be-
come increasingly popular compared with closed-wedge 
HTO because the latter requires an additional osteotomy of 
the fibula and has a potential risk of complications such as 
peroneal nerve injury.

Many researchers have been reported that the bone healing 
periods after OWHTO with or without bone grafting. Even 
though we use bone graft, it requires at least 3 months on 
average until bone healing. In addition, there are no reports 
that some specific grafts can accelerate bone healing.

Osteophytes are physiological bony outgrowths at the mar-
gins of articular surfaces, which are associated with active en-
dochondral bone formation processes and expressions of 
various growth factors. We believe they could be a source for 
bone grafts having a potentially strong osteoinductive effect. 
Therefore, we have been using the osteophyte autograft for 
osteotomy gaps in OWHTO and we have obtained results 
showing rapid bone healing of the osteotomy sites. In this 
presentation, we introduce a new technique for harvesting 
autologous osteophytes with an arthroscopy and implanting 
them into the gap formed after OW-HTO and show the re-
sults of gap healing in the patients with these procedure.
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Hybrid Closed Wedge High Tibial 
Osteotomy for Osteoarthritis of the 
Knee

Ryohei Takeuchi, Hiroyuki Ishikawa, 
Yuichiro Yamaguchi, Katunari Ohsawa
Yokosuka City Hospital, Joint Surgery Center

Purpose
High tibial valgus osteotomy is an established surgical proce-
dure for treatment of medial compartmental osteoarthritis of 
the knee. A novel surgical procedure that combines medial 
open and lateral closed wedge HTO (Hybrid closed wedge 
HTO) for osteoarthritic knees has been developed. The out-
comes of this surgery were herein evaluated by clinical as-
sessment and radiological examination. 

Methods
Fifty-seven knees of 45 patients with an average age of 63 
years (range, 45-78 years) at the time of surgery were sub-
jected to Hybrid closed wedge HTO. All patients were diag-
nosed with primary osteoarthritis. Post surgical rehabilitation, 
an early weight bearing exercise program was established 
and patients were permitted to attempt full weight bearing 
walk at two weeks. The follow-up period was 24 months. 
Clinical results were evaluated using the KOOS and the 
Oxford 12-item knee score (OKS). Radiological evaluation 
was carried out on FTA (femoro-tibial angle) mechanical axis 
deviation ratio (MAD), tibial posteriol slope (TPS) and medial 
proximal tibial angle (MPTA). 

Results
Total average of KOOS improved significantly from 93±26 to 
129±22 points , the OKS improved significantly from 30 ± 9.2 
points to 41±6.1 points (p<0.01). VAS scale of pain improved 
from an average preoperative distance of 36±22mm to a 
postoperative distance of 14±18mm (p<0.01). The mean FTA 
changed from 185±3.0 to 171±2.3. Their average MAD 
changed from 6.9±1.6% to 67±10 % and the average tibial 
slope and MPTA changed from 11±3.5° and 5.7±3.8 to 
84±2.2° and 96±2.8, respectively (p<0.01) . There were 2 cas-
es of infection, 3 cases of delayed bone union (bone united 
within 5months in all cases), one case of deep peroneal nerve 
palsy (EHL paralysis) but no patients showed non-union, im-
plant failure or correction loss. 

Discussion
Medial OWHTO became popular and has many advantages 
when compared with CWHTO; it is a simple and less invasive 

surgical procedure, there is good availability of rigid internal 
fixation devices and early rehabilitation of full weight bearing 
walk is possible. However, patients with severe varus de-
formity, patello-femoral joint osteoarthritis and knee flexion 
contracture of more than 5° should be excluded from the 
surgical indications for OWHTO. In traditional surgical proce-
dure of CWHTO, there remain many disadvantages that must 
be improved; large bone loss, long period to full weight 
bearing walk, difficulty keeping adequate post-surgical align-
ment and complex surgical procedures. To overcome these 
problems, we developed a new surgical procedure, Hybrid 
CWHTO, and realized rehabilitation of full weight bearing 
walk in the early post-surgical stages. Especially, tibial tuber-
osity move to anterior and proximal. Distal fragment rotate 
internally when osteotomy site is repositioned. These effect 
improved patella-femoral joint conformity and decrease ex-
cessive pressure at lateral compartment of this joint.

Conclusions
Overall, this new procedure was highly successfully in cor-
recting knee malalignment in patients with medial compart-
mental osteoarthritis, especially accompanied with pa-
tello-femoral joint osteoarthritis.

How to Avoid Complication in Open 
HTO

Kyung Wook Nha
Ilsanpaik Hospital, Inje University

Despite several advantages of opening wedge high tibial os-
teotomy(OWHTO), this procedure has been noted to have a 
high rate of complications. 

Complications varied from over- under correction, loss of 
correction, lateral tibial plateau fracture, pseudoaneurysm of 
popliteal artrey, infection, rotaion failure et al. 

However, these complications could be minimized with prop-
er planning, adequate intra-operative precautions and rigid 
fixation.

1. Over- undercorrection 
    Answer : Weight bearing scenography method1) (or Miniaci 

method) and intraoperative C arm technique

2. Loss of correction
    Due to   1) Lateral cortex Fx   2) fixatives

    Answer : Safe zone2,3) and rigid locking plate
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3. Lateral condyle fracture
    Answer : Sufficient osteotomy (remain 0.5 – 1 cm lateral 

cortex ) and 3 chisel technique

4. Popliteal artery injury4)

    Answer : seperate bone and soleus, check finger tip, pro-
tect long bennet protector

5. Infected HTO
    Remove fixatives and artificial bone graft and put in auto-

tricortical bone

6. Fixatives
    Use the locking plate and if it brocken D hole, reinforce D 

hole (more wide, thick)5)

7. Rotation
    Fix the hyperextension and internal rotation 

8. Compression technique
    If it develop lateral cortex Fx type I6), it has to be com-

pression tech (Only 1 – 2 mm compression)

    AO Tomofix is less bending plate, it is dangerous

    Ohtofix is more bending plate, it is safe

9. Artificial bone graft7)

    We don’t need bone graft until 12- 14 mm gap

    If we use artificial bone graft, inhibit bone healing and 
more infection rate

Reference
1. Nha KW, Lee DH et al. Wt bearing scanogram technique in 

Open HTO. Knee. 2014

2. Nha KW, Han SB et al. Safe zone of preventing lateral cortex 

Fx. KSSTA. 2013
3. Nha KW, Cha DJ. Early complications of Open HTO. Knee. 2011

4. Shenoy PM, Nha KW. Pseudoaneusym of popliteal a injury. 

Ortho. 2009
5. Nha KW, Shin YS. D-hole breakage of 2 plate. Submitted JBJS 

br. 2017

6. Takeuchi R, Saito T. Fx around lateral cortex Fx. Arthro. 2012
7. Nha KW, Han JW. Is bone graft necessary in open HTO? Meta 

analysis. KSRR. 2015

Symposium 2 - UKA/TKA

13:00-14:20 Friday, April 28ㆍAuditorium A

UKA vs HTO for The Medial 
Compartmental OA

Hong-Chul Lim
Spine & Joint Clinic, Seoul Barunsesang Hospital

Many patients suffering from OA have only a medial com-
partmental disorder and the joint surfaces of the two other 
compartments typically remain relatively healthy in these 
cases. There are a number of surgical options for treating this 
disorder including high tibial osteotomy (HTO), unicompart-
mental knee arthroplasty (UKA) and total knee arthroplasty 
(TKA). Among them, the correct choice of surgical treatment 
for unicompartmental osteoarthritis of the knee is still some-
what controversial. There is a high variation in the treatment 
of choice by different surgeons for the same knee problems.

Recent advances in operative treatment for unicompart-
mental arthritis of the knee aim to reduce pain and to delay 
the need for total joint arthroplasty by preserving or restor-
ing the form and function of the knee to allow for continued 
sport participation.

HTO and UKA are less invasive, commonly used surgical pro-
cedures than TKA for the treatment of medial compartmental 
osteoarthritis (OA) of the knee and have wide appeal be-
cause of the preservation of the bone stock, subsequently al-
lowing for normal kinematics by retaining the anterior and 
posterior cruciate ligaments. The long-term follow-up for 
HTO patients has also been well documented.

HTO is a more reasonable option for younger more active 
patients (<65) with a varus knee and medial compartment 
OA: while increased age and lower activity levels are better 
candidates for UKA. There is considerable overlap, however, 
and it is unlikely that a definitive answer will occur.

Recent reports from various groups have shown excellent 
clinical results for UKA. In addition, there are some reports 
comparing UKA and closed wedge HTO, but few that com-
pare open wedge HTO (OWHTO) with other procedures such 
as UKA. The principal advantages of OWHTO include main-
tenance of the bone stock, correction of the deformity close 
to its origin, and no requirement for a fibular osteotomy.

The literature is still controversial regarding the best surgical 
treatment for UKOA (HTO or UKA). However, UKA utilization 
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is increasing while HTO utilization is decreasing, and a meta- 
analysis has shown better outcomes in UKA than HTO and 
less risk of revision and complications in UKA than in HTO.

Multicenter follow-up study revealed good functional out-
come scores with a low complication rate. The subjective rat-
ings were better than in comparable groups with UKA and 
with TKA. The main criterion for HTO versus UKA was con-
stitutional deformity of femur or tibia. In constitutional de-
formity, HTO had a very good prognosis. The results were 
not dependent in age, BMI, or grade of OA. Activity and liga-
ment stability of the knee were secondary criteria in favor of 
HTO. Medial OA without constitutional deformity should be 
treated with UKA.

A systemic review has found that with the correct patient se-
lection, both HTO and UKA show effective and reliable 
results. Prospective randomized studies are needed for the 
future to answer the question of this article. 

While guidelines exist, each patient must be assessed in-
dividually due to their anatomy, comorbidities, and expect-
ations for recovery and future function, while the hope is to 
provide the 

Patient with a definitive surgery, each are often waystations 
to the definitive stop of a total knee.

The purpose of this presentation is to analyze the clinical ef-
fectiveness of HTO compared to UKA in patients to clarify the 
surgical indications of OWHTO and UKA for medial compart-
mental patients with UKOA in terms of outcomes, complica-
tions and long term survival by reviewing the articles and by 
retrospectively comparing results for these two methods in 
my experience.

References
1. Billing A, Scott FD, Camargo PM, Hofmann AA: High tibial os-

teotomy with a calibrated osteotomy guide, rigid internal fix-
ation, and early motion. Long-term follow-up. J Bone Joint 

Surg Am 2000, 82:70-79.

2. Broughton NS, Newman JH, Baily RAJ: Unicompartmental re-
placement and high tibial osteotomy for osteoarthritis of the 

knee. J Bone Joint Surg Br 1986, 68:447-452.

3. Carr A, Keyes G, Miller R, O’Connor J, Goodfellow J: Medial 
unicompartmental arthroplasty. A survival study of the Oxford 

meniscal

4. knee. Clin Orthop 1993, 295:205-213. 4. Huang HT, Su JY, 
Wang GJ: The early results of high-flex total knee arthroplasty: 

a minimum of 2 years of follow-up. J Arthroplasty 2005, 

20:674-679.
5. Coventry MB, Ilstrup DM, Wallrichs SL: Proximal tibial 

osteotomy. A critical long-term study of eighty-seven cases. J 

Bone Joint Surg Am 1993, 75:196-201.

6. Hernigou P, Medevielle D, Debeyre J, Goutallier D: Proximal ti-
bial osteotomy for osteoarthritis with varus deformity. A ten to 

thirteen-year follow-up study. J Bone Joint Surg Am 1987, 

69:332-54.
7. Ivarsson I, Gillquist J: Rehabilitation after high tibial osteotomy 

and unicompartmental arthroplasty. A comparative study. Clin 

Orthop Relat Res 1991, 266:139-144. 
8. Koshino T, Yoshida T, Ara Y, Saito I, Saito T: Fifteen to twen-

ty-eight years’ follow-up results of high tibial valgus osteot-

omy for osteoarthritic knee. Knee 2004, 11:439-44.
9. Lobenhoffer P, Agneskirchner JD: Osteotomy around the knee 

vs. unicondylar knee replacement. Orthopade, 2014; 43(10): 

923-9
10. MacIntosh DL, Hunter GH: Hemiarthroplasty of the knee using 

a space occupying prosthesis for painful varus and valgus 

deformity. J Bone Joint Surg Br 1972, 54:244-254.
11. Parrate S, Argenson JNA, Dumas J, Aubaniac JM, Pagnano 

MW: Unicompartmental knee arthroplasty for avascular 

osteonecrosis. Clin Orthop Relat Res 2007, 464:37-42.
12. Saito T, Takeuchi R, Yamamoto K, Yoshida T, Koshino T: 

Unicompartmental knee arthroplasty for osteoarthritis of the 

knee. J arthroplasty 2003, 18:612-618.
13. Staubli AE, De Simoni C, Babst R, Lobenhoffer P: TomoFix: a 

new LCPconcept for open wedge osteotomy of the medial 

proximal tibia–early results in 92 cases. Injury 2003, 34(Suppl 
2):55-62.

14. Stukenborg-Colsman C, Wirth CJ, Lazovic D, Wefer A: High ti-

bial osteotomy versus unicompartmental joint replacement in 
unicompartmental knee joint osteoarthritis. Knee 2001, 

8:187-194. 

15. Takeuchi R, Ishikawa H, Aratake M, Bito H, Saito I, Kumagai K, 
Sasaki Y, Akamatsu Y, Saito T: Medial open wedge high tibial 

0steotomy with early full weight bearing. Arthroscopy 2009, 

25:46-53.
16. Yim JH, Song EK, Seo HY, Kim MS, Seon JK. Comprarison of 

high tibial osteotomy and unicompartmental knee arthro-

plasty at a minimum follow-up of 3 years. J Arthroplasty. 2013; 
28(2):243-7 

17. Zhang QD, Guo WS, Liu ZH, Zhang Q, Cheng LM, Li ZR, 

Meta-analysis of unicompartmental knee arthroplasty versus 
high tibial osteotomy in the treatment of unicompartmental 

knee osteoarthritis. Zhonghua Yi Xue Za Zhi. 2009; 89(39): 

2768-72.



Invited Lecture

61

In
vited

 Lectu
re

Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

New Surgical Concept “Medial 
Preserving Gap Technique” to Enhance 
Patient Satisfaction after TKA

Hirotsugu Muratsu1, Shunsuke Yahiro1, 
Tomoyuki Kamenaga1, Yutaro Kanda1, 
Tomoyuki Matsumoto2, Akihiro Maruo1, 
Hidetoshi Miya1, Ryosuke Kuroda2

1Steel Memorial Hirohata Hospital, Himeji, Japan
2Kobe University Graduate School of Medicine, Kobe, Japan

Background
Both measured resection technique and gap balancing tech-
nique have been important surgical concepts in total knee 
arthroplasty (TKA). Although modified gap technique has 
been reported to be beneficial for the intra-operative soft tis-
sue balancing in posterior-stabilizing (PS) -TKA, there were 
several pitfalls for inexperienced surgeons. In modified gap 
technique, both too much medial releases aiming at perfect 
ligament balance at extension and excessive external rotation 
of femoral component solely based on varus imbalance at 
flexion were more likely to result in postoperative medial 
knee instability. 

We have originally developed offset type tensor device to 
enable accurate soft tissue balance measurements with fem-
oral trial component in place and patello-femoral joint 
reduced. In our previous studies, varus ligament balance in-
creased with the higher joint distraction force due to the 
stiffness difference between medial and lateral structures in 
varus type osteoarthritic (OA) knees. This might be a reason 
why modified gap technique still relies on surgeons’ feels 
and experiences. 

Thus, we have developed a new surgical concept; named as 
“medial preserving gap technique” for varus type OA knees 
to reduce these problems in modified gap technique. The 
characteristics of this technique are; 1) to preserve medial 
stability with minimal medial releases not aiming at perfect 
ligament balance with permitting lateral laxity and 2) to 
quantitatively determine femoral external rotation angle de-
pending on not only varus imbalance at flexion but the dif-
ference of varus imbalance between flexion and extension, 
which is independent from joint distraction force in our pre-
vious study.

The purpose of this study was to compare both intra-oper-
ative soft tissue balance and post-operative knee stability be-
tween medial preserving gap technique (MPGT) and meas-

ured resection technique (MRT) in PS-TKA.

Materials
The subjects were 140 patients underwent primary unilateral 
PS-TKA for varus type OA knees. The surgical technique was 
MPGT in 70 patients and MRT in 70 patients. There were no 
significant differences between two groups in the pre-oper-
ative clinical features including age, sex, ROM and deformity.

Methods
The surgical procedures for extension gap preparation were 
identical in both groups. Medial release was limited until 
spacer block corresponding to the resected bone thickness 
from lateral tibial plateau could be easily inserted. The re-
sidual lateral laxity was permitted. In MPGT group, before 
posterior femoral condylar osteotomy, varus angles (degree) 
and center gaps (mm) at extension and flexion were meas-
ured using an offset type tensor with 40 lbs. (178N) of joint 
distraction force. The level and external rotation angle of 
posterior femoral osteotomies were determined based on 
the differences of center gaps and varus angles between ex-
tension and flexion respectively. 

Intra-operative joint gap kinematics was measured with fem-
oral trial in place and patello-femoral joint reduced. We 
measured varus angles and component gaps at 8 different 
knee flexion angles from 0° to 135°. From these component 
gaps and varus angles, we calculated a medial and lateral 
compartment gaps (MCG and LCG) by using a trigonometric 
function. 

The knee stabilities at extension and flexion were assessed by 
stress radiographies; varus-valgus stress with extension and 
stress epicondylar view with flexion, at one-month and 
one-year after TKA. We measured joint opening distance 
(mm) at medial and lateral compartment as medial and later-
al joint opening (MJO and LJO) respectively at both knee ex-
tension and flexion. 

Each parameter was compared between MPGT and MRT 
group using unpaired t-test, and the difference between me-
dial and lateral in each group were compared using paired t- 
test (p<0.05).

Results
The mean MCGs showed significantly smaller value than 
LCGs at all flexion angles in both groups. Although both 
compartment gaps with knee flexion increased from full ex-
tension in both groups, the increase was significantly smaller 
in MPGT than MRT group at mid-flexion to deep flexion. 

As for the post-operative knee stabilities, MJOs at both ex-
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tension and flexion had no significant differences between 
two groups at one month and one year postoperatively. On 
the other hand, the mean LJOs at both extension and flexion 
were significantly smaller in MPGT than MRT group at 2 time 
periods.

In both groups, MJOs were significantly smaller than LJOs at 
both extension and flexion at 2 time periods. 

Discussion
Intra-operatively, no medial looseness were observed in 
MPGT like in MRT group. The less joint gap changes with 
knee flexion was achieved in MPGT group, which provided 
more consistent medial compartment gap kinematics com-
paring to MRT group. We found “medial preserving gap 
technique” was useful for stable joint gap kinematics without 
medial looseness with providing quantitative soft tissue bal-
ance management.

As a result of intra-operative soft tissue balance, post-oper-
ative medial knee stabilities were significantly higher than the 
lateral at extension and flexion in MPGT as well as MRT 
group. Also, medial stabilities in MPGT were equivalent to 
those in MRT with both knee extension and flexion at 
one-month and one-year after TKA. We could avoid post-op-
erative medial instability with MPGT as much as MRT group. 

As for the lateral knee stabilities, MPGT was significantly su-
perior to MRT group. This finding would be the result of dif-
ferent femoral external rotation angles and femoral compo-
nent size selection between two groups. We applied the dif-
ference of varus imbalance between flexion and extension for 
the femoral external rotation angle, which was found to be 
appropriate for the postoperative medial stability and lateral 
laxity in MPGT.

The medial knee instability after TKA was reported to deteri-
orate post-operative clinical result with persistent pain, and 
cause abnormal knee kinematics. We have found post-oper-
ative medial stability affected one-year post-operative pa-
tient satisfaction and functional outcome. Therefore, our new 
surgical concept “medial preserving gap technique” was 
found to be safer and feasible in PS-TKA with preserving me-
dial knee stability and control lateral laxity. Medial preserving 
gap technique would be a useful gap technique to enhance 
clinical outcome including patient satisfaction. 

Conclusion
We introduced a new surgical concept named “medial pre-
serving gap technique (MPGT)” aiming at medial stability in 
PS-TKA. We found MPGT was safer and feasible to preserve 
medial stability and control lateral compartment, which 

would enhance patient satisfaction in TKA.

Measured Resection vs Gap Balancing 
Technique for TKR: with Specific 
Reference to PROMs

Nicolaas C. Budhiparama1, Matthew P. Abdel2, 
Sébastien Parratte3

1Nicolaas Institute of Constructive Orthopaedic Research & 

Education Foundation for Arthroplasty & Sports Medicine, Jakarta, 
Indonesia, 2Department of Orthopedic Surgery, Mayo Clinic, 

Rochester – MN 55905, USA, 3Department of Orthopedic Surgery, 

University Hospital of Marseille, Marseille, France

With the increasing number of TKAs performed each year, in 
addition to the procedures being performed in younger and 
more active patients, the number of revision procedures is al-
so increasing. One of the most common causes of failure is 
instability. Therefore, soft-tissue balancing is essential to a 
successful TKA.

In order to achieve a well-balanced knee (which has been de-
fined as symmetric and balanced flexion and extension gaps), 
two distinct surgical techniques have been identified: meas-
ured resection and gap balancing. Since these two methods 
utilize different techniques to determine ligament balancing 
and femoral component rotation, controversy exists regard-
ing the best technique.

Surgeon experience and familiarity with a particular implant 
most likely plays the greatest role, regardless of which tech-
nique is utilized. Today, there are likely more measured re-
section and cruciate-substituting users in the North America. 
In Europe, there is great variability among and within 
countries. The authors prefer a hybrid method. The concept 
of a hybrid technique is ideal because TKA is both a soft-tis-
sue and bony procedure. Combining the two techniques, 
with established intraoperative checks-and-balances between 
the two techniques, allows for minimization of inappropriate 
ligament releases and component malalignment.

With the current literature, controversy remains whether the 
measured resection or gap balancing technique is superior. 
No difference has been observed in PROMs between the two 
techniques. As for survivorship, long-term studies have re-
ported good survival with both techniques.

The goals of a TKA are for it be well-aligned and well-bal-
anced with improvements in patient function and satisfaction. 
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Rather than trying to decide which technique has overall bet-
ter outcomes, it is more important to determine in a partic-
ular surgeon’s hands, which technique provides the most re-
liable and reproducible results of achieving the above-men-
tioned goals. As with most surgery, if it is done well, the 
goals and outcomes can be achieved, regardless of technique.

Present and Future of MIS-TKA

Hideo Matsumoto
Keio University, Japan

MIS-TKA is now recognized as one of the established proce-
dures for the TKA with which the post-operative pain can be 
minimized and the rehabilitation program can be accelerated. 

Procedures
Para-patellar medial skin incision and sub-vastus approach 
are adopted with the incision length between 7 and 11 cm. 
Vastus medialis muscle is left untouched as far as possible. 
Firstly, infra-patellar fat pad is partially removed and rough 
osteotomy of the patella is carried out to obtain a sufficient 
exposure of the joint. Sequence of the osteotomy is slightly 
different from the conventional TKA as the operative view is 
limited. Femoral distal osteotomy is carried out, followed by 
tibial proximal osteotomy. Femoral finishing cut and tibial 
keel cut are performed afterwards. Finally, the finishing cut of 
the patella is carried out. By this sequence, each osteotomy 
can be carried out smoothly. Each component is fixed in or-
der (tibia, femur and then patella) using cement and the op-
eration is finished after confirming the varus-valgus and flex-
ion-extension alignments, soft tissue balance and patellar 
tracking are acceptable.

Hints and Pitfalls
1. Learning curve is strong and sufficient practice is required 

for both the surgeon and assistants.
2. One more cm skin incision makes the operative difficulty 

half.
3. Sub-vastus approach is recommended in order to mini-

mize the muscle damage.
4. Change in flexion angle during the operation is important 

for a better view to be obtained.
5. Further development of the implant and instruments is re-

quired to improve the outcome.

Accurate and precise operation is the minimum requirement 
for the TKA, but if we keep this in mind and carry out the 

procedures properly, MIS-TKA is a useful technique to mini-
mize the operative stress onto the patient

Symposium 3 - TKA (Safety and Satisfaction)

16:00-17:20 Friday, April 28ㆍAuditorium A

Blood Loss Management and 
Tourniquet Use in TKR

Chyun-Yu Yang, Chih-Wei Chang
Department of Orthopedics, National Cheng Kung University 

Hospital, Tainan, TAIWAN

Total knee arthroplasty (TKA) is associated with significant 
postoperative blood loss for which blood transfusion might 
be necessary. In the past decade, we have focused on the 
studies about the way to decrease blood loss in TKA. First, we 
note that most of the post-operative blood loss occurs within 
the first four hours. Later, we confirmed the temporary 
clamping drainage for the first four-hours is an effective 
method to save blood after total knee arthroplasty.

Further, a clinical trial was conducted to compare the 
blood-saving effect by temporary clamping drainage and 
that by non-drainage. The index procedures with post-oper-
ative drainage consumed more blood loss without additional 
benefit compared with those without drainage. Thus, we 
gave up the routine use of the drainage system in our pri-
mary TKR in our daily practice. 

One of our randomized controlled trial revealed that use of 
tourniquet can save blood without additional complications. 
Also, immediate ice packing can also reduce post-operative 
swelling and blood loss. Recently, the administration of top-
ical or intravenous tranexamic acid has been showed to sig-
nificantly save blood after surgery. All these methods men-
tioned above have become our routine. 

In this talk, we will like to share our experiences and the tips 
and pearls in reducing peri-operative blood loss of TKA.

To sum up, use tourniquet to maintain a bloodless operation 
field rather than an intraoperative deflation for hemostasis. 
For primary joint replacement, no drainage is required. Once 
you use drainage, an early four-hour clamping of the drain 
helps to reduce blood loss.

As to pharmacological hemostasis, a peri-operative paren-
teral tranexamic acid is advised while the intra-articular appli-
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cation of tranexamic acid achieved for better hemostasis. 
After operation, leg elevation to 25 degrees flexion of hip is 
also advised.

10 Years Study of Venous 
Thromboembolism

Thanainit Chotanaphyti
Phramongkutklao Medical College, Thailand

For the first 3 years we studied prevalence of Deep vein 
thrombosis; we preformed lung scan bilateral contrast ve-
nography and duplex ultrasound in Hip & Knee surgery. We 
found out that nearly 50% of postoperative Hip & Knee sur-
gery had deep vein thrombosis. The characteristics of DVT 
were mostly small thrombus distally from popliteal vein, even 
12% of DVT cases had proximal small DVT. Deficiency of 
Protein C, Protein S and antithrombin III were found in 28% 
of TKA patients but this does not relate to the chances of 
DVT occurring. The sequence of most common prevalence of 
DVT were TKA, hip fracture and THA. After 2 years, all pa-
tients who performed venography were called back to follow 
up for Post thrombotic syndrome. We found out that 28% of 
patients had PTS and most of this relates to the group of 
DVT post operative patients. The study to compare a 1-year 
mortality rate between patients with and without prophylaxis 
in elderly hip fracture patients, was studied and used deaths 
as the end point of this research. The results were that there 
was no difference in these 2 groups. After a 10-year follow 
up of the TKA, 9% of patients died approximately 5 years after 
surgery. There were no casualties during the first year after 
the surgery that may relate to acute pulmonary embolism.

Although we are able to find DVT after a Hip & Knee surgery, 
we cannot relate DVT to fatal pulmonary embolism. However, 
post thrombotic syndrome is related to local complications 
after DVT. There will be other factors or precipitating factors 
that relate to DVT, that is, ones that are present after surgery, 
to fatal PE after a Hip & Knee surgery.

References
1. Incidence of Deep Vein Thrombosis in Postoperative Hip 
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2. Risk Factors of Deep Vein thrombosis after Total Knee 
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3. The Prevalence of Thromboplilia and Venous Thromboembo-

lism after Total Knee Arthroplasty. J Med Assoc Thai 2007; 
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4. Prediction of Deep Vein Thrombosis after Total Knee Arthro-
plasty with Preoperative D-Dimer Plasma Measurement. J Med 
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5. Lower Extremites’ Posthrombotic Syndrome after Total Knee 
Arthroplasty. J Med Assoc Thai 2009; 92 :39-44.

6. The Mortality Rate after Throboembolism Prophylaxis in the 

Hip Fracture Surgery. J Med Assoc Thai 2009; 92:115-119.
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The Risks and Benefits of VTE 
Prophylaxis for Asian in TKA

Choong Hyeok Choi
Department of Orthropaedic Surgery, College of Medicine, Seoul, 
Korea.

Venous thromboembolism(VTE) is a one of the major compli-
cation and also make a serious life-threatening condition on 
total knee arthroplasty(TKA) patients. The prophylactic meas-
urements even with potent chemical medicine are required 
to prevent from a serious complication for Western popu-
lation. Chemoprophylaxis with coagulation inhibitor is a ef-
fective method to prevent VTE in TKA, but it also has serious 
adverse effect of bleeding. The literatures suggested a sub-
stantial variations in the incidence of VTE in different race 
and ethnicity. Although several recent studies suggested the 
incidence after TKA in Asian population is comparable to that 
in Western population, but some other studies showed the 
incidence of deep vein thrombosis(DVT) and pulmonary em-
bolism(PE) is still relatively low in Asian countries than in 
Western countries. So we are having some controversy on 
routine chemoprophylaxis in TKA for Asian in the aspect of 
risks and benefits. We need to review of chemoprophylaxis 
effect on VTE, clinically significant DVT or PE and fatal PE and 
bleeding risks. We also have to consider costs and related le-
gal issues. So we plan to review the literatures about risks 
and benefits of VTE prophylaxis for Asian in TKA. 
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Pain Control after TKA

Parag Kantilal Sancheti
Sancheti Institute for Orthopaedics & Rehabilitation, India

Joint Replacement surgery is commonly performed surgery 
in India and all over the globe. The commonest fear that the 
patient has about surgery is, the post operative pain. Pain is a 
sensory and an emotional experience that may be associated 
with or without tissue damage. It is less understood, complex 
phenomenon control by neural, cellular and hormonal 
mechanism.

Multimodal pain management is what we follow, It Includes -
    • Pre-op Patient education & counseling.
    • Pre emptive Analgesia
    • Regional anaesthesia 
    • Intraoperative use of cocktail inj.
    • Post op use NSAIDS & Injectables, patches

Benefits of post-operative pain control are - Increased pa-
tient satisfaction, Improved ROM and functional recovery, 
Decreased narcotic requirements, Reduced hospital stay, 
Reduced Cardiac, GI and chest complications.

Why post-op pain management is so important - Pain con-
trol affects Length of Stay (LOS) in Hospital; today most of us 
have come down to 3 to 4 days stay after joint replacement 
compared to past stay of 10-14 days, In USA , LOS now is < 3 
days, DAYCARE TKR is being practiced. 

Patient education and pre emptive analgesia is important, 
improved peri-operative pain management using multimodal 
approach enhances early recovery, reduced hospital stay and 
early return to work. No pain protocol is ideal, pain manage-
ment protocols have to be tailor made for each patient as 
each patient is different. 

A Comparison of Postoperative 
Alignment between Patient-specific 
Guides and Conventional Device in 
Total Knee Arthroplasty

Tomoyuki Saito, Ken Kumagai, Izumi Saito, 
Yasushi Akamatsu
Department of Orhopaedic Surgery, Yokohama City University 
Hospital

Background
The majority of orthopaedic surgeons believe the importance 
of mechanical alignment on the survivorship of total knee ar-
throplasty (TKA) and aim to achieve neutral mechanical align-
ment during TKA. However, previous studies demonstrated 
the difficulty in reproducing the target alignment using con-
ventional intramedullary and extramedullary cutting guides. 
Patient-specific guides (PSG) are custom-made cutting blocks 
for each patient using models based on magnetic resonance 
imaging (MRI) or computed tomography (CT) and introduced 
to solve this problem. The purpose of this study was to com-
pare postoperative alignment between procedures with PSG 
and conventional device (CON) and to evaluate the useful-
ness of PSG in reproducing the neutral mechanical alignment 
for TKA.

Material and Methods
A total of one hundred forty-three knees in one hundred 
twenty patients who received primary TKAs at two different 
centers were retrospectively reviewed by the board-certified 
orthopedic surgeons. A medial parapatellar approach was 
used and a thigh tourniquet was inflated. The one prosthesis 
was used in all cases, the Vanguard (Zimmer Biomet, Warsaw, 
Indiana, USA) using fully cemented implants. Fifty-five pa-
tients underwent TKA with CON and eighty-eight patients 
underwent TKA with CT- or MRI- based Signature PSG. The 
mean age at the time of surgery was 74.5 years in CON 
group and 76.3 years in PSG group. Clinical outcomes were 
evaluated using the Japanese Orthopaedic Association score 
for osteoarthritic knees at 1 year post-operative follow-up. 
Lower limb alignment was assessed by measuring hip-knee- 
ankle (HKA) angle in an anteroposterior weight-bearing 
long- leg standing radiograph. Implant positioning angles in 
the coronal plane were assessed by measuring α angle de-
fined as the medial angle between a line drawn parallel with 
the femoral component condyles and the mechanical axis of 
the femur and β angle defined as the medial angle between a 
line drawn parallel to the tibial component and the mechan-
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ical axis of the tibia. Operative outcomes including surgical 
time and blood loss, and complications were compared be-
tween two groups.

Results
The JOA score improved from 51.3±11.3 points preope-
ratively to 82.6±13.5 points postoperatively in CON group 
(p<0.05) and from 54.3±9.0 points preoperatively to 84.4±9.5 
points postoperatively in PSG group (p<0.05). However, no 
significant difference was found between two groups regard-
ing clinical outcomes. The mean HKA angle was corrected 
significantly from -10.8±7.9° preoperatively to -1.1±3.9° 
postoperatively in CON group (p<0.05) and from -7.9±10.4° 
preoperatively to -0.4±3.1° postoperatively in PSG group 
(p<0.05). Proportion of outliers beyond an acceptable range 
of 3 degrees was 29% in CON group and 14% in PSG group 
for HKA angle (p<0.05), 24% in CON group and 11% in PSG 
group for α angle (p<0.05), and 27% in CON group and 14% 
in PSG group for β angle (p<0.05). Surgical time was 
166.1±35.6 minutes in CON group and 127.9±26.8 minutes 
in PSG group (p<0.05). Blood loss was 238.3±132.1 ml in 
CON group and 186.8±120.7 ml in PSG group (n.s.). There 
was no significant difference in the incidence of complica-
tions including periprosthetic joint infection, deep venous 
thrombosis, and pulmonary embolism.

Discussion
The most important finding of the present study was that 
surgical procedure using PSG for TKA reduced rate of outliers 
beyond an acceptable range of 3 degrees in lower limb 
alignment and implant positioning angles. In addition, PSG 
technique shortened operative time. One retrospective study 
(Fang et al. 2009) based on 6070 TKAs reported that the best 
survival was for overall alignment between 2.4° and 7.2° of 
anatomical valgus and outliers in overall alignment have a 
higher rate of revision than well-aligned knees. The goal of 
TKA should be to restore alignment within 3 degrees of varus 
or valgus. One of advantages with PSG technique is an im-
provement of mechanical alignment in association with sur-
gical technique of TKA. Thus good survivorship may be ex-
pected in this technique, although long-term follow-up is 
necessary. 

Conclusion
Surgical procedure using PSG improved postoperative coro-
nal alignment and shortened operative time in TKA. PSG is a 
useful tool for TKA.

Symposium 4 - Meniscus

08:00-09:00 Friday, April 28ㆍAuditorium B

History of Meniscal Repair and 
Replacement

Rene Verdonk
Gent University Hospital, Gent, Belgium

Meniscal diagnosis has come a long way. Clinical examina-
tion and patient history have been supplemented with other 
diagnostic tools such as digital-precision imaging. It still re-
mains the orthopaedic surgeon’s prerogative to take into ac-
count any of these and to tailor the treatment to the in-
dividual patient, while relating the clinical information to his 
experience.

In addition , as imaging is still black-and-white information – 
soon maybe more colourful – it needs to be put into per-
spective, taking into account the patient’s complaints and 
physical limitations. Therefore, the combination of both 
worlds – clinics and images - is essential, but may sometimes 
be difficult, even for the seasoned orthopaedic surgeon.

Once designated as the “gold standard” for the diagnosis of 
meniscus pathology, arthroscopy has currently become part 
of the therapeutic arsenal, because effective surgical treat-
ment is included. However, a common denomination of the 
similar findings remains difficult. 

In fact, the steps towards confronting the tentative pre-
operative diagnosis with the actual findings are being taken 
every day in orthopaedic diagnosis.

Arthroscopy has paved the way for straightforward arthro-
scopic surgery of the menisci. The concept of these being 
“vestigial” structures has long been refuted. The integrity of 
these semilunar cartilages is respected more and more as 
they are handled with care,

since adequate resection has become the standard of care 
whenever appropriate, surgery and suture of the meniscus 
have gained importance in the armamentarium of surgical 
procedures. 

With this has come an explosion of devices designed to ob-
tain satisfactory stabilization of the torn part(s), commonly 
leading to good long-term clinical results.

Long-term results (2) have clearly shown the importance of 
both healed menisci and stable ligament structures to the 
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cartilage surface of the knee, this being a prerequisite for the 
long-term integrity of this weightbearing joint.

However, once the original treatment has led to adequate 
and sometimes dramatic resection, the “slippery slope” con-
cept comes into play. Meniscal tissue loss requires replace-
ment as does loss of stability. Ligament replacement has pro-
ven to be the standard of care in the ligament deficient knee 
joint . Meniscal replacement is still an ongoing but growing 
field of research.

When confronted with total resection, total replacement with 
allografts has proven to be a valuable alternative with sat-
isfactory long-term outcomes. Deepfrozen, cryopreserved, 
and viable allografts tend to provide 70 % of near-sat-
isfactory results whatever the preservation technique used. 
This is particularly true for the lateral compartment of the 
knee.

However, the number of these cases is limited, because most 
often only partial meniscectomy has “ ab initio “ been per-
formed with preservation of the meniscal wall. This has led 
the way to partial replacement of the meniscus, exploring 
new concepts of implants capable of withstanding physio-
logical stress, strain and loads in the knee joint.

In this emerging field of clinical science, research has led to 
the development of fascinating new products, such as the 
collagen meniscus implant and a polyurethane scaffold de-
signed to recreate normal homeostasis and thus a painfree 
and hopefully long-lasting, well-functioning knee.

Thus, researchers and clinicians are trying to beat the odds 
by searching for a replacement structure, resorbable yet 
strong enough to allow time for ingrowth of the “meniscal” 
cell so as to replace the implant scaffold with new-woven 
own collagen. This cell, the type of which is still not fully un-
derstood, partly originates from the vascularized synovium 
but also from the knee joint itself, as provider of a stimulat-
ing medium.

Today’s knowledge of knee meniscus history will allow to be 
a stimulus for a future research and development

Procedure and Outcome of Meniscal 
Repair for Isolated Tears Extending to 
Avascular Region

Shinichi Yoshiya, Ryo Kanto, Hiroshi Nakayama
Department of Orthopaedic Surgery, Hyogo College of Medicine, 

1-1, Mukogawa cho, Nishinomiya, Hyogo, Japan

Introduction
In surgical treatment of meniscal tears, recent efforts have 
been directed toward preservation of meniscal function with 
meniscal repair rather than meniscectomy. In an attempt to 
preserve the meniscal function, since 2012, we have ex-
panded the indication for meniscal repair including tears in 
the avascular region and degenerative tears with use of fibrin 
clot for healing enhancement. The purpose of this study was 
to examine the clinical and functional outcomes for a series 
of patients who underwent meniscal repair for isolated me-
niscal tears with this indication and technique.

Patients and Methods
Among the patients who underwent meniscal repair from 
2012 to 2015 for isolated tears extending to avascular region 
and those with degeneration, minimal one-year follow-up re-
sults could be obtained for 51 knees (24 medial and 27 later-
al menisci). Meniscal repairs with concomitant ligament or 
bony procedures were excluded from the study subjects. In 
the repair procedure, arthroscopic inside-out technique us-
ing a zone-specific cannula was mostly employed while out-
side-in and all-inside techniques were occasionally utilized as 
augmentation. In addition, fibrin clot was intraoperatively 
prepared and implanted to the repair site for healing 
enhancement. 

Postoperative clinical outcome was assessed using the 
Lysholm score and Tegner activity scale and compared with 
the preoperative scores. Evaluation of the healing at the re-
paired site was based on clinical assessment for meniscal 
signs and symptoms such as pain with catching and locking. 
When failure of meniscal repair was suspected, MRI was per-
formed to confirm the healing status. 

Results
Knee function as assessed by the mean Lysholm score sig-
nificantly improved after surgery, and preoperative activity 
level (as assessed by Tegner Scale) was regained in 80% of 
the patients. Clinical healing was attained in 18 of the 24 me-
dial meniscal repairs and 24 of the 27 lateral meniscal repairs 
(75% and 89% respectively). Varus malalignment with medial 
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shift of the mechanical axis was significantly correlated with 
the poor clinical outcome after medial meniscal repair. 

Conclusion
Arthroscopic meniscal repair with expanded indication af-
forded generally satisfactory outcome with overall clinical 
healing rate of 82%; however, results of degenerative medial 
meniscus repair in knees varus malalignment was less 
satisfactory. 

Results of Meniscus Allograft 
Transplantation (MAT) Using Bone 
Fixation

Seong-Il Bin
Department of Orthopedic Surgery, Asan Medical Center.

Function of Meniscus

Tx. Principle in Meniscus
    : Meniscal tear should be repaired whenever possible. 
    : However, partial & subtotal /total meniscectomies are 

still necessary very frequently.
    : Loss of meniscus progressive joint degeneration

After Meniscectomy
    : post meniscectomy compartmental pain
    : development of 2ndary OA

History of MAT
    : Milachowski et al, 1984 (The first human MAT)

Meniscus Allograft Transplantation
    : Generally accepted as a treatment alternative for selected 

symptomatic patients with previous complete or near- 
complete meniscectomy

Current Indications

Contra-indications
    - Severe degenerative change, Outerbridge Gr IV, femoral 

condyle flattening, marked osteophyte formation, 
Ligament instability, Malalignment, Hx. of infection

Graft Consideration
    : Fresh-frozen, Non-irradiated allograft recommended

Graft Sizing- Bone Measurement 
    Plain radiographs; the gold standard of preoperative graft 

sizing [Pollard ME, et al  Arthroscopy (1995)]

Surgical technique

    : “ Site selection for ant. & post. horn anchoring is more 
important than particular  technique ”

Fixation Method
    Fixation without bone block 
    Fixation with bone block
        # Separate bone plug fixation : Bone plug technique 

Medial meniscus 
        # Single bone bridge fixation : Keyhole technique 

Lateral meniscus
Trough technique

Bone plug fixation

Key hole technique

AMC experiences
    : Dec. 1996 ~ Mar. 2017 
      490 cases ( MM - 92 / LM –398 cases)

Results of Meniscus Allograft Transplantation Using Bone 
Fixation

   - 110 Cases With Objective Evaluation (Bin et al, 2012, 
AJSM)

Long-term Survival Analysis of Meniscus Allograft 
Transplantation With Bone Fixation MAT using bone 
fixation (Bin et al, 2017, Arthroscopy)

10 year survival rate = 98.0%   95% CI (94.1 ~ 100%)

15 year survival rate = 93.3%   95% CI (83.7 ~ 100%)
    : High survival rate & long term survival time.
    : Effective treatment that can delay subsequent 

arthroplasty for a long time

Summary
    1. MAT(Meniscal Allograft Transplantation) is the estab-

lished procedure !!!
    2. Survival rate was high with acceptable indication & ac-

curate surgical technique.
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    3. MAT with Bone fixation showed remarkable improve-
ment in terms of clinical evaluation

    4. MAT cannot make a normal meniscus.  But the knee 
with MAT is much better than the knee with No 
Meniscus.

Symposium 5 - ACL

13:40-14:50 Friday, April 28ㆍAuditorium B

Macroscopic and Histologic ACL 
Anatomy

Rainer Siebold
ATOS Hospital in Heidelberg, Germany 

Part 1: Flat ACL ligament Arising from a Crescent 
Shaped Part of the Tibial Bony Insertion. 
No Posterolateral Fibers present.

Purpose: The ACL midsubstance and the tibial bony insertion 
of the ACL were assessed macroscopically and histologically 
and suggestions for bone tunnel placement were developed.

Methods: The ACL midsubstance and the tibial ACL insertion 
were dissected in 16 cadaveric knees (8 fresh frozen and 8 
formalin fixed) using magnifying spectacles. Digital measure-
ments and histologies were performed. The anatomical find-
ings were reconfirmed during ACL reconstruction in 50 
knees. Suggestions were developed for bone tunnel place-
ment in SB and DB ACL reconstruction.

Results: In all knees the bony insertion of the ACL was shap-
ed like a golf club with an average area of 107.4 mm2 (99.1–
124.0 mm2). The tibial ACL fibers were arising from a crescent 
shaped area which is the posterior margin of the tibial bony 
insertion. It runs from close to the Eminentia intercondylaris 
(EI) along the medial tibial spine (MTS) to the most anterior 
fibers of the root of the lateral meniscus. By beeing in direct 
contact to the anterior and posterior root of the lateral me-
niscus the crescent of the bony insertion formed a complete 
ring with the lateral meniscus. The ACL fibers arising directly 
from the crescent formed a flat ACL ligament with an aver-
age width of 11.8 mm (10.2 – 14.0 mm) and a thickness of 
only 4.1mm (2.6 – 6.4 mm). At midsubstance (half way be-
tween tibial and femoral insertions) the ACL was an average 
of 9.5mm (7.0 - 11.4 mm) wide and 3.8mm (2.9 - 4.9 mm) 
thick. No posterolateral inserting ACL fibers were found. 
Septums were observed between fibers, no clear bundles 
were seen. The histology of the tibial ACL insertion and the 

arthroscopic evaluations reconfirmed above macroscopic 
findings. 

To reconstruct the main portion of the tibial ACL fibers a SB 
bone tunnel may be placed in the center of the golf club bo-
ny insertion adjacent to the MTS. For DB ACL reconstruction 
an AM bone tunnel may be orientated centromedial along 
the anterior border of the ACL insertion and a posteromedial 
(PM) bone tunnel along the MTS.

Discussion: The tibial ACL fibers arise from a crescent like 
part of the bony insertion, which is shaped like a golf-club. 
The ACL forms a circle with the lateral meniscus and was not 
an oval ligament but flat. The MTS and the anterior root of 
the lateral meniscus were found to be excellent landmarks 
for arthroscopic anatomical reconstruction. Only PM fibers 
were found and no posterolateral ones. 

Conclusion: Our study support the concept of a flat ACL 
ligament. Tibial footprint reconstruction has to be 
re-evaluated. A flat footprint reconstruction with a flat graft 
may be ideal. Posterolateral bone tunnel placement is 
none-anatomical and should therefore be changed to 
posteromedial.

Part 2: Histological Analysis of the Tibial ACL Insertion

Purpose: To describe the morphology of the tibial ACL in-
sertion by histological assessment in the sagittal plane. 

Methods: For histology the native (undissected) tibial ACL in-
sertion of 6 fresh-frozen cadaveric knees was cut into 4 sag-
ittal sections parallel to the long axis of the medial tibial 
spine. The slices were stained with hematoxylin and eosin, 
Safranin O and Russell-Movat pentachrome. All slices were 
digitalized and analyzed at a magnification of ×20. 

Results: From medial to lateral the anterior-posterior lengths 
of the ACL insertion were an average of 10.2, 9.3, 7.6 and 5.8 
mm. The anterior margin of the tibial ACL insertion raised 
from an anterior ridge. The most medial ACL fibers rose 
along with a peak of the anterior part of the medial tibial 
spine in which the direct insertion was adjacent to the articu-
lar cartilage. Parts of the bony insertions of the anterior and 
posterior horns of the lateral meniscus were in close contact 
to the lateral ACL insertion. A small fat pad was located just 
posterior to the tibial ACL insertion. There were no central or 
posterolateral inserting ACL fibers in the area intercondylaris 
anterior. 

Conclusion: The functional intraligamentous midsubstance 
ACL fibers arose from the most posterior part of its bony ti-
bial insertion in a flat and “C-shape” way. The anterior border 
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of this functional ACL started from a bony ’anterior ridge’ 
and the medial border was along with a peak of the medial 
tibial spine. 

Femoral Tunnel Placement and Graft 
Choice in ACL Reconstruction

Andy Williams
Fortius Clinic, London

BACKGROUND
The ‘anatomical’ concept of tunnel placement at the centres 
of the ACL footprints has been proposed as optimal 
technique. Also it has been widely accepted that in ACLR 
(ACL reconstruction) hamstring and patellar tendon autograft 
give similar results. Assessment of these two beliefs is 
needed. 

Professional footballers are an interesting group to study. 
They are hard to lose to follow-up, such is their profile, and 
data are available on the internet for those who subsequently 
move clubs. As a result, for coarse data such as the rate of 
re-rupture of the graft, a 100% follow-up is to be expected. 
In addition, they will test their grafts and any flaw will be 
clearly evident. In less demanding groups of patients, it is 
harder to compare operative techniques with regard to their 
effect on outcome as these patients do not ‘stress’ their sur-
gery as much as athletes will. 

MATERIALS /METHODS
A minimum two-year follow-up of all consecutive isolated 
autograft ACL reconstructions in professional footballers 
(soccer players) undertaken by a single surgeon (AW) over 12 
years from 2002 is presented below1,2. Obviously, with time, 
more re-ruptures will occur in those with surviving grafts at 
the time of follow-up, but in professional football, re-rupture 
almost exclusively occurs within 12 months of surgery. In this 
retrospective case series, the mid-third patellar tendon graft 
is compared with the quadrupled semitendinosis / gracilis 
graft, and regarding femoral tunnel placement the central 
femoral footprint position is compared to a tunnel in the tra-
ditional anteromedial bundle position. The position of the ti-
bial tunnel was constant throughout, entering the joint in the 
centre of the tibial footprint of the ACL.

RESULTS
206 cases were identified that had an isolated ACLR (i.e. no 
other ligament injury / surgery nor any meniscal / chondral 

injury / surgery). Return to pre-injury level of professional 
football was 96%. 

The findings regarding graft re-rupture are stark. The overall 
rate of re-rupture of a quadrupled hamstring graft (14 of 125 
cases) is higher than that for patellar tendon grafts (7 of 81 
cases), which equates 11% versus 8.6% respectively, regard-
less of the position of the femoral tunnel. The difference 
made by the choice of the position of the femoral tunnel is 
still more dramatic: the rate of re-rupture of a patellar ten-
don graft a little more than doubles from 4.5% (1 of 22) to 
10.2% (6 of 59) in the ‘anatomical’ central footprint group. 
But there is an even larger rise in the rate of re-rupture if the 
hamstring grafts are considered, with approximately 2.5 
times more in the central femoral footprint position of 17% 
(9 of 53) compared with 6.9% (5 of 72) in the anteromedial 
bundle position.

DISCUSSION and CONCLUSION
‘Anatomic ACLR’ may be flawed as a concept as seen by clin-
ical outcomes but also recent anatomical / biomechanical 
work. Hamstring grafts for ACLR in professional soccer 
re-rupture more often than patellar tendon grafts.

A defence of the central position of the tunnel in the femoral 
footprint by its proponents, who usually actually acknowl-
edge an increased rate of graft re-rupture, is to suggest that 
this occurs due to better placement of the femoral tunnel 
causing the graft to ‘work properly’ and thus be stressed and 
have more risk of failure. In their view this is the price of bet-
ter long-term outlook in terms of less osteoarthritis. They 
presume central femoral footprint tunnel placement will lead 
to better knee kinematics and hence, less risk of osteo-
arthritis. Indeed, cadaveric studies have investigated the rela-
tionship between the positioning of the femoral tunnel and 
stability at the time of the operation, often showing better 
immediate control of stability, particularly in regards to piv-
oting type manoeuvres, when the femoral tunnel was placed 
more centrally in the footprint compared with a tunnel 
placed outside the footprint3-7. However, there is emerging 
literature showing no significant difference in the initial 
post-operative stability between a femoral tunnel eccentri-
cally placed in the footprint in the region of insertion of the 
‘direct fibres’ of the ACL when compared with a centrally 
placed graft8,9. Therefore, using a position of the femoral tun-
nel that is still within the femoral footprint, and thus also 
‘anatomical’ in the position of the ‘direct’ ACL fibres, would 
be expected to confer the benefits of an anatomically based 
position of the graft and improved isometry with lower rates 
of re-rupture when compared with a central or posterolateral 
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bundle positioned graft, as well as better knee kinematics. 
Several studies suggest that the most biomechanically im-
portant ACL fibres are not in the centre of the ‘footprint’ but 
eccentrically placed along the attachment close to the inter-
condylar ridge: the ‘direct fibres’10-13.

The ‘beliefs’ stated in the introduction need careful re-evalu-
ation. Long-term clinical studies are clearly required. Whilst it 
would seem that a central femoral footprint position for the 
femoral tunnel should be avoided in preference for the AM 
bundle position, graft choice needs careful thought – a cus-
tomised approach is probably best.
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Quadriceps Tendon for Anterior 
Cruciate Ligament Reconstruction

Andri M.T. Lubis
Department of Orthopaedic Surgery, Faculty of Medicine 

Universitas Indonesia – Dr. Cipto Mangunkusumo Hospital, 

Jakarta, Indonesia

There are several autograft tendons could be used for 
Anterior Cruciate Ligament (ACL) reconstruction, including 
bone patellar tendon, hamstring tendon, and quadriceps 
tendon. Hamstring tendon is the most favorite graft for ACL 
reconstruction in Asia and Indonesia. However, sometimes 
the hamstring tendons in Asian patients are short and small. 
The bone patellar tendon is not so popular since the anterior 
knee pain during kneeling. Many papers mention that the 
strength of quadriceps tendon as same as the strength of pa-
tellar tendon. We have performed the research comparing 
hamstring tendons and quadriceps tendons. The quadriceps 
tendons group showed the better result. Quadriceps tendons 
could be a good alternative for patients with small hamstring 
tendon.

Keywords: quadriceps tendon, ACL reconstruction
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Modified Transtibial Single Bundle ACL 
Reconstruction. Advantages vs 
Disadvantages

Chong Hyuk Choi, Sang Woo Jeon
Arthroscopy & Joint Research Institute, Department of 

Orthopaedic Surgery, Severance Hospital, Yonsei University 

College of Medicine, Seoul, Korea

Introduction
Classical arthroscopic techniques for ACL reconstruction were 
established in the early 1990s. The reconsturction using the 
transtibial technique was introduced by Rosenberg and 
Deffner in 1997 and soon became popular for being simple 
among the most orthopedic surgeons who performed ante-
rior cruciate ligament reconstruction. Though postoperative 
clinical outcome in anterior cruciate ligament reconstruction 
using the transtibial technique have been reported to be 
good by and large, being reported that the residual rota-
tional instability was caused by the femoral tunnel aperture 
located closer to 12 o'clock than the original femoral foot-
print of ACL and the high-shallow position occasionally. This 
shortness led to a thorough review of the anterior cruciate 
ligament under biomechanical and anatomical perspective. 
And new procedures have been introduced to overcome this 
problem.

Femoral tunnel drilling methods in ACL reconstruction 
(Transtibial VS Transportal) 
The transportal technique and the outside-in technique are 
two typical alternatives to the classical transtibial technique. 
These two techniques have enabled femoral tunnel aperture 
to be located closer to the femoral footprint of the ACL 
which compensated the limitation of the transtibial 
technique. This has been proved in various studies compar-
ing these two alternatives with the transtibial technique. 
While there has been increasingly raised claim that it is diffi-
cult to make the femoral tunnel aperture on its original ana-
tomical position using transtibial technique, recent studies 
have shown that postoperative knee stability and femoral 
tunnel aperture location similar to those of the transportal 
technique could be produced by modified transtibial 
technique. Lee and Youm et al reported that the optimal 
femoral tunnel aperture on its anatomical position with good 
clinical outcomes could be achieved by having patients’ legs 
figure of 4 position during the reconstruction with transtibial 
technique. 

Choi et al. reported that femoral tunnel drilling through the 

reamed tibial tunnel which has its aperture just lateral to the 
tibial attachment site of MCL facilitated operators to make 
almost femoral tunnel aperture on the anatomical ACL femo-
ral footprint. Total 398 patients who received ACL re-
construction from 2006 and 2015 were analyzed with more 
than one year follow-up period. 198 cases were performed 
by the transportal technique and other 200 cases by the 
modified transtibial technique. Auto hamstring was used for 
single bundle graft in both techniques. Clinical outcomes 
were assessed by SSD of KT-2000 arthrometer, Lachman 
grade (< 3mm, 3 to 5mm, 6 to 10mm, >10mm), ROM deficit 
(degree), Pivot shift test, One-leg hop test (%), Visual 
Analogue Scale (0-100), Lysholm score, Tegner activity scale, 
IKDC subjective score, and IKDC objective grade. The femoral 
tunnel aperture was measured by the quadrant method, first 
introduced by Bernard et al., using 3D reconstruction CT im-
ages taken postoperatively. The comparison between two 
groups showed no significant difference in all clinical out-
come variables and CT measurements. Meanwhile, the articu-
lar side aperture of tibial tunnel was located slightly posterior 
to the anatomical ACL tibial footprint side in the modified 
transtibial technique group on average. 

Conclusion
According to the series of research, the transtibial technique 
has evolved into modified transtibial technique with adjust-
ing tibial tunnel aperture overcoming the unsatisfactory loca-
tion of the femoral tunnel. This technique has enabled sur-
geons to perform an anatomical ACL reconstruction and at-
tracted attentions with its simplicity and better operational 
field compared to those of other two methods (outside-in 
technique and transportal techinique). 

Suggestions
Other advantages comparing the transportal technique in-
clude 1. Long length of the femoral tunnel 2. The surgeons 
can preserve enough ACL remnant. 3. Multiple options of 
femoral fixation method can be selected. 4. Femoral tunnel 
drilling using femoral tunnel guide is an advantage in terms 
of consistency of the technique. 5. In case it is inevitable to 
get the position of the femoral tunnel aperture more likely to 
be high and shallow, the surgeons have other options of 
femoral tunnel drilling methods such as outside-in technique.
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A Prospective Cohort Study of Anterior 
Cruciate Ligament Reconstruction 
Using LARSTM and The 4-STG Graft: 
A Mean of 10 Years Outcome

Shiyi Chen*, Tianwu Chen
Fudan University Sports Medicine Center & Dept. of Sports Med. & 

Arthroscopy Surgery, Huashan Hospital, Fudan University, 
Shanghai 200040, P. R. China

PURPOSE
This study was prospectively evaluating and comparing the 
long-term results of anterior cruciate ligament (ACL) re-
construction using the ligament advanced reinforcement sys-
tem (LARSTM) and the four-strands semitendinosus/gracilis 
(4STG) graft at a mean follow-up time of 10 years. 

METHODS
This prospective Cohort Study included 3 times follow up 
within 10 years, respectively the 1st in 2006（1.5ys postop）, 
the 2nd in 2010 (4~5ys post-op）, the 3rd in 2015-2016（10 
years around）to compare 10 years outcome of LARS Vs. 
4-STG in ACLR. A total of 389 Cases underwent ACL-R from 
July 2004 to July 2006 in my institute. Of them, 133 ACL-R 
cases using either LARS or Auto-4STG which were om 81 cas-
es, which were in prior filtered by exclusive criteria from 126 
cases) between July 2004 and December 2006. The cases 
were followed for a mean of 9.8 ± 0.6 years (range, 8.7 to 
11.1) and evaluated according to the International Knee 
Documentation Committee (IKDC) evaluation scale, Knee 
Injury and osteoarthritis outcome score (KOOS), Lysholm- 
Gillquist score, as well as Tegner rating scales. The radio-
graphic exam was also performed to evaluate the degener-
ative change of the affected knee.

RESULTS
Regarding failure case (including recurrent laxity and severe 
complications), there were two cases in group I and four cas-
es in group II respectively at the final follow-up. The IKDC 
subjective score in group I and II increased from a respective 
average of 46.7 (14.9 ~ 72.4) and 47.2 (23.0~75.9) pre-
operatively to 89.3 (63.2~100.0) and 88.3 (69.0~98.8). The 
Lysholm score in group I and group II increased from aver-
age levels of 51.8 (14 ~73) and 50.6 (15~71) preoperatively 
to 90.6 (81~100) and 91.3 (82~100) respectively. The Tegner 
score in group I and group II increased from respective aver-

age levels of 3.0 (1~ 4) and 3.0 (1~4) to 6.4 (4 ~8) and 6.5 
(5~8) respectively. The overall KOOS score in group I and II 
increased from 63.8 (15.0 to 94.4) and 63.1 (20.0 to 94.4) pre-
operatively to 87.6 (40.0 to 100.0) and 87.2 (60.0 to 100.0). 
According to the IKDC evaluation form, in group I, 16 cases 
were graded as normal,12 cases nearly normal, one abnor-
mal, and one severe abnormal. In group II, 15 cases were 
graded as normal, 11 cases were nearly normal, three was 
abnormal, and one was severe abnormal. Regards the degen-
erative change of affected joint, in group I, according to the 
Kellgreen & Lawrence classification, 9 cases were graded as 
0, 11 cases were graded as 1, and 8 case were graded as 2 
(X-ray exam was not performed for two cases of revision sur-
gery for recurrent laxity). In group II, 10 cases were graded as 
0,13 cases were graded as 1,7 case were graded 2. There was 
no case of grade 3 or 4 in both groups.

CONCLUSIONS
The results of this study demonstrated that the long-term 
outcome of the LARS-ACL reconstruction was comparable to 
that of the 4STG-ACL reconstruction in failure rate and de-
generative change, both of them showed satisfactory out-
comes in subjective or objective evaluation. 

Management of Pediatric ACL Injuries: 
the European Approach

Romain Seil1,2, Caroline Mouton1,2, Rainer Siebold3,4, 
Lars Engebretsen5,6,7

1Department of Orthopaedic Surgery, Centre Hospitalier de 
Luxembourg, Luxembourg, Luxembourg, 2Sports Medicine 

Research Laboratory, Luxembourg Institute of Health, 

Luxembourg, Luxembourg, 3HKF - Center for Hip-Knee-Foot 
Surgery, ATOS Hospital, Heidelberg, Germany, 4Institute for 

Anatomy and Cell Biology, Ruprecht-Karls University of 

Heidelberg, Heidelberg, Germany, 5Department of Orthopaedic 
Surgery, Faculty of Medicine, University of Oslo, Oslo University 

Hospital, Oslo, Norway, 6Cochair Oslo Sports Trauma Research 

Center, Oslo, Norway. 7International Olympic Committee (IOC), 
Lausanne, Switzerland

An ACL tear in a pediatric patient is a serious knee injury, 
which cannot be repaired back to normal. Return to elite lev-
el pivoting sports will be severely compromised, if not 
impossible. Pediatric ACL tears are rare, accounting for less 
than 5% of all ACL injuries, and do rarely occur under the age 
of 9. Children’s knees are very different from adult knees. 



2017 APKASS SUMMIT

74 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

This is due to the presence of the different growth plates, but 
also to knee laxity, which is much higher than in adult knees. 
The speed of knee growth decreases by the (skeletal) age of 
12,5 years in girls and 14,5 years in boys. It takes one addi-
tional year for the growth plates to fuse completely, which 
happens at a skeletal age of 13,5 years in girls and 15,5 years 
in boys. Knee laxity decreases in parallel, making the knees 
stiffer. Soon after, starting around age 15, the incidence of 
ACL injuries increases dramatically, reaching the highest peak 
in 15-20 years old girls. The reasons for this dramatic in-
crease are currently under investigation [31]. They may be re-
lated to biomechanical and neuromuscular changes. 

The current evidence for treatment of these injuries is low 
[23]. Some 15-20 years ago, they were mainly managed non-
operatively or by suture repair, which did too frequently re-
sult in unsuccessful outcomes. At that time, the risk of pedia-
tric knee ligament reconstruction had not been deeply eval-
uated yet and the diagnostic possibilities were inferior to cur-
rent standards. Therefore, many of these injuries were diag-
nosed late and orthopaedic surgeons were often confronted 
to a negative selection of ACL injured children, presenting 
with secondary meniscus tears and cartilage lesions. 
Nowadays, pediatric ACL reconstruction is a safe procedure 
with good clinical results and low complication rates, pro-
vided that surgery was correctly performed.

Pediatric ACL tears have a high impact on physical activity 
with a significant risk of developing a posttraumatic early 
osteoarthritis. In recent years, studies have emphasized the 
importance of prevention [25]) and there are also studies 
showing that a high activity level may be kept with correct 
training without meniscal and cartilage injury the first two 
years after the injury [23]. However, clinical studies found 
concomitant injuries at that young age group in as high as 
50-65% of ACL tears [1, 9, 20] although the quality of these 
studies can be questioned. Therefore - clearly - the primary 
objective must be to protect children and adolescents from 
such a severe injury. Prevention programs have to be im-
plemented [25, 33, 34] and young athletes should under-
stand that prevention is important for their future sports abil-
ity and health. 

An acute ACL tear usually stops most sports practice in an 
instant. The injured child and his/her parents often feel in-
secure about the situation and are afraid of permanent 
damage. To put their mind on ease, it is very important to 
take some time for consulting. The specialist physician has to 
check for additional injuries and has to establish an exact 
diagnosis. Therefore, a gentle examination and an MRI are 

necessary. A decision for conservative or operative treatment 
has to be taken [22]. This is usually very emotional for the 
young patient and parents, and needs a proper medical 
advice. If not available, a specialist has to be found for the 
child.

In case of an isolated ACL tear without concomitant meniscus 
or cartilage injury, initial conservative treatment may be 
chosen [32]. The knee may be protected in a brace for 6-8 
weeks and active, secondary preventive physiotherapy 
should be performed. The focus is on stabilizing the knee 
and on regaining coordination and strength. A certain num-
ber of patients may benefit from a conservative approach 
and may not need surgery. If there is no meniscal or cartilage 
damage, which requires surgery early on, the surgical deci-
sion can be postponed. The final treatment decision should 
be made in discussion with the child and the family after a 
proper rehabilitation program has been undertaken for at 
least six months.

The rate of subsequent meniscal injury in this young group 
of active patients is high [12]. Damage to the meniscus or 
cartilage may be as devastating as the ACL injury. Therefore, 
there is an international consensus that in case of con-
comitant damage to the meniscus (bucket handle type of in-
jury) and/or persistent knee instability, an ACL reconstruction 
should be performed. The goal is to stabilize the knee, im-
prove its function, repair the meniscus and protect the knee 
from future episodes of giving way and injuries [19, 20]. 

Many surgical techniques have been described in order to 
perform the best possible ACL replacement in children and at 
the same time to reduce the surgically induced complication 
potential to a minimum. An anatomic graft placement is diffi-
cult to obtain in children with the currently available techni-
ques [17]. This is due to the presence of the growth plates, 
especially on the femoral side. According to the localization 
of the tibial and femoral tunnels, the surgical techniques can 
be divided into three categories: transphyseal procedures, 
where the tunnels are drilled through the growth plates; epi-
physeal techniques, where the tunnels are located in the ti-
bial and femoral epiphysis, not injuring the growth plate and 
finally extraepiphyseal techniques, where the graft is placed 
around the growth plate. A different type of graft placement 
can be chosen either on the tibial, or on the femoral side. 
Some authors differentiate their specific pediatric ACL re-
construction technique according to the amount of knee 
growth remaining [10]. Every surgical technique bears its 
own, specific complication potential [8, 11, 14, 18, 21, 30].

The most accepted and internationally widespread technique 
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in case of open physis is an ACL reconstruction with a soft 
tissue graft, usually autologous doubled semitendinosus- 
and gracilis tendons [6, 11, 16]. If hamstrings are used, it is 
important not to harm their periosteal attachment on the 
tibia. A too aggressive harvesting with an open tibial growth 
plate may cause a fusion of the tibial tuberosity apophysis 
and a subsequent development of a recurvatum knee [27, 
30]. Graft diameter generally varies between 6 and 8 mm. On 
the tibial side, care must be taken to position the tunnel en-
trance more medially as it is done in adults in order to pro-
tect the apophysis of the tibial tuberosity and avoid sub-
sequent development of a varus and/or a recurvatum knee 
[29]. Recently, the use of living donor allografts has been ad-
vocated [13], but this technique is controversial for ethical 
reasons. Bone plugs or fixation material should not cross the 
physis to minimize the risk of growth disturbances. The use 
of permanent artificial grafts is prohibited as it may cause 
significant growth arrest as well as the need for complex, 
3-dimensional corrective surgeries for malalignment or leg 
length discrepancies. If all precautions are taken [27], the risk 
for a growth disturbance is very low [8], but it may be under-
reported [24]. Although many complications have been re-
ported [7, 14, 15, 26, 30], the overall risk seems to be com-
parable to the risk for a bacterial infection, which is approx-
imately 0.5%. These possible side effects and complications 
of surgery should be thoroughly discussed with the family.

A monitored rehabilitation program after ACL reconstruction 
is essential for a safe return to sports. A close cooperation 
between the patient, parents, physiotherapist, coach and 
school is necessary. A thorough rehabilitation is also an im-
portant secondary preventive measure for early re-injury. 
Rehabilitation is similar for all surgical techniques, although 
more carefully handled than in adults. There is no universally 
accepted rehabilitation protocol. Children are allowed to 
bear weight on the operated leg in an extension brace over a 
period of 6 weeks; motion must be started early on to avoid 
arthrofibrosis. Non-pivoting sports activities can be resumed 
between 3 and 6 months at the earliest, pivoting sports only 
after 9 to 12 months.

In children with open physes, surgical results are good in the 
short term [2, 3, 5, 11], but current evidence for treatment of 
pediatric ACL injuries is low. Due to the remaining growth 
and knee maturation, they seem to be less predictable than 
in adults. In adolescents, there is a high risk for re-tears. 
Recent studies have shown a cumulative rate of re-tears 
and/or contralateral ACL injuries of up to 30% in 
15-20-year-old athletes. Transphyseal pediatric ACL re-
construction results in an elongation of the graft, thereby fol-

lowing the longitudinal growth of the operated limb. As a 
consequence, the diameter of the graft decreases over time 
in relation to the size of the bone. Other growth changes, like 
secondary notch narrowing, verticalization of the bone tun-
nels and of the Blumensaat line have been described [28], 
but their clinical significance in the long term remains 
unknown.

In summary, an ACL tear is a severe injury, creating a perma-
nent damage to the young knee joint [4]. A stable knee is im-
portant to protect the meniscus from secondary injury and 
early osteoarthritis. Return to high-level cutting and pivoting 
sports bears a high risk of re-injury and additional damage. 
The child or adolescent and the family must be made aware 
of the danger of pivoting sports regardless of surgical or 
nonsurgical treatment. As mentioned above, current evi-
dence for treatment of pediatric ACL injuries is low and ado-
lescent ACL reconstructions have too high recurrence rates. 
Finding the right treatment for each child and adolescent 
athlete is a matter of balance, patience and thorough follow 
up. 
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ACL Revision Reconstruction: Causes of 
Failure and Clinical Outcomes

Ao Yingfang
Peking University Institute of Sports Medicine, Beijing, China

ACL reconstruction is the surgical treatment of choice to re-
store stability and function after ACL rupture. It was reported 
that although ACLR is an effective surgery with good or ex-
cellent outcomes in 75% to 90% patients, about 10% to 15% 
will require a revision. 253 revision ACLR (6 for 2nd time re-
vision) were performed from 2001-2015 in our institute. The 
average time from primary surgery to revision was 3.86 years 
(10 days to 18.48 years). The most common cause of failure 
was traumatic (56.92%). The second cause of failure were due 
to technical problems (31.23%), including femoral tunnel 
malposition (49.78%), tibial tunnel malposition (39.44%), in-
valid fixation (9.05%), graft source (1.72%). While infection 
reason were 0.79% and non-specific reason were 11.07%. In 
all revision cases, 51 patients from the local city were fol-
lowed up at an average of 4.55 (1.38-14.63) years. These pa-
tients shared similar baseline characteristics with the overall 
revision cohort. Generally, patients restored stability and 
maintained good objective and subjective outcomes about 5 
years after ACL revision surgery. The Tegner, Lysholm and 
IKDC subjective scores significantly improved from pre-re-
vision level. Age at revision surgery was negatively associated 
with patient-reported IKDC score, with older age reporting 
poorer outcomes. Patients who sustained instability after pri-
mary ACLR reported poorer Lysholm score after revision 
surgery. Thus a successful primary ACLR (stability restored) 
and younger age predict better outcomes after revision 
surgery.

One-stage Revision ACL Reconstruction

Konsei Shino
Yukioka Hospital, Japan

It is our strong policy to preform revision ACL Reconstruc-
tion (ACLR) as one-stage procedure to avoid further burden 
on the patients after primary ACLR. 

It is well known that majority of ACLR failures are caused by 
nonanatomically-placed femoral tunnels. They are predom-
inantly created by trans-tibial tunnel technique, and located 

anterior to the anatomical ACL attachment area. At the time 
of revision ACLR, it is mandatory to create the new femoral 
tunnels at the native ACL attachment area while avoiding 
overlapping tunnels. 

The anatomical rectangular tunnel ACL reconstruction (ART 
ACLR) with a 10-mm wide bone-patellar tendon-bone (BTB) 
graft was developed to mimic natural fibre arrangement in-
side the native ACL, and to minimize space between the tun-
nel wall and the bone plug or its tendinous portion ( Shino, 
Arthroscopy, 2005,2008). When a 10-mm wide bone-patellar 
tendon-bone (BTB) graft is chosen for revision ACLR, the 
cross-sectional area of 50 mm2 for the parallelepiped tunnels 
in ART ACLR is smaller than that of 79 mm2 for 10-mm cylin-
drical tunnels in conventional round tunnel techniques. In 
case the ART ACLR is indicated as a revision procedure, 
therefore, the new anatomical revision ACLR tunnel is more 
easily created behind the primary ACLR tunnel without tun-
nel overlapping (Shino, CORR, 2012). 

In case that the femoral tunnel-overlapping is unavoidable 
with the ART procedure, the route of over-the-top of the lat-
eral condyle could be an acceptable option instead of the 
tunnel technique. 

Anterior Cruciat Ligament 
Reconstruction: The Middle East 
Experience

Masoud AL Riyami
Khoula Hospital, Muscat, Oman

Football game is the most popular sport in the Middle East, 
almost 90% of young male play on amateur level. We found 
majority of our patients for ACL reconstruction are due to 
football injuries. Taking a country like Oman as example, 
there are many predisposing factors probably contribute for 
this injury to be common namely; the playground, player’s 
built and player’s awareness. An audit study of one team op-
erated upon 335 of male players, from January 2011 to 
December 2014 using patellar tendon graft n=132 and ham-
string graft n = 203. The study address the surgeon’s trend 
of graft choice, player’s age, interval from injury to surgery, 
and associated injuries. Oxford Knee Score was used to as-
sess player’s satisfaction and functional ability. We found that 
previous to 2012 the number of operated cases using PTB & 
Hamstring grafts were almost equal however, there were 
sharp increase of using hamstring graft the years to follow. 
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The intervals between the injuries to operations were more 
than one year in 80% of patients. The most common asso-
ciated injury was medial meniscus 34%. Infection rate was 
lower with players operated using hamstring graft. Rate of 
instability/failure was almost the same for both groups 3.5%. 
In general 92% of players in PTB group and 94% in hamstring 
group have excellent score. 

Symposium 7 - Instability: Focus on Bone Loss

08:00-09:10 Friday, April 28ㆍAuditorium C

Bone Defect and Shoulder Instability

Eiji Itoi
Professor and Chair, Department of Orthopaedic Surgery, Tohoku 

University School of Medicine, Sendai 980-8574, Japan

I Glenoid Defects
  A. Prevalence of Glenoid Defects
    Erosion 15-70%
    Fragment 22-50% 
  B. Assessment of Glenoid Defect
    Imaging modalities: 3D-CT = the best method among 

x-ray, 2D-CT, 3D-CT, MRI
    Estimation of the lost bone = Estimation of the original 

glenoid shape
        Best-fit circle method
        Use the contralateral glenoid as a reference
    Description of defect size 
        Linear description: diameter of the circle, width of the 

contralateral glenoid
        Areal description: calculation of the area between the 

circle and the glenoid
  C. Critical Size of Glenoid Defect
    Defect size ≥ 6 mm (26% of glenoid width) bony sta-

bility↓ 
    Defect size ≥ 6 mm (25% of glenoid width) stability 

after Bankart repair↓ 
    Critical size = 25% of the glenoid width 
    More recent study: critical size may be smaller 

II Hill-Sachs Lesion (HSL)
    Risk of HSL to engage w/ the glenoid
        Depends on the relative size of HSL to the glenoid
        Therefore, both HSL and glenoid defect need to be 

assessed simultaneously
    How to assess the risk of HSL

        Dynamic examination: too often misused, risk of dam-
aging the Bankart repair 

        Glenoid track concept 
    Glenoid track width: 84% (cadaveric shoulders), 83% (live 

shoulders) 
    Engaging HSL Off-track HSL 
    Non-engaging HSL On-track HSL 
    Clinical validation studies of the on-track/off-track con-

cept 

Evaluation of Bone Defect in Shoulder 
Instability

Patrick Yung Shu-Hang
Professor & Chief, Sports Medicine Team, Department of 
Orthopaedics & Traumatology, Faculty of Medicine, The Chinese 

University of Hong Kong

President, Hong Kong College of Orthopaedic Surgeons
President Elect, Asian Federation of Sports Medicine

Hon. Secretary, APKASS

Operative Management choice for patients with shoulder 
dislocation relies on the status of the soft tissues, as well as 
the bone loss over both the humerus and the glenoid. 
Evaluation of bone defect in shoulder instability has always 
been a controversial subject, from how to measure & quanti-
fy the actual bone defect on glenoid & humerus, how is it re-
lated to the clinical relevance, and how is the orientation & 
location of all these defects affecting the analysis. The con-
cept of bipolar lesion, the on-track & off-track concept, are 
also being advocated and still there are still some arguments 
regarding the clinical importance in definitive management. 
The Remplissage procedure seems to be one commonly em-
ployed operation to deal with the Hill Sach defect, but how it 
should be done and how is it related with its size (length, 
width & depth) is also worth to be explore. In this lecture, all 
the mentioned controversial points will be discussed and 
consensus hopefully can be agreed. 
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Management for Glenoid Bone Defect 
in Shoulder Instability

Hiroyuki Sugaya
Sports Medicine & Joint Center, Funabashi Orthopaedic Hospital

Glenoid bone loss is frequently associated with chronic trau-
matic shoulder instability and amount of bone loss greatly 
affects surgeon’s decision-making. However, in shoulders 
with significant glenoid bone loss, although a certain amount 
of bone resorption can inevitably happen in all shoulders at a 
chronic stage, the majority of shoulders retain viable bone 
fragments, working as a core of the labroligamentous 
complex. Therefore, it is of great advantage for patients if 
this fragment can be incorporated into the Bankart repair 
since surgeons can avoid performing invasive non-anatomi-
cal bone-grafting procedures and complications associated 
with these procedures. We have recently published the lon-
ger-term outcome study after arthroscopic bony Bankart re-
pair and revealed that glenoid morphology was normalized 
with time after this procedure even if preoperative glenoid 
defect was significant. We believe that proper ligament ten-
sioning greatly contributed remodeling and new bone for-
mation of the glenoid. Although the prevalence is low, pa-
tients with severe glenoid bone loss without substantial size 
of fragment require bone grafting procedures. If they have 
healthy and robust capsule, arthroscopic iliac bone grafting 
with capsulolabral reconstruction is recommended. If other-
wise, Latarjet is the only option of treatment. 

In this talk, I will mainly describe how to evaluate bone loss 
and pearls of successful for soft tissue Bankart repair for 
shoulders with or without bony Bankart lesion.

Management of Humeral Defect in 
Shoulder Instability

Kwang Won Lee
Eulji University Hospital

In addition to soft tissue injury, bony lesions are frequent af-
ter anterior shoulder dislocation and include defects of the 
glenoid or impaction of the posterolateral humeral head. The 
latter is commonly known as a Hill-Sachs lesion. Hill-Sachs 
lesions differ in size and orientation, producing variable ef-
fects on subsequent shoulder instability. 

The incidence of these lesions in the setting of glenohumeral 
instability is relatively high and approaches 100% in persons 
with recurrent anterior shoulder instability. Glenoid bone loss 
is typically associated with the Hill-Sachs lesion in patients 
with recurrent anterior shoulder instability. The lesion is a bi-
polar injury, and identification of concomitant glenoid bone 
loss is essential to optimize clinical outcome. Other pathol-
ogy (eg, Bankart tear, labral or capsular injuries) must be 
identified, as well.

It has been demonstrated that isolated soft tissue Bankart re-
pair with a Hill-Sachs defect of large proportions, lead to 
higher instability recurrence rates (Boileau et al 2006; Burkart 
& De Beer, 2000). Treating the associated HS defect, how-
ever, can dramatically reduce recurrence rates from as high 
as 67%, down to 2-5% (Boileau et al.2006; Burkart et al.2007). 

Even with this known association, the critical size and ori-
entation of the Hill-Sachs defect remains unknown and 
controversial. While most authors agree that Hill-Sachs de-
fects less than 20% can be treated non-operatively and those 
over 40% should be treated operatively, it is those between 
20 and 40 % that remain controversial, as they may be sig-
nificant depending on their orientation, width, and depth. 

Biomechanical studies have demonstrated that isolated 
Bankart repair with a 15% Hill-Sachs defect will not dislocate, 
while those with 30 and 45% Hill-Sachs defect will dislocate 
prior to but not after remplissage (Elkinson 2012, Giles 2011, 
Kaar 2010, Sekiya 2009). Sekiya found that an isolated 25% 
Hill-Sachs defect without anterior capsulolabral injury was 
stable, suggesting if the anterior capsulolabral injury heals, a 
25% Hill-Sachs defect may not be critical size (Sekiya 2012)) 
Recent review articles have suggested that remplissage be 
performed in patients with >25% Hill-Sachs defect and gle-
noid loss less than 20-25% (Bollier 2010, Provencher 2010)

The orientation of the Hill-Sachs defect is important and de-
termines the position of potential engagemen (Burkart 2000). 
Engagement has been used as an indication for surgery by 
multiple clinical studies and is thought to be associated with 
up to a 100% recurrence rate after isolated arthroscopic 
Bankart repair. The orientation, or Hill-Sachs angle, has been 
described as the angle between the longitudinal axis of the 
humerus and the deepest axis of the defect, which is more 
horizontal than non-engaging (25.6° av °13.8) (Cho 2011). 
Yamamoto introduced the glenoid tract concept (Yamamoto 
2007). It was felt that the orientation and width of the 
Hill-Sachs defect was of greater importance then depth and 
length. As the arm is normally elevated and externally ro-
tated, the contact position between the glenoid and humeral 
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head shifts from inferomedial to superolateral creating a 
“track”. If the edge of the defect extends medial to the gle-
nohumeral contact area (track) in external rotation, the 
Hill-Sachs will likely engage with the glenoid rim. The track is 
normally 84% of the glenoid length, and begins at the rota-
tor cuff insertion on the greater tuberosity.

Treatment is dictated by subjective and objective findings of 
shoulder instability and radiographic findings. Nonsurgical 
management, including focused rehabilitation, is acceptable 
in cases of small bony defects and non-engaging lesions in 
which the glenohumeral joint remains stable during desired 
activities. Surgical managements described to address this 
humeral head defect include allograft humeral head re-
construction, rotational proximal humeral osteotomies, os-
teochondral transplant or even humeral head replacement. 
The best treatment has not been defined in the current liter-
ature since some of these procedures address the defect di-
rectly, while others manipulate the articular arc length to pre-
vent engagement of the defect on the glenoid rim,. Two ad-
ditional procedures garnering interest in recent years – the 
Remplissage procedure and Latarjet coracoid transfer – are 
aimed at limiting HS defect engagement and subsequent 
glenohumeral dislocation.

The Remplissage procedure, initially described by Purchase 
et al. in 2008, involves an arthroscopic posterior capsulodesis 
and infraspinatus tenodesis into the Hill-Sachs defect 
(Purchase, Wolf, Hobgood, Pollpck, & Smalley, 2008). This ef-
fectively converts the intra-articular impaction defect into an 
extra-articular impaction defect and prevents engagement 
with the anterior glenoid rim through a soft tissue bumper. 
Similarly, the Latarjet coracoid transfer, more commonly used 
in the reconstruction of glenoid-sided bone loss, has been 
proposed as treatment for an engaging Hill-Sachs defects. 
Transfer of the coracoid process to the anteroinferior glenoid 
rim extends the glenoid arc length, providing not only addi-
tional bony support, but also a restrictive soft tissue “sling ef-
fect” that helps resist anterior translation of the humeral 
head (SS Burkhart et al.2007; Giles, Boons et al.2012; 
Skendzel & Sekiya, 2012). By increasing the glenoid arc 
length, and subsequently the distance to the reconstructed 
anterior glenoid rim, greater external rotation is allowed be-
fore Hill-Sachs defect engagement, reducing the incidence of 
glenohumeral dislocation (Burkhart . 2007).

In summary, the critical width and angular orientation of a 
significant Hill-Sachs defect remains unknown. The above 
studies suggest some indications for remplissage: Hill-Sachs 
defect > 25% in width, glenoid bone loss < 20%, a more hor-

izontal orientation / Hill-Sachs angle or engagement demon-
strated during dynamic arthroscopic evaluation and a 
Hill-Sachs defect ending medial to the glenoid tract. Several 
options are available to treat large Hill-Sachs defects in pa-
tients with recurrent shoulder instability. Arthroscopic re-
mplissage is a safe, effective technique for the management 
of bone loss on the humeral head. Postoperative reductions 
in external rotation may occur, but these differences may not 
be clinically significant. It is paramount for the orthopaedic 
surgeon to recognize engaging Hill-Sachs defects and treat 
them accordingly. Failure to recognize bone loss at the time 
of operative stabilization may result in failure of soft-tissue 
reconstruction surgery.
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Symposium 8 - Sports Injury: Throwing Shoulder

11:00-12:00 Friday, April 28ㆍAuditorium C

Throwing Athletes: What is Different 
and What Should be Considered

Young-Kyu Kim
Department of Orthopaedic Surgery, Gachon University, Gill 
Hospital, Incheon, Korea

The disabled throwing shoulder continues to be one of the 
more challenging conditions the shoulder surgeon faces. 
Recently, it has been suggested that this condition is the re-
sult of a primary posterior-inferior capsular contracture 
(Burkhart, 2003). Diagnosis of this condition has been made 
by noting a significant difference between IR in D vs. ND 
arms or GIRD. Unfortunately, little data exists on what con-
stitutes significant GIRD, whether it exists in a normal pop-
ulation of throwers, and whether it is the result of pathologic 
capsular contracture, or simply coexistent to it. Such in-
formation will help determine if this measurement is a valid 
tool for evaluating the shoulder at risk for disability. 

One of the difficulties with any discussion on GIRD is settling 
on an exact definition. Strictly speaking GIRD is the measured 
difference of IR between D and ND arms. This difference, 
however, is present to some degree in most throwers, and 
isn’t sufficient to mark the clinical importance of the loss in IR 
seen in the disabled throwing shoulder. Burkhart et al. (2003) 
when they described the term, dealt with this issue by defin-
ing “symptomatic” GIRD as an IR loss of greater than 25° in D 
vs. ND arms, and was the first definition for clinically sig-
nificant GIRD. These same authors noted that range of mo-
tion alterations can become problematic when IR loss ex-
ceeds ER gain in pitchers, a second definition of GIRD. Finally, 
GIRD has been defined as a loss in IR in the presence of a 
loss in total arc of motion between arms. We evaluated 23 
asymptomatic professional baseball pitchers by each of these 
definitions. Regardless of the method we used for defining 
GIRD, we found it to be a common finding in asymptomatic 
baseball pitchers (35-43%). In addition these normal pitchers 
demonstrated a large range (-45 to 5°) and a large standard 
deviation (±16°) suggesting that GIRD is quite variable in this 
normal population. This finding complicates the use of a sin-
gle GIRD measurement to define a pathologic state.

Burkhart et al. (2003) cited a series where preoperative GIRD 
was noted all pitchers in a series of type II SLAP tears con-
firmed arthroscopically. The review, however, did not include 
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any asymptomatic athletes, data on the pre-pathologic state 
of these patients, or the numbers of patients with GIRD who 
did not have type II SLAP tears. Thus it is difficult to de-
termine what degree of IR loss heralded the pathology vs. 
what may have been merely co-existent to it. Given that 43% 
of our asymptomatic actively pitching subjects displayed 
GIRD by this same definition, one must question whether a 
single measurement of GIRD is a valid method to measure 
the posterior-inferior tightness responsible for the disabled 
throwing shoulder.

In another study, Verna et al. (1991) reported that 60% of 
pitchers with pre-season GIRD went onto have shoulder 
problems that required them to stop pitching. This same da-
ta, however, would suggest that nearly half of pitchers with 
GIRD did not develop shoulder pathology. Thus, while GIRD 
was noted on physical examination, it is possible that its 
presence was unrelated or may have been a normal finding 
in the group that did not develop symptoms.

One study has looked at this question in both symptomatic 
and asymptomatic pitchers. Myers et al. (2006) compared 11 
pitchers with symptomatic internal impingement with 11 nor-
mal throwers for GIRD. The average GIRD for symptomatic 
pitchers was 19.7° +/- 12.8°, while the GIRD for asympto-
matic pitchers was 11.1° +/-9.4°. The authors did not com-
ment on whether any pitcher had an IR loss that exceeded an 
ER gain, or an IR loss with a loss of total arc of motion, and 
while the difference was significant, GIRD in symptomatic 
pitchers was below the 25 degree threshold reported by 
Burkhart et al. (2003), and only 4° higher than what the au-
thors themselves note as the normal value of 10-15° (Myers, 
2006). In our asymptomatic population, the average GIRD 
was 17°, and around 40% of all pitchers met any definition of 
clinically significant GIRD. Given this data, and the relatively 
large standard deviations and range in GIRD measurements 
present in both our data and that of Myers et al. (2006), we 
would conclude that GIRD is a variable measure in the 
asymptomatic population, and therefore should not be used 
as sole proof for the disabled throwing shoulder. A better 
use of measuring GIRD may be in a longitudinal fashion, to 
note progress with stretching programs as has been reported 
by Kibler et al. (1998) or progression of a pathologic state 
from baseline.

One explanation for the variability of GIRD may lie in adap-
tive HR. Humeral retroversion has been shown to coincide 
with the arc of motion changes seen in D arms of pitchers by 
several authors (Crockett, 2002; Kawamura, 1998; Mackiuchi, 
1998; Meister, 2001; Osbahr, 2002; Pieper, 1998; Reagan, 

2002). The data of the present study underscores this, with D 
arms showing an 11° increase in humeral retroversion versus 
ND arms. To determine how much HR influenced IR changes, 
we analyzed the data with a Pearson coefficient, and noted a 
strong (r2 = 0.48) correlation between the two, suggesting 
that humeral retroversion may play an important role in IR 
deficits seen in the D arms of throwers. This data is in agree-
ment with that of Reagan et al. (2002) and Osbahr et al. 
(2002), who also found statistically significant correlations 
between retroversion and range of motion changes.

In contrast, we found no statistically significant relationship 
between GIRD and measures of soft tissue contributions in 
this asymptomatic population. Posterior capsular laxity was 
not different between GIRD and non-GIRD groups, and we 
found no significant correlation between posterior capsular 
laxity and IR changes. Likewise cross-body adduction, our 
other measure for posterior capsular tightness, did not sig-
nificantly differ between GIRD and non-GIRD groups, nor was 
it correlated to changes in IR for either group. These findings 
are in agreement with those of Borsa et al. (2005) who found 
no side to side differences in shoulder laxity in pitchers, nor 
any correlations between shoulder laxity and range of mo-
tion adaptations. Myers et al. (2006) also noted no relation-
ship between GIRD and measures of posterior capsular tight-
ness in asymptomatic pitchers. It should be noted, however, 
that Myers et al. did demonstrate such a difference in symp-
tomatic pitchers, and should this finding be borne out in 
subsequent studies, it may establish this measurement as a 
tool for the diagnosis of the disabled throwing shoulder.

Nevertheless, given that GIRD exists as a common and varia-
ble finding in the normal pitching population, and that nor-
mal adaptive retroversion appears to be a significant contrib-
utor to it, we conclude that it should not be used as con-
firmation of the diagnosis of the disabled throwing shoulder. 
Whether it may be used in an individual over time to track 
progress or deterioration remains to be seen. A different 
measure of posterior capsular contracture such as 
cross-body adduction may be a better screening tool for the 
disabled throwing shoulder or the shoulder at risk and cer-
tainly deserves further study. Gird appears more prevalent in 
pitchers then previously thought. Large ranges of GIRD make 
using this as the sole clinical diagnosis of the disabled 
shoulder speculative at best.
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Mechanics of Throwing Shoulder and 
Treatment Options

Hiroyuki Sugaya
Sports Medicine & Joint Center, Funabashi Orthopaedic Hospital

Throwing shoulder injuries are very common among throw-
ers and variety of pathologies have been described including 
labrum lesions, partial articular side rotator cuff tears, 
Bennett lesion, and microinstability at the glenohumeral 
joint. However, although these pathologies are source of 
shoulder pain, it is also a consequence of repetitive throwing 
with deteriorated mechanics based on dysfunction of scap-
ulothoracic articulation along with trunk and lower extremities. 
Therefore, regardless of pathologies, correction of dysfunc-
tion as well as throwing mechanics by physical therapist and 
athletic trainer should be the first choice of treatment, and 
this conservative treatment is effective to eliminate or reduce 
shoulder pain in most throwers. Surgical intervention is con-
sidered only when throwers who have evident anatomical 
problems remain symptomatic even after proper con-
servative treatment with a certain amount of period.

Normally pain in throwers appears during acceleration phase 
of throwing, and this is strongly related to internal impinge-
ment, which occurs between the posterosuperior glenoid and 
undersurface attachment of supra and infraspinatus tendon. 
Surgery is often indicated when detached posterosuperior 
labrum or torn and frayed undersurface rotator cuff tissue in-
tervenes between the humeral head and the posterosuperior 
glenoid, and this becomes a cause of refractory pain and 
catching, which is very difficult to eliminate even through 
proper physical therapy. Therefore, arthroscopic debride-
ment of these pathological tissues and stabilization of the 
anterosuperior labrum is necessary in these throwers. 
Sometimes undersurface rotator cuff tears extend laterally 
and posteriorly in experienced pitchers. It is true that proper 
physical therapy combined with arthroscopic debridement 
can work for many of those throwers, however, if infra-
spinatus insufficiency is present, some throwers require sur-
gical repair in order to restore deteriorated rotator cuff 
function.

In this talk, mechanism of throwing shoulder injury, con-
servative treatment, and surgical options will be described.

Management of Throwing Shoulder 
Injury

Jin-Young Park
Neon Orthopaedic Clinic 
Center for Shoulder, Elbow & Sports Medicine

Millions of people participate in sports that involve throwing 
movements, such as classic ball throwing, baseball pitchers, 
tennis serve or volleyball spike. All movements involve com-
plex great stresses on shoulder joint. Improper biomechanics, 
excessive stress beyond the capacity of an individual’s mus-
culoskeletal system, or cumulative trauma from throwing too 
frequently can cause injury.1,2 Variety shoulder injury could 
occur, majority of them are related with SLAP lesion, Bennet 
lesion, rotator cuff tear and glenohumeral internal rotation 
deficiency(GIRD) and scapular dyskinesis. Among them, SLAP 
lesion is most common and rotator cuff injury is second.3

SLAP lesion
The repetitive demands of overhead athletes can result in 
significant injury to the biceps–superior labrum complex, re-
sulting in throwing pain and dysfunction. Interest in the diag-
nosis and treatment of superior labrum anterior and posteri-
or (SLAP) lesions has grown in recent years. According to a 
recent study by Weber et al4 the rate of SLAP repairs has 
increased. Despite this increased rate of SLAP repairs, there is 
evidence in the literature to support both operative and non-
operative treatments of SLAP tears.5 The documented suc-
cess rate for SLAP repairs in the setting of isolated SLAP tears 
ranges from 74% to 94%.6 

Although several studies have shown a high level of success-
ful outcomes after SLAP repair, more recent studies indicate 
that returning these elite athletes to their preinjury activity 
level may be difficult.7 Nonoperative rehabilitation is the cur-
rent mainstay of treatment, and a thoughtful treatment plan 
must be individualized for each athlete. Posterior capsular 
contracture and secondary GIRD can significantly improve 
with appropriate stretching protocols. Scapular dyskinesis al-
so should be corrected. A concomitant rotator cuff injury has 
a negative effect on prognosis.8 Athletes with continued pain 
despite treatment with nonoperative modalities may even-
tually require operative intervention, usually in the form of 
arthroscopic repair, for which favorable outcomes and return 
to competitive play have been reported; however, some 
more focused studies, such as those performed recently by 
Sayde et al9 have demonstrated poor return to sport rates af-
ter SLAP repair in the competitive overhead athlete. Our re-
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cent study showed similar results. In SLAP repair group, only 
50% patients returned to play, but in rehabilitation group 
74% athletes returned to play after rehabilitation.10

Rotator cuff tear
The rotator cuff muscles are the most important structures 
for stabilizing the humeral head and keeping it centered. 
Rotator cuff weakness allows the humeral head to sub-
luxation, which can lead to shoulder impingement, capsular 
stretching, or labral tearing.11

With repeated injury, articular-sided partial-thickness tears 
and intratendinous tears can develop in the rotator cuff.11 
Professional baseball pitchers are thus constantly subjecting 
the rotator cuff to supraphysiologic loads that commonly 
lead to rotator cuff tendinitis, partial-thickness rotator cuff 
tears, and possibly, full-thickness rotator cuff tears.11

While the results of long-term nonoperative treatment are 
disappointing in full-thickness tear,12 the results of surgical 
repair are good for relieving pain and improving function 
and muscular strength. Although several open surgery and 
arthroscopic techniques exist, one technique has not been 
shown to be better than another. One of the main expect-
ations of athletes, whatever their age or level of play, is to re-
turn to sports after treatment, if possible at the same level as 
before injury. This is especially true of professional and com-
petitive athletes. In 2006, Mazoue et al. reported that results 
of full thickness rotator cuff tear repairs in professional base-
ball players. They concluded that professional baseball pitcher 
to return to a competitive level of pitching after a full-thick-
ness rotator cuff repair is very difficult.13 

In recent meta-analysis study twenty-five studies were re-
viewed, including 859 patients (683 athletes) all treated 
surgically. Most recreational athletes return to sports at the 
same level of play as before their injury, but only half of pro-
fessional and competitive athletes return to an equivalent 
level of play.14

Bennet lesion
George Bennett first described posteroinferior bony lesions 
as an extra-articular ossification of the posteroinferior gle-
noid fossa in overhead throwing athletes in 1941. He pro-
posed that osteophytes in the posterior inferior glenoid may 
be caused by traction of the long head of the triceps tendon 
through repetitive throwing.15 Most Bennett lesions are 
asymptomatic, and it remains uncertain whether a posterior 
bony osteophyte is the actual cause of the shoulder pain. 
Some authors have reported successful outcomes after open 
or arthroscopic excision of exostosis, but the number of cas-

es followed after surgical excision is limited in both number 
and scope.16

Scapular dyskinesis
Scapular dyskinesis most frequently occurs as a result of al-
teration of muscle activation or coordination and it has been 
thought to affect normal scapulohumeral rhythm and should-
er arthrokinematics. Scapular dyskinesis has been found in 
overhead athletes with various shoulder and elbow patholo-
gies, including internal impingement, labral injuries, ulnar 
collateral ligament rupture and valgus extension overload 
syndrome.17 

Scapular dyskinesis patterns include; Type1- inferior scapular 
border is prominent. Type 2- entire medial scapular border is 
prominent at rest. Type3- superomedial border of scapula is 
prominent.18

There have been multiple attempts to precisely assess scap-
ular dyskinesis. 3D wing CT can be considered as an alter-
native method for assessing scapular dyskinesis.19 And scap-
ular dyskinesis is a prodromal symptom of SLAP lesion and 
impingement. So it is believed that appropriate rehabilitation 
for each type of scapular dyskinesis is important to elite 
athletes. For restoration scapular position in shoulder injury, 
strengthening of scapular stabilizing muscle is important.20
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Symposium 9 - Ankle Ligament Injury

16:00-17:20 Friday, April 28ㆍAuditorium C

Treatment for Chronic Ankle 
Instability-Ankle Arthroscopy and 
Minimal Invasive Approach for Lateral 
Ligament Reconstruction

Xu Xiangyang
Shanghai Jiao Tong University School of Medicine, China

Lateral Ankle Ligament Reconstruction 
Using Free Allograft Tendon 

Hong-Geun Jung
Department of Orthopedic Surgery, Konkuk University School of 
Medicine, Seoul, Korea, 

Introduction
Ankle sprain is one of the most common injuries. Although 
most of ankle sprain respond well to conservative measures, 
chronic instability following an acute ankle sprain has been 
reported to occur in 20 to 40% of patients. Although in-
stability symptoms may improve with rehabilitation, includ-
ing peroneal muscle strengthening, some patients require 
surgery to address lateral ankle instability (LAI). 

Many procedures to manage the anterior talofibular ligament 
(ATFL) and the calcaneofibular ligament (CFL) have been in-
troduced for patients with LAI. For example, the modified 
Broström procedure (MBP) is the most widely used primary 
intervention. However, the MBP does not yield favorable out-
comes in all cases. Karlsson reported unsatisfactory results 
from the MBP in 20 out of 152 cases (13%), and others fa-
vored this procedure less in several circumstances, such as 
general ligament laxity, previous failed cases, long-standing 
symptoms, high-demand activities, and obesity. Moreover, 
the use of the MBP is not always possible because of poor 
ATFL or CFL quality, i.e., severely scarred, attenuated or de-
fective ligament tissues. In these circumstances, anatomic re-
constructions utilizing an autograft or allograft tendon have 
increased in popularity.

For anatomic reconstruction using an autograft or allograft 
tendon, several procedures have been introduced. Therefore, 
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to select the optimal procedure, surgeons need as much in-
formation as possible regarding outcomes, including in-
formation on complications. However, there has been neither 
a consecutively updated nor a large-volume study to demon-
strate the outcomes of specific ligament reconstruction 
procedures. In contrast, there have been many reports on the 
MBP.

Pre-tensioning is already used in the reconstruction of the 
anterior cruciate ligament (ACL).2,15 During daily activities, 
grafts are subjected to traction forces; thus, it has been sug-
gested that this repeated constraining mechanism could be 
the cause of secondary slackening. Among the solutions in-
troduced to solve this potential complication, intra-operative 
pre-tensioning has been adopted by many authors to pre-
vent secondary slackening. However, controversy still re-
mains regarding pre-tensioning; moreover, no report has 
demonstrating slackening, nor has there even been a related 
study on the ankle joint.

Here, we describe a prospective analysis of the clinical and 
radiological outcomes of 66 consecutive cases, which repre-
sents, to the best of our knowledge, the largest volume, most 
updated study of chronic lateral ankle instability treated with 
anatomical reconstruction of the ATFL and CFL using a sem-
itendinosus tendon allograft and biotenodesis screws. The 
purpose of this study was to further update our experiences 
with anatomical reconstruction using allograft tendons with 
most current information as well as to evaluate the efficacy 
of the procedure, and to compare a tendon pre-tensioning 
group versus a group without pre-tensioning.

Methods
From February 2007 to January 2013, 70 patients (72 ankles) 
underwent this procedure. Six patients were lost to follow up, 
and ultimately, 64 patients (66 ankles) were evaluated. Visual 
Analogue Scale (VAS) pain scores, American Orthopaedic 
Foot and Ankle Society (AOFAS)Scores, Karlsson-Peterson 
ankle scores, and patient satisfaction were evaluated at a 
mean of 22.1 months (range: 12 to 68) postoperatively. The 
talar tilt angle and anterior translation were assessed radio-
graphically in pre- and postoperative ankle stress views.

Results
The mean patient age at surgery was 30.1 (16 to 59) years. 
The mean VAS pain score decreased from 5.5 to 1.3 (P<0.05), 
and the mean AOFAS improved from 71.0 to 90.9 (P<0.05). 
The mean Karlsson-Peterson score improved from 55.1 to 
90.3, whereas talar tilt decreased from 14.8˚ to 3.9˚. There 
was no significant difference in clinical outcomes between 
the pre-tensioned and non-pre-tensioned groups. 

Conclusion
The current technique for the anatomical reconstruction of 
lateral ankle ligaments (ATFL and CFL) with semitendinosus 
tendon allografts and biotenodesis screws can be recom-
mended for severe CLAI with very poor-quality ligament tis-
sues, considering the favorable clinical and radiographic out-
comes with high patient satisfaction in the absence of serious 
complications observed in this large series .

Multiple Ligament Injuries in Ankle

Mohammad Razi, Mohammad Hossein Chegini
Iran University of Medical Sciences, Iran

The supination–external rotation or Weber B 

Type fracture exists as a stable and an unstable type. The un-
stable type has a medial malleolus fracture or deltoid liga-
ment lesion in addition to a fibular fracture. Syndesmosis in-
jury must be ruled out in every such injuries.

Most articles have a consensus to left deltoid ligament in-
juries untreated surgically.

But in professional athletes especially with some degrees of 
valgus deformity in ankle, insufficient deltoid ligament may 
produce ankle instability.

We believe that lateral bony support which contain fibular 
fracture reconstruction and adequate reduction and fixation 
of Syndesmosis, is sufficient for lateral part of the ankle, and 
any lateral ligament damage if be left untreated, will heal 
spontaneously. But we stress on the repair of each part of 
deltoid ligament. Other combined injuries such as chondral 
or osteochondral fractures must be managed.

34 patients (mostly professional athletes) with such ankle in-
juries, management was run as described above. 

Assessment of patients was done for pain, stiffness, sagittal 
motion, instability and alignment. According to AOFAS hind 
foot score and Karlsson ankle score, good result was ach-
ieved and return to same level of activity or sport was seen in 
patients without any debilitating lesions. Detail of our techni-
que and results will be described at the time of presentation.
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Insertional Achilles Tendinopathy — 
Where Do We Stand Now?

Yinghui Hua M.D., PH.D.
Department of Sports Medicine, Huashan Hospital, Shanghai, 
China

Achilles tendinopathy is a complex condition and the exactly 
epidemiology is not clear yet. It could be divided to 2 sub-
types, Insertional Achilles Tendinopathy(IAT) and Non-inser-
tional Achilles Tendinopathy (NAT). It has been general ac-
cepted that IAT and NAT are different lesions. 

The patients with IAT have pain and tenderness at the in-
sertion of Achilles Tendon. Routine radiologic examinations 
include X-ray, MRI and ultrasound. New techniques of MRI 
and ultrasound might help doctors to know more of IAT, in-
cluding sonoelastography and three-dimensional ultrashort 
echo time(UTE) imaging of MRI. The former could provide 
quantitative information about mechanical properties of 
achilles tendon, while the latter could detect biochemical 
changes of early stage Achilles tendinopathy.

There are a lot of treatments developed for IAT. The con-
servative treatments include stretching, taping, eccentric 
training, shock wave, sclerosing agents injection, et al. PRP 
injection is thought to provide several benefits to the tendon. 
While the available data do not support the application of 
PRP in the patients with achilles tendinopathy who have 
failed first-line comprehensive nonoperative therapy.

For those conservative treatments do not work, operation, 
such as radiofrequency coblation, tenotomy, debridement, 
gastrocnemius Recession, refixation or reconstruction of 
achilles tendon are always needed. Combined lesions, includ-
ing Haglund's deformity, should be treated at the same time.

Symposium 10 - HTO/DFO

08:00-09:20 Saturday, April 29ㆍAuditorium A

High Tibial Ostetomy for Varus 
Gonarthrosis of the Knee 20 Years 
Experience

Kandiah Raveendran
Fatimah Hospital, Malaysia

High tibial osteotomy although becoming less popular is still 
the treatment of choice for a select group of patients.

Patient selection, preop planning and proper surgical techni-
que is important to ensure success.

We have used HTO for more than 20 years using various 
techniques. We have used both closing wedge and opening 
osteotomy techniques. Most of these techniques are only of 
historical interest and the various techniques used by me 
over 20 years will be described.

There are several contraindications that will also be discussed.

In the young osteoarthritic knee it may be used in combina-
tion with ACL reconstruction and micro fracture. The trend 
now is to do an opening osteotomy using locking plates.

HTO for Cruciate InstabiIity

Mark Clatworthy
Ascot & Mercy Hospital, New Zealand

The Effect of Altering the Tibial Slope on the ACL & PCL defi-
cient knee will be explained

Surgical Techniques for an Anteromedial Opening Wedge 
HTO for the PCL deficient medial compartment OA knee and 
Posteromedial Opening Wedge HTO & ACL reconstruction 
for the ACL deficiency medial compartment OA knee will be 
shown

A minimum 10 year outcome  study  utilizing an  Anterome-
dial Opening Wedge HTO  for the PCL deficient knee will be 
presented which shows a 90% 10 year survival and a sig-
nificant improvement in pain and outcomes scores
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High Tibial Osteotomy: Individualized 
Planning

Chong Bum Chang
Department of Orthopaedic Surgery, Seoul National University 
Boramae Hospital

Varus malalignment of the knee is a crucial factor to accel-
erate progression of medial tibiofiemoral (TF) osteoarthritis 
(OA) of the knee1,2, and also a strong predictor for poorer 
symptoms in patients with advanced OA of the knee3. Thus, 
realignment procedures would be a reasonable option for 
young patients with symptomatic medial TF joint OA. Indeed, 
a number of reports supported the value of realignment pro-
cedures in terms of improving pain and functions, and delay-
ing OA progression in the patient group with a little over-
correction4-7. Additionally, realignment procedure is also an 
effective and reliable method for treatment of patients with 
posterolateral rotatory instability with varus malalignment by 
reducing the excessive adduction moment8,9.

Typically, high tibial osteotomy (HTO) has been used as a pri-
mary realignment procedure for varus malalignment of the 
knee. In the track of HTO progress, lateral closed wedge HTO 
had been considered as a gold standard during the early pe-
riod of HTO10. However, coupled with development of fix-
ation system, medial open wedge HTO has been becoming 
more popular because it has definite advantages over lateral 
closed wedge HTO such as better feasibility to archive target 
correction angle and prevention of proximal tibio-fibular 
joint11. Nevertheless, even with current improvement of the 
HTO system, it is inherent limitation that this procedure 
change only the proximal tibial geometry regardless of the 
source of varus malalignment of the limb12.

 Overall limb alignment can be determined by several ana-
tomical factors. In particular, three anatomical features 
around the knee would mainly contribute overall limb align-
ment, namely the femoral condylar orientation, the tibial pla-
teau inclination, and the knee joint space tilt angle. As men-
tioned above, HTO influences the contributing portion of the 
tibia to varus limb alignment, thus an attempt to achieve 
slight valgus alignment, namely slight overcorrection, only 
with HTO may result in abnormal joint line orientation, which, 
in theory, affects the knee kinematics adversely. Thus, over-
correction more than the target angle could increase the 
chance of abnormal joint line orientation and abnormal knee 
kinematics.

Another unestablished issue is a change of knee joint space 
tilt angle by HTO. As varus malalignment increases adduction 
moment of the knee, knees with significant varus malalign-
ment can have increased opening of lateral knee joint space 
which leads to increase knee joint space tilt angle. Correction 
of varus malalignment by HTO would eliminate increased ad-
duction moment, and thus may reduce the knee joint space 
tilt angle. Therefore, if the potential change of knee joint 
space tilt angle after HTO is not considered, postoperative 
alignment can be differ from the preoperative planning, which 
may result in unexpected overcorrection of the alignment. 

Historically, undercorrection or loss of correction had been a 
major issue in the field of HTO, particularly open-wedge 
HTO. However, coupled with recent improvement of fixator, 
such as locking plate, surgical technique and planning meth-
od, loss of correction after open-wedge HTO seems to be-
come a minor problem. Rather, we anecdotally observed that 
unexpected overcorrection become more prevalent recent 
days. Even though planning method, typically Dugdale meth-
od13 and Miniachi method14 has been established for estima-
tion of the target angle for HTO, final alignment may differ 
from the preoperative planning when overlooking the poten-
tial change of the joint space tilt angle. 

In this lecture, I’d like to discuss how to select a proper pa-
tient for HTO, and how to estimate changes of the knee joint 
line orientation and joint line convergence angle after HTO. 
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Distal Femoral Osteotomy “When & 
How”

Seung Beom Han
Korea University Anam Hospital

Purpose of distal femoral varization osteotomy(DFVO) is re-
lieve the pain on lateral compartment of the knee joint by 
shifting the mechanical axis medially. Lateral opening or me-

dial closing osteotomy might be an option, but biplanar me-
dial closing technique has been more commonly used since 
it has lower complication rate such as nonunion and delayed 
union. 

Ideal candidate for this procedure is lateral compartment OA 
patients with genu valgus mal alignment. However recently 
indication is extended to lateral compartment SONK, OCD 
and post traumatic deformity. Contraindications are in-
flammatory arthritis, obesity, damaged medial meniscus, flex-
ion contracture more than 20degree, flexion limitation more 
than 90 degrees and compromised soft tissue around osteot-
omy site. 

Although, single most important factor for successful osteot-
omy is accurate alignment correction to aimed point of knee 
joint, there is no sound consensus about target point of DFO. 
Author aim summit of medial tibial spine in general(Figure 1).

Recently anatomical locking plate which is designed for distal 
femoral osteotomy is widely used and shows improved clin-
ical results(Figure 2).

 In this presentation, detailed surgical technique of DFVO us-
ing anatomic locking plate system will be presented includ-
ing surgical tips and pitfalls.

Figure 1. Pre and postoperative orthoradiogram of DFVO and 
shift of weight bearing line.
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Figure 2. TomoFix MDF(Synthes, USA)
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Rotational Distal Femur Osteotomy in 
Management of Recurrent Patellar 
Dislocation with Maltracking

Hua Feng 
Sports Medicine Service, Beijing Jishuitan Hospital, Beijing,China.

Patellofemoral malalignment is usually manifested as two 
major symptoms, patellar instability and anterior knee pain. It 
may be caused by a variety of dysplasia skeletal deformities 
and could be classified according to the involved planes as 
saggital(patellar alta), axial(trochear dysplasia, excessive fem-
oral anterversion and tibial external rotation), coronary 
(valgus knee) and combined planes(miserable malalignment 
syndrome). Torsional deformities in the lower limb frequently 

remain underrecognized as the reason for patellofemoral 
malalignment and are therefore not addressed by so called 
targeted therapies. Maltracking of the patella is present as 
the tracking of the patella deviates from its physiological kin-
ematics and demonstrates as proximal and/or distal sublu-
xation. Proximal malalignment, often called J sign, indicates 
the patella over-lateralisation in extension and centralization 
in approximate 20 degrees of knee flexion. J sign is a special 
subset of injury pattern among recurrent patellar instabilities. 
Multiple factors including both dynamic(quadriceps muscle) 
and static factors(skeletal abnormality) were recognized as 
the pathogenesis. Distal realignment procedures such as 
MPFL reconstruction, lateral release and tibial tubercle trans-
position, aiming to reduce the patella into the trochlea, failed 
to address the underlying torsion deformity and therefore, 
had a higher recurrent rates due to inability to change the 
dynamic orientation of quadricipes which could pull the pa-
tella into its original maltracking position after operation. 
Postoperative recurrence of J sign produces negative influ-
ence on MPFL graft and should be emphasized and 
addressed. In this lecture, excessive femoral torsion de-
formity as a common cause of J sign will be introduced and 
its corrective derotational distal femur osteotomy (D- DFO) 
will be presented with the philosophy of putting the trochea 
underneath the patella. The author’s preliminary clinical out-
comes as well as the relevant literatures demonstrated the 
D-DFO as an encouraging and promising procedure to: 1) re-
store the normal patella-femoral congruence, 2) stabilize the 
patellar and 3) eliminate the maltracking J sign.

Symposium 11 - TKA (Kinematics and Alignment)

10:20-11:30 Saturday, April 29ㆍAuditorium A

Strategy to Achieve Normal Knee 
Kinematics in TKA

Tokifumi Majima
Professor, Department of Orthopedic Surgery, Nippon Medical 

School

It has been reported that patient satisfaction after TKA is in-
ferior to THA. This dissatisfaction may be explained partly by 
abnormal kinematics following TKA. We have been reported 
that intraoperative medial pivot motion improves deep knee 
flexion angle and patient reported outcomes after TKA using 
mobile bearing PS TKA (JOA 2013). Furthermore, we have 
been reported that medial pivot kinematics reduced PF con-
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tact stress, suggesting that restoring normal tibio-femoral 
kinematics results in a decreased risk of PF problems such as 
anterior knee pain after TKA (JOA 2014). In order to improve 
clinical results after TKA, it is important to reproduce normal 
knee kinematics.

Various reports suggest unequable knee kinematics after 
TKA. However, there are no reports whether preoperative 
kinematics pattern affects postoperative kinematics. Further-
more, there is unclear what preoperative factors affect post-
operative kinematics. In order to clarify these issue, we com-
pared the relationship among preoperative knee deformity, 
knee kinematics and that after conventional fixed bearing PS 
TKA. These study reveals that preoperative knee kinematics 
robustly impacted upon postoperative knee kinematics in 
TKA. Severe varus knee deformity was a risk factor for abnor-
mal knee kinematics after fixed bearing TKA.

According to these findings, we propose the following strat-
egy to perform TKA for medial compartment OA knee. For 
the patients with less deformity whose varus angle is less 
than 10 degrees, conventional prosthesis may be good 
enough to achieve normal knee motion. For the patients with 
varus knee more than 10 degrees, implant which was de-
signed for medial pivot motion may reproduce normal knee 
kinematics. 

In future, we need to clear the issue whether the change of 
preoperative kinematics (non-medial pivot) to postoperative 
medial pivot motion affect patient feeling or not.

Kinematically Aligned TKA 
-Advantages-

Ye-Yeon Won, Hyung-Min Ji, Jun Han
Department of Orthopaedic Surgery, Ajou University Hospital, 

Suwon City, Korea

As many as 18%~25% prevalence of patients with mechan-
ically aligned TKA(MA-TKA) were reported as “unsatisfied” 
with TKA. Most surgeons today would agree that alignment 
plays an important role in TKA function and survival. 
Bellemans et al.(2012) investigated 250 asymptomatic adult 
volunteers and found that an important part of the normal 
TKA population is in 3° varus or more. In those cases, restora-
tion of mechanical alignment to neutral may not be 
desirable. In addition, some authors have demonstrated that 
undercorrection to an alignment of 3°–6° of varus, in pre-

operatively varus-aligned knees, resulted in better clinical 
outcomes compared with restoration to neutral align-
ment(Vanlommel et al. 2013). In fact, these findings chal-
lenge the common target for neutral coronal alignment and 
point towards a more individualized mechanical alignment 
target. According to recent reports (Parratte S et al., Matziolis 
G et al. and others), a long-held tenet (mechanical ax-
is=0°±3°, transepicondylar axis) has been challenged. It 
seems to be reasonable to postulate that for any given pa-
tient there may be a specific target value for postoperative 
knee alignment and axis that are not necessarily “mechanical 
axis=0°±3°” and transepicondylar axis. Finally, we have have 
now the emerging concepts for patient’s specific TKA in 
terms of limb alignment and rotational axis considering three 
dimensional shape matching and whole range of motion of 
the knee joint. One of these concepts is kinematically aligned 
TKA(KA-TKA) which is time honored since first described by 
Hollister in 1993, the first clinical use by professor Stephen 
M. Howell(UC Davis, CA, USA) using MRI based patient spe-
cific instruments(PSI) in January 2006. 

In KA-TKA, the surgeon positions the femoral and tibial com-
ponents to resurface the articular surfaces, restore the natu-
ral angle and level of the joint lines, and minimize ligament 
release. The primary axis is a transverse axis in the femur 
about which the tibia flexes and extends. It passes through 
the center of a circle fit to the articular surface of the femoral 
condyles from 10 to 160 degrees of flexion. There is a second 
transverse axis in the femur about which the patella flexes 
and extends that is parallel, proximal, and anterior to the 
transverse axis in the femur about which the tibia flexes and 
extends. The third axis is a longitudinal axis in the tibia about 
which the tibia internally and externally rotates on the femur 
that is perpendicular to each of the two transverse axes in 
the femur. 

This new concept of surgical technique was performed firstly 
using PSI(OtisKnee cutting guide system, Hayward, CA, USA) 
at the year of 2006. In preliminary report(Howell, 2008) of 
postoperative 3 months follow-up, in conjunction with re-
moval of osteophytes and preservation of ligaments rapidly 
returned function and restored motion, stability. Postoperative 
HKA alignment effected high patient satisfaction and had an 
acceptable clinical outcome. Later, in his 3 years of follow-up 
study, KA-TKA has gained interest because function, coronal 
limb and knee alignment, contact kinematics, and implant 
survivorship at 3 years are better than that for MA- TKA. In 
2009, the original developer, Dr. Howell SM, launched a new 
KA-TKA technique using a preoperative rotationally con-
trolled MRI scan and conventional TKA instruments uncon-
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ventionally. However this method requires PSI with routine 
preoperative knee MRI/or CT scanning. The authors would 
like to introduce briefly two studies which were conducted to 
get scientific base for the author’s own modified technique 
of original Howell’s technique without MRI and/or PSI in 
Korean knee osteoarthritis patients. For compensation of car-
tilage defects, we used intraoperative direct assessment of 
cartilage thickness using cannulated spinal needle.

Consequently, the position of components or the hip-knee- 
ankle (HKA) axis in KA-TKA could be ranged as outlier in 
terms of MA-TKA. There could be concerns about the 
long-term durability of components, especially about the ti-
bial component which could be varus resulting in aseptic 
loosening due to stress concentration on medial portion. 
However, historically, the orthopaedic community has looked 
at alignment in TKA as a dichotomous variable that is either 
aligned within 0 ± 3° of a neutral axis or malaligned. 
According to Howell’s study, however, KA-TKA restores func-
tion without catastrophic failure regardless of the alignment 
category. Because 75% of patients had their tibial compo-
nent categorized as a varus outlier and also had high func-
tion and a zero incidence of catastrophic failure, the concern 
that kinematic alignment compromises function and places 
the components at a high risk for catastrophic failure is un-
founded and should be of interest to surgeons committed to 
cutting the tibia perpendicular to the mechanical axis of the 
tibia. Dossett et. at. (2014) reported a randomized controlled 
trial of KA-TKA that the risk of early failure related to limb or 
knee alignment should be similar in KA an MA-TKA. More 
anatomic alignment of the implant was associated with bet-
ter flexion and better clinical outcome scores in the kinemati-
cally aligned group. At a mean of 6.3 years after KA-TKA, 
varus alignment of the tibial component, knee and limb did 
not adversely affect implant survival or function, which sup-
ports the consideration of kinematic alignment as an alter-
native to mechanical alignment for performing primary 
TKA.(Howell et. al. 2015). 

There has been a bundle of robust studies (Parratte et al., 
Bonner et al., Matziolis et al., Morgan et al., Vanlommel et al.) 
found no difference in survival or outcome between aligned 
TKAs and a subset of varus outliers in terms of MA-TKA. 
However, they also stated that until additional data can be 
generated to more accurately determine the ideal post-oper-
ative limb alignment in individual patients, a neutral mechan-
ical axis remains a reasonable target and should be consid-
ered as the standard for comparison if other alignment tar-
gets are introduced. Abdel et al.(2014) opposed to KA-TKA 
that while malalignment may not cause ‘catastrophic’ failure 

in the very short-term (at a mean of 31 months), such data 
cannot be extrapolated to the mid- or long-term. Secondly, 
KA-TKAs require the use of patient-specific instrumentation. 
Finally, these findings are yet to be widely reproduced. 
According to their conclusion, review of the literature sug-
gests that a neutral mechanical axis remains the optimal 
guide to alignment. In the year of 2016, there were three 
prospective randomized controlled trials, although they were 
short-term of follow-up, which are summarized as follows: 

• Young et al.: Level of evidence I, prospective, randomized 
controlled trial, MA-TKA(n=50) using imageless navigation 
(Stryker, USA) Vs. KA-TKA (n = 49) using PSI(OtisMed, USA), 
CR cemented, fixed-bearing implant (Triathlon, Stryker, 
USA), Postop. alignment by CT scan, functional scores 
(Oxford Knee Score, WOMAC, Forgotten Joint Score): 
6Wks.~2Yrs. No differences in 2-Yrs. pt’s reported outcome 
scores, Unable to demonstrate an advantage to KA-TKA in 
terms of pain or function that would justify the risk of 
durability.

• Calliess et al.: Level of evidence II. prospective, randomized 
study, PSI KA-TKA(100) vs. non-PSI(manual) MA-TKA(100), 
CR-TKA (Triathlon, Stryker), Shape-Match Technology (Otismed 
Stryker), WOMAC & KSS, as well as radiological ALMT(at 
12mts.), Null hypothesis: rejected!, no clinical diff. higher 
portion of knees with excellent function & subjectively ex-
cellent results in KA-TKA group, restoring premorbid FE axis 
may lead to better function, WOMAC & KSS: significant im-
proved in both groups with significant difference in both 
scores in favor of KA-TKA(but more outliers with poor out-
comes, might be due to mal-alignment or plan deviation is-
sues). KA-TKA might be an alternative technique, however, 
devastating errors may occur when performed in combina-
tion with presented PSI technique. 

• Waterson et al.: prospective blinded randomised controlled 
trial(MRI based KA –TKA using PSI versus MA-TKA) about 
71 patients. At one year follow-up, there were no difference 
in planed angles(HKA angles, 78% : 77%) and also in clinical 
outcomes(KOOS EQ-5D, ROM, Time Up and Go).

KA-TKA is still under evaluation and larger studies are need-
ed to establish which alignment method will promote the 
best clinical outcome after TKA. The concept of restoring the 
normal or prearthritic status when performing a TKA may be 
valid for a large number of patients but not all. Severe dis-
ease and severe preoperative metaphyseal malalignment 
makes difficult to apply. However, the author also believe 
that describing tibial component, knee, and limb alignment 
as a dichotomous variable (aligned versus outlier) is of little 
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practical value for predicting function and early catastrophic 
failure. For moving forward, Allen et al.(2016) indicated that 
more attention needs to be devoted to function in knee ar-
throplasty in order to improve patient satisfaction and while 
the mechanical axis has been useful, future improvements 
are dependent on achieving better targets. 
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Concerns about Kinematic Alignment

Yong In
Department of Orthopaedic Surgery, Seoul St. Mary’s Hospital, The 

Catholic University of Korea

Although neutral mechanical alignment is still considered the 
gold standard to obtain a long-term implant survivorship af-
ter total knee arthroplasty (TKA), considerable percentage of 
patients are not satisfied with their surgery. Encouraging 
studies have been reported that kinematically aligned TKA 
significantly increased patients satisfaction compared to con-
ventional TKA pursuing neutral mechanical axis. Good clinical 
results depends on patient selection and surgical technique. 
But it seems hard to believe that an alignment difference 
within 2°–3° between different alignment might explain poor 
patient outcome, increased implant stress and decreased 
survivorship. Kinematically aligned TKA must be explained 
from a tri-dimensional point of view rather than bi-dimen-
sional X-ray. A randomized trial showed that kinematically 
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and mechanically aligned TKAs had similar limb and knee 
alignment but the tibial joint line was in more varus in the 
first group which is consistent with average 3° varus tibial 
joint line of the general population. Such a kinematic ap-
proach is still under evaluation and larger studies are needed 
to establish which alignment method will promote the best 
clinical outcome after TKA. The concept of restoring the 
pre-arthritic status when performing a TKA may be valid for 
some patients but not all. Severe arthritis or severe pre-
operative metaphyseal deformity makes difficult to apply a 
kinematic alignment without any risk to fall in the extreme 
outliers then increasing the risk of catastrophic failure. 
Concepts about ligament balancing and measured resection 
or gap technique must always belong to the surgeon arma-
mentarium in order to help him in the quest of the best pos-
sible result rather than blindly trusting one single method of 
alignment. The purpose of this presentation is to briefly re-
view the different alignment procedures used for TKA and to 
discuss their limitations.

Neutral Mechanical Alignment: 
"Still Golden Standard in Current TKA"

Seung-Baik Kang
Joint and Spine Center, Seoul Metropolitan Boramae Hospital, 
Department of Orthopaedic Surgery, Seoul National University 

College of Medicine

Total knee arthroplasty (TKA) is one of the most frequently 
performed orthopedic procedures globally, with an esti-
mated 700,000 primary TKAs performed annually in the USA 
alone (National Hospital Discharge Survey 2010). In Korea, 
260,068 cases were performed in 2007 – 2012 (1). In the 
United States, the number of primary TKA is estimated to in-
crease by 673% until 2030 (2). 

Traditionally, the gold standard of TKA has been to restore 
an overall neutral mechanical alignment (NMA, 0 ± 3 de-
grees) of the lower limb, resulted in neutral mechanical axis 
[hip-knee-ankle (HKA) axis] (3-5). NMA TKA is one of the 
most successful operations for restoring patient function. 
Data from many clinical, simulator, finite element, and re-
trieval studies have Data from many clinical, simulator, finite 
element, and retrieval studies have led to this belief (6). NMA 
TKA techniques include and overall assessment of the 
hip-knee-ankle alignment, flexion/extension gap techniques, 
measured resection techniques and ligament releases. The 

techniques are a composite of visually appropriate landmarks 
that allow the surgeon to build a checks-and-balances surgi-
cal technique (7). The anatomical landmarks are readily as-
sessed at time of surgery allowing the procedure to be re-
producible as will be demonstrated. 

The concept of kinematic alignment (KA) was recently in-
troduced as an alternative to conventional alignment techni-
ques (8,9). In contrast to mechanical alignment, in KA TKA 
the femoral and tibial components are positioned so that the 
angles and the levels of the distal and posterior femoral joint 
line and the tibial joint line are each restored to the patient’s 
natural alignment. Although a NMA TKA improves the pa-
tient’s function, arthroplasty registries have shown that 15% 
of patients remain dissatisfied (10). A number of patients 
may exist for whom NMA is abnormal. Patients with so-called 
‘‘constitutional varus’’ knees have had varus alignment since 
the end of their growth. Restoring neutral alignment in these 
cases would be abnormal for them and case dissatisfaction. 
The concept of “constitutional varus” began to gain attention 
after Belleman’s study. This study examined 250 normal 
adults aged 20-27 years. In this study, 32% of the men and 
17% of the women had constitutional varus knees with a nat-
ural mechanical alignment of 3 degree varus or more (11). 

KA depends on the concept of 2 non-visualized transverse 
axes of the femur: The primary transverse axis, about which 
the tibia flexes and extends, and the secondary transverse ax-
is about which the patella flexes and extends. The third axis is 
the longitudinal axis through the tibia, which is perpendicular 
to the transverse axis of the femur about which the tibia flex-
es and extends. The goal of KA is to co-align the 2 transverse 
axes by providing the most adequate shape fitting of the 
symmetrical single radius femoral component design in or-
der to achieve a “more natural” knee kinematics (12). KA is 
confirmed by calculating the asymmetry of the thickness or 
the distal and posterior femoral articulating surfaces. The 
whole technique centers on reestablishing the bone, cartilage 
and Kerf surfaces to recreate an un-visualized transverse axis 
of the femur. The surgical technique consists of 4 steps: 1. 
Removing osteophytes, 2. Adjusting the plane of the tibial 
cut, 3. Releasing the posterior capsule, 4. Medializing or lat-
eralizing the tibial component (12, 13, 14)

This technique is done either via shape-matching the femoral 
component to the theoretical articular surface of the femur 
on a 3-D model, which has been created by filling in the 
worn surfaces with the use of proprietary software, or, an un-
conventional use of a conventional system of instruments 
can be used to produce KA. KA, unlike NMA, allows for many 
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hypothetical assumptions that are difficult to identify at time 
of surgery. 

KA TKAs often use preoperative MRI templating and pa-
tient-specific instrumentation (15). However, a technique for 
KA with generic instruments has been described recently. 
Few studies have compared the 2 alignment techniques, and 
currently no clear recommendations can be made regarding 
the optimal alignment strategy. More studies are therefore 
needed to investigate whether kinematic alignment can pro-
duce superior survivorship and functional outcome following 
primary TKA.

The aim of the surgeon during TKA is to achieve good align-
ment of the femoral, tibial, and patellar components. 
Inappropriate joint alignment can result in increased implant 
stress, poor patient outcomes, and decreased survivorship. 
Historically, the goal of TKA has been to return the patients 
joint alignment to be within 3 degrees of mechanical axis. 
NMA is preferred over KA because it is based on decades of 
experience, is reproducible and does not require an adher-
ence to non-visualized surgical landmarks.
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Effect of Elevated Joint Line Following 
Medial UKA on Clinical Outcomes

Aree Tanavalee
Professor and Chairman, Department of Orthopaedics, Faculty of 

Medicine, Chulalongkorn University, Bangkok, Thailand

Introduction
Joint line preservation in primary and revision total knee ar-
throplasty (TKA) related to satisfied clinical and functional 
outcomes; however, few studies addressed change of joint 
line in unicompartmental knee arthroplasty (UKA). We eval-
uated clinical outcomes following the change of medial joint 
line in medial UKA. 

Methods
Seventy-three fixed-bearing medial UKAs performed in 65 
patients who had a mean 10-year follow-up (FU) were evaluated. 
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All surgeries were performed by a single surgeon using a sin-
gle unicompartmental knee system with metal-back tibial 
tray. Anteroposterior radiographs with single-limb standing 
at 3-month FU were compared to those of preoperative peri-
od for joint line elevation. Patients were evaluated for clinical 
outcomes in relation to elevated joint line. 

Results
The average patient’s ages were 57 years (SD, 2.1). There 
were 52 females (58 knees) and 13 males (15 knees). All 
knees had elevated joint line with a mean of 4.5 mm (range; 
1-8 mm). The mean tibiofemoral angle (TFA) changed from 
8° of anatomical varus (range; 14°-0° of anatomical varus) to 
4° of anatomical valgus (range; 7°-0° of anatomical valgus). 
The joint line elevation was ≤2 mm, >3 and ≤5 mm, and > 5 
mm in 18 knees, 45 knees, and 10 knees, respectively. Knees 
with more proximal tibial varus inclination tended to have 
more joint line elevation. There were no clinical differences 
among 3 groups, in terms of KSS clinical and function scores, 
VAS, and knee range of motion (ROM). Nineteen knees had 
incomplete radiolucent line at the tibial base plate without 
radiographic change at later FU. No symptomatic and radio-
graphic findings of lateral compartment failure were de-
tected in all patients. There was no infection. However, 14 
knees with postoperative TFA of < 2° of anatomical valgus 
had increased varus alignment and underwent reoperation 
for thicker tibial insert exchange at a mean FU of 56 months. 
The survivorship for revision to TKA due to lateral compart-
ment failure or patellofemoral joint failure was 100%. 

Discussion
The present study demonstrated that medial joint line ele-
vation was inevitable in all medial UKAs. While the joint line 
of the medial compartment underwent modification, the lat-
eral compartment remained its own biomechanics and 
anatomy. Therefore, the biomechanics of the knee might al-
ter due to the join line change. However, at long-term FU, all 
patients did not developed failure of the rest knee compart-
ments in regardless of the amount of joint line elevation. 
Additionally, knees with < 2° of anatomical valgus of the 
postoperative TFA related to recurrent varus alignment and 
impaired clinical outcomes, of which, early thicker tibial insert 
exchange could extend the UKA longevity. 

Conclusion
Elevated medial joint line occurred in all fixed-bearing medial 
UKAs without effect in long-term clinical outcomes on lateral 
or patellofemoral compartments. 

Keywords: joint line, unicompartmental knee arthroplasty, 
UKA, outcomes

Quantitative Assessment of Functional 
Recovery after TKA

Hirotsugu Muratsu1, Shunsuke Yahiro1, 
Tomoyuki Kamenaga1, Yutaro Kanda1, 
Tomoyuki Matsumoto2, Akihiro Maruo1, 
Hidetoshi Miya1, Ryosuke Kuroda2

1Steel Memorial Hirohata Hospital, Himeji, Japan. 2Kobe University 
Graduate School of Medicine, Kobe, Japan.

Background
Japan had reached to super-aged society in 2007, where the 
elderly people more than 65 years-old exceeded 21% of total 
population. Aged societies are also progressing in many of 
Asian countries. The elderly patients, who suffer from muscu-
loskeletal disorders and need cares for ambulation disability 
in daily living, are rapidly increasing. This is serious problem 
of the nationwide healthcare. Japanese Orthopaedic Associa-
tion proposed a new clinical entity of musculoskeletal ambu-
latory disability symptom complex (MADS) to define the 
higher risk of ambulatory disability in the elderly population 
caused by musculoskeletal disorders in 2006.

Osteoarthritis (OA) of the knee is a major cause of MADS. 
The number of patients underwent TKA is increasing accord-
ing to aged population. These elderly patients do not expect 
to do sports, but regain independency in the activity of daily 
living. 

Although total knee arthroplasty (TKA) has been reported as 
the most effective treatment for severe OA knees, there were 
a few reports investigating the effect of TKA on basic ambu-
latory functions in the elderly patient. 

The purposes of this study were to evaluate basic ambulatory 
functional recovery and joint stability after TKA, and analyze 
the effect of both postoperative knee stability and functional 
recovery on patient satisfaction in the elderly population 
more than 65 years-old. 

Materials
Ninety patients with varus type OA knees underwent TKA 
more than 65 years-old were involved in this study. The 
mean age at surgery was 75.2 ± 5.8 (65-88) years-old. 
Preoperative standing coronal deformity was 9.6 degrees in 
varus with HKA angle.

Methods
Patients were subjected to 3 meter timed up and go test 
(TUG) to evaluate basic ambulatory function. TUG tests were 
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performed at 6 time periods; before surgery, 2 weeks, 1, 3, 6 
months and 1 year after the surgery. To standardize TUG re-
covery time during 1 year after TKA, we defined TUG recov-
ery rate as the percentage of recovery time to the pre-oper-
ative TUG as shown in the following equation. TUG recovery 
rate (%) = (TUG pre-op –TUG 1y po) / TUG pre-op ×100.

We also evaluated the knee stability 1 month and 1year after 
surgery. The knee stability at extension and flexion were as-
sessed by varus and valgus stress radiography using Telos 
(10kg) and stress epicondylar view with 1.5kg weight at the 
ankle respectively. Image analyzing software was used to 
measure joint separation distance (mm) at medial as medial 
joint opening (MJO) and at lateral as lateral joint opening 
(LJO) at both knee extension and flexion. Also, we asked pa-
tients to fill out questionnaire of patient satisfaction category 
in the New Knee Society Score (NKSS) at 1 year after TKA. 

We used repeated measures ANOVA to analyze the sequen-
tial changes in TUG at 6 time periods (p<0.05). The effect of 
knee stability on the TUG time at 1 year po was analyzed us-
ing simple linear regression analysis (p<0.05). Also, the influ-
ences of each parameter (preoperative TUG, 1-year post-
operative TUG and TUG recovery rate) on the patient sat-
isfaction score were analyzed using simple regression analy-
sis (p<0.05).

Results
Mean TUGs were 12.2, 16.7, 13.3, 11.1, 10.7, 10.4 seconds at 6 
time periods; before surgery, 2 weeks, 1, 3, 6 months and 1 
year after TKA respectively. We found significant deterio-
rations in TUG at 2 weeks po and significant improvements at 
3 months po comparing to preoperative TUG time. No sig-
nificant changes were found from 3 months to one year. 

Mean 1 year post-operative patient satisfaction score was 
29.2 ± 6.3 (12~40) points. There was a significant negative 
correlation between age and satisfaction. One-year po pa-
tient satisfaction was negatively correlated to preoperative 
TUG and one-year po TUG. TUG recovery rate had no corre-
lations with patient satisfaction. TUG 1y po was positively 
correlated with both flexion and extension MJO at one- 
month po.　TUG recovery rate negatively correlated to flexion 
MJO at one-month po. 

Discussion
The most interesting findings in the present study were that 
both flexion and extension MJO at one-month po were pos-
itively correlated with TUG 1y po and negatively correlated 
with TUG recovery rate. This indicated that early post-oper-
ative medial stability played an important role on the recov-

ery of ambulatory function. 

Ambulatory function (TUG) was significantly deteriorated 2 
weeks after surgery followed by significant improvement un-
til 3 month, and remained same level until one year after 
TKA. It needed 3 months for significant TUG recovery. Many 
factors affecting TUG time such as pain, swelling, range of 
motion and muscle power, needed more time to recover and 
resulted in relatively slow recovery in ambulatory function. 

The patient satisfaction one year after TKA was found to be 
affected by patient age and both preoperative and one-year 
po TUG time. We could not find any correlations between 
patient satisfaction and TUG recovery rate. This told us the 
preoperative functional status at surgical indication would be 
important for patient satisfaction after TKA. TKAs in the eld-
erly population should be considered before patient got too 
old and ambulatory function was not severely damaged. 
Also, more effective postoperative rehabilitation program 
which can extend functional recovery after 3 months would 
be needed for patient satisfaction. 

Conclusion
Basic ambulatory function evaluated by TUG improved sig-
nificantly 3 months after TKA with no more improvement af-
terward in the elderly population. The younger age and pre-
operative better ambulatory function would be beneficial for 
the patient satisfaction after TKA. Early postoperative medial 
knee stability at both extension and flexion were important 
for the ambulatory functional recovery and patient satisfaction. 

The Management of Bone Defect 
During TKA

Churl Hong Chun
Wonkwang Univ. Hospital

Options available for reconstitution of deficient bone stock 
on the femoral and tibial side include bone grafting, cement 
alone, cement plus screw augmentation, augmented compo-
nents, and custom components.

Bone grafting
Bone grafting is appropriate for all contained defects. The 
graft can be in the form of morsels, solid blocks, or a combi-
nation of both. Larger central defects can be treated with an 
impaction grafting technique

The hand-ream is done and the bonyl canal to a level below 
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the cyst until the cortex is engaged. A trial for a modular 
stem of the appropriate diameter is inserted into the canal 
beyond the cyst. Morselized bone is then packed around the 
stem into the cyst until it is fully filled.

The graft should be impacted firmly enough that when the 
trial stem is removed the graft has some structural integrity. 
A long-stemmed component of the appropriate length is 
then used for the final prosthesis and passed through the 
grafted material. The stem can be either press fit or ce-
mented, depending on the quality of the bone and the thick-
ness of the diaphyseal cortex. 

Cement alone
In the presence of uncontained defects, the use of long 
stems and cement alone sometimes can suffice to achieve 
adequate prosthetic fixation. Care must be taken with this 
technique, however, to not distort the joint line. The most 
common error is elevation of the joint line combined with the 
use of thick tibial inserts to restore extension stability. Joint 
line elevation leads to patella baja and disturbance of the 
kinematics of the collateral ligaments

The distance from the bottom of the medial tibial defect up-
ward to the level of the reconstructed joint line is then 
measured. If this distance is less than 10 mm, no augmenta-
tion is necessary. A 10-mm resection on the lateral side will 
decrease the deficiency to zero. If the distance is greater than 
15 mm, augmentation of some form is appropriate. Between 
10 and 15 mm, the surgeon has discretion to slightly increase 
the tibial resection and fill the remaining defect with cement.

Cement plus screw augmentation
It is important to use a method that restores the femoral 
joint line to its more normal location. A simple way to ac-
complish this has been used for many years-the in-
corporation of bone screws into the cement mantle. Either 
cortical or cancellous screws are used, depending on the 
quality of the distal bone. The screws are allowed to protrude 
to the level at which they support the trial femoral compo-
nent in its proper distal and varus-valgus position. This posi-
tion can be estimated by determining the level of the normal 
joint line based on the opposite knee and measured as the 
distance from a fixed bony landmark such as the lateral 
epicondyle. The distance is usually 2 to 3cm distal to the epi-
condyle, depending on the patient’s size. The proper level al-
so can be assessed by its effect on the proximal distal posi-
tioning of the patella relative to the joint line. Valgus knees 
with a deficient lateral condyle often present a problem in re-
storation of the joint line in a primary situation. Classically, 
the severe valgus knee has a deficient lateral condyle. This 

hypoplasia accounts for much of the valgus deformity. The 
surgeon must avoid resecting back to the level of the con-
dylar deficiency because it will result in elevation of the joint 
line. Resection should be based on the normal medial side, 
resulting in the need for lateral augmentation. An effective 
and efficient way to accomplish this is with one or two cort-
ical screws inserted into the sclerotic bone of the distal 
condyle. Concern is often raised about the use of dissimilar 
metals with the screw and femoral component. This concern 
is obviated if the screw is titanium. 

Depending on the quality of tibial bone, a cortical or can-
cellous screw is inserted into the tibial plateau to be used as 
a template on which to support the tibial trial in proper 
varus/valgus alignment. During the cementing process, ce-
ment is packed around the screw and the tibial tray is sup-
ported in the proper position as the cement polymerizes. The 
use of a dissimilar metal for the screw and the tibial tray, 
again, is most likely acceptable because the junction is en-
cased in cement.

Bulk allograft
Large bulk femoral allografts are necessary for restoration of 
bone deficiency in extreme cases. To affix the allograft to the 
host femur via the intramedullary alignment system with the 
bone cuts on the allograft in situ are used. Alternatively, the 
surgeon could prepare the allograft for the femoral 
component. The most difficult part of this technique is estab-
lishing proper femoral rotation at the host allograft junction 
and restoring both leg length and the position of the joint 
line relative to the quadriceps mechanism. The press-fit long 
stem or cemented stems are appropriate and are also used 
for most smaller bulk grafts.

In younger patients with uncontained peripheral tibial de-
fects, the use of bulk autograft or allograft may be appro-
priate. The rationale is the restoration of bone stock in the 
younger patient for use in future revision. The disadvantage 
of this type of bone graft is the potential for nonunion or 
graft resorption with subsequent failure of the construct. 
Depending on the size of the defect, a sufficiently large solid 
piece is occasionally provided by the distal or posterior fem-
oral the opposite plateau. The graft is fixed to the host with 
at least two screws, either cortical or cancellous, depending 
on the density of the host bone. The screws are angled in-
ward slightly to avoid penetrating the tibial cortex and pass 
into the host tibia for at least 2 cm beyond the graft host 
junction. 

The decision must also be made whether to use a longer ti-
bial stem to enhance component fixation and decrease the 
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stresses across the graft. No established rules exist to guide 
this decision. If the graft is very secure and well supported, 
conventional stem length is probably sufficient. With any 
doubt about the construct, an extended cemented stem of at 
least 3 cm of additional length is used.

Modular Augmentation Wedge
In the early 1980s, P. Brooks, working with P. Walker and me, 
performed laboratory studies on the amount of tibial tray de-
flection that might result with loading depending on whether 
bone deficiency was filled with cement, cement and screws, 
acrylic wedges, metal wedges, or custom components. 
Brooks discovered that deflection was minimized by the use 
of modular wedges and custom integral components had no 
significant advantage over the wedges. From this work, 
Walker designed modular wedges to be cemented to the un-
dersurface of metal-backed tibial trays in the Kinematic Ⅱ 
(Stryker Howmedica, Mahwah, NJ) knee system. Another use-
ful way to perform the resection is to assemble the chosen 
wedge onto the modular trial tray and insert the tray into the 
tibial until it reaches the level of the defect. The undersurface 
of the wedge can then be used as a template for the angle 
and level of the resection. In the last decade, angular modu-
lar hemi-wedges have given way to rectangular block 
augments. Theses make sense regarding the transfer of 
stresses across the augmented interface, but accommodation 
may require removal of some normal bone. 

Trabecular metal cones and metaphyseal sleeves
Two recent innovations are available for restoration of bone 
stock and to enhance fixation in both the femur and tibia. 
The first is the use of trabecular metal augments in the form 
of prefabricated cones or solid augments of variable size and 
shapes. The second is a similar concept in the form of meta-
physeal sleeves. Each of these is reserved for the knee with 
extensive bones loss. They provide a reliable metallic sub-
stitute that integrates with the adjacent bone. Their drawback 
is the frequent need to remove some intact adjacent bone to 
accommodate them. These two methods will continue to 
evolve in form and usage. 

Custom components
Custom components used to be required for unusual tibial 
anatomy and defects. Their use is complicated by the great 
amount of time required for their fabrication. At the actual 
surgery, the defect may have changed with time or because 
of the extraction of prior components, possibly rendering the 
custom component obsolete for that case. Finally, the cost 
for a one time usage is considerable. 

The most frequent custom modification was the provision of 

an offset tibial stem, which was necessary after osteotomy or 
fracture. Offset stem are now available in modular or solid 
forms in most total knee systems.

Summary
Options are available for both femoral and tibial bone 
deficiency. They include bone grafting, cement alone, cement 
plus screw augmentation, augmented components, and cus-
tom components. On both the femoral and tibial sides of the 
joint, bone graft is recommended for all contained defects. 
Large central defects can be treated with an impaction graft-
ing technique. Bulk grafts are appropriate for younger pa-
tients in an attempt to restore bone stock. Large femoral or 
tibial allografts are occasionally necessary in extreme case.

Long stems and cements alone can sometimes suffice for re-
storation of component fixation in the presence of minor 
deficiencies. For some central and peripheral deficiencies, ce-
ments and screw augmentation is both inexpensive and 
effective. Modular wedges, trabecular metal augments, ex-
tended stems(with or without metaphyseal sleeves) and vari-
able polyethylene inserts can address almost any problem re-
sulting from bone deficiency, fixation, and stability. In a given 
patient, a combination of techniques may be necessary. In 
this era of modularity, the need for custom components is 
extremely rare.

Total Knee Replacement in Rheumatoid 
Arthritis Patients

Andri M.T. Lubis
Department of Orthopaedic Surgery, Faculty of Medicine 
Universitas Indonesia –  Dr. Cipto Mangunkusumo Hospital, 

Jakarta, Indonesia

Total knee replacements are very common procedures in or-
thopaedic surgery. In many Asian countries, biologic agent 
medicines are very expensive and rare to be used to treat 
rheumatism and to prevent the deformity caused by 
rheumatism. Many patients come to orthopaedic surgeons 
with severe bad knees that need total knee replacement. 
That is not rare that they come in relatively younger age.

Some consideration should be made in total knee replace-
ment for rheumatic patients. The preparation should include 
infection marker examination. The patients often receive long 
time steroid treatment or methotrexate. Knee aspiration and 
culture are very important to exclude the minor sign of 
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infections. The quality of the bone could be bad and soft. 
Therefore, surgeons need to prepare the longer stem and re-
vision implants. 

In many Asia countries, where tuberculosis still challenging, 
sometime it difficult to differ between rheumatic knee and 
the damage caused by tuberculosis.

Keywords: rheumatoid arthritis, total knee replacement

Total Knee Replacement in Patients 
with Haemophilic Arthropathy

Kang-Il Kim
Department of Orthopaedic Surgery, Center for Joint Diseases, 

Kyung Hee University Hospital at Gangdong, Seoul, Korea

Knee is the most commonly involved joint in end-stage hae-
mophilic arthropathy and total knee arthropathy (TKA) in 
haemophilic arthropathy is complex and challenging. There 
are distortion of anatomy secondary to physeal overgrowth 
in early age, widening of the femoral intercondylar notch, se-
vere cartilage destruction, huge osteophytes, squaring of the 
patella, and accompanying osteoporosis secondary to 
immobility. The larger femoral and tibial surfaces cause a 
mismatch in implant sizing being wider in the medio-lateral 
plane as compared to the antero-posterior plane. Conventio-
nal TKA using intramedullary femoral guide and extra-
medullary tibial guide can lead to high chances of error and 
increased incidence of outliers. The risk of malalignment in-
creases further in cases with severe deformity due to failure 
to identify the mechanical axis correctly. Computer navi-
gation and Robots have been used in difficult cases with de-
formity and altered anatomy to achieve accurate alignment. 
Computer navigation provides a real-time analysis of soft tis-
sues and assists in ligament balancing throughout the range 
of knee motion. In my study, 27 TKAs with 25 patients, who 
were performed with a computer-assisted TKA for the end- 
stage haemophilic arthropathy, were evaluated. The mechan-
ical axis of the leg was within a range of 0 ± 3° varus/valgus 
in 92% of the knees after the TKA. The coronal alignment of 
the femoral and tibial components was within a range of 0 ± 
3° in 96% of the knees after the TKA. As per the American 
Knee Society score, the postoperatively clinical outcome was 
excellent in 76% knees and good in 24% knees. Also, the 
SF-36 showed significant improvement in the quality of life at 
postoperative 2 years. There were no complications specific 
to the computer navigation. However, according to the other 

articles, complications like pin site bleeding, pin site infection 
and periprosthetic fractures through the pin site have been 
still concerned. Haemophilic patients have an added risk of 
pin site hematoma and pseudotumor formation. These po-
tential problems might be reasons of the hesitation in the 
use of navigation in haemophilic patients. Moreover, com-
puter navigation still relies on use of saw and cutting blocks, 
which may lead to be less accurate in severely deformed 
knees. In such a situation, using a robot which obviates, the 
need for extra or intramedullary guides, jigs and cutting 
blocks could be helpful. Robots allow perfect intraoperative 
translation of the CT images based on preoperative planning 
and remove the surgeon associated diversity. Also, Robotic 
milling has been shown to be more accurate than sawing. 
Thirty-two robot-assisted TKA with 29 haemophilia patients 
were evaluated in my study. The mean follow up period was 
5 years. After performed with TKA, the mechanical axis was 
within a range of 0 ± 3° in 93.8% knees. The coronal align-
ment of the femoral and tibial components was within a 
range of 0 ± 3° in 97% of the knees after the robot-assisted 
TKA. The American Knee Society score were improved from 
27.1 to 82.8 posteoperatively. The range of motion was im-
proved from 70.7° to 84.7° after the robot-assisted TKA. 
There were no complications specific to the robot-assisted 
TKA. However, expansive cost, additional preparation time, 
and longer operation time should be considered for pre-
operative plan about the robot-assisted TKA. Postoperative 
blood transfusion is usually required in haemophilia patients. 
TKA in haemophilia is associated with postoperative blood 
loss averaging 1000-1500 mL. Postoperative autotransfusion 
of drained blood loss have shown to reduce the frequency of 
allogenic blood transfusion between 54% and 86% under the 
non-haemophilic population. Eight-eight knees of 66 pa-
tients with TKA, due to end-stage haemophilic arthropathy, 
were evaluated in my study. Fifty-nine knee with auto-
transfusion (Group I) were compared with 29 knees who did 
not have autotransfusion (Group II). Allogenic transfusion 
was needed in 10.2% knees of group I, and 27.6% of group II. 
The mean volume of allogenic transfusion was 480 mL in 
group I and 1041 mL in group II. Changes of all the labo-
ratory results before and after TKA showed no statistically 
significant difference. This study showed that reinfusion of 
drained blood is a simple, safe and efficacious method in pa-
tients with haemophilia undergoing TKA.
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Failure Definition in TKA

Rene Verdonk
Gent University Hospital, Gent, Belgium

This presentation is some phiIosophical approach to why a 
TKA failure seems to be a failure.

One can approach this issue from various sides.

Is it the surgeon s decision alone that decides the way to go?

Is it the patient , being unhappy of some sort , who makes 
the failure diagnosis ?

Is it the affected knee that rules on the treatment to go ?

Or is it the industry that suggest new treatment strategies on 
how to move on when failure looms ?

All these points of vieuw may raise a conflict when con-
fronted with this type of issue as the unhappy patient knocks 
at the door;

This presentation looks at the matter both in close up as 
from a distance as it sometimes needs some sophistication 
to make it right. 

Mid-term Outcomes of Revision TKA 
Using Dangle Cemented Stem

Aree Tanavalee
Professor and Chairman
Department of Orthopaedics, Faculty of Medicine, Chulalongkorn 

University, Bangkok, Thailand

Introduction
Three fixation techniques in revision total knee arthroplasty 
(TKA), including cemented, cementless and hybrid fixation, 
have been described in the literature. Hybrid fixation is classi-
cally described as cementing on both femoral and tibial com-
ponents, whilst the stem is inserted in press-fit fashion. The 
so called “dangle cemented stem” is a modified hybrid fix-
ation which selected stem diameter is smaller than that of 
the intramedullary (IM) canal and the surrounding gap be-
tween stem and IM canal is partially filled with bone cement. 

Methods
Forty-four revision TKAs performed in 44 patients who had 
F1-F2 and T1-T2 bone loss according to AORI classification 
with a minimum 5-year follow-up (FU), and were available for 
latest evaluation were included. All surgeries were performed 
by a single surgeon using a single revision TKA system. 
Three-step revision technique, including creating tibial plat-
form, balancing flexion gap and balancing extension gap, 
was applied and dangle stems were loosely fixed using bone 
cement. Both femoral and tibial stem extension were 
100-mm in length with variation of diameter. The constraint 
of polyethylene insert was selected based on the stability of 
combined mediolateral and anteroposterior planes. Clinical 
outcomes were evaluated and radiographs with single-limb 
standing at latest FU were compared to those of 6-week FU 
which were determined as the baseline postoperative para-
meter. 

Results
The average patient’s ages were 73 years with dominant fe-
male gender (male: female, 36: 8 knees). Regarding the cause 
of revision, 31 knees had aseptic loosening, 10 knees had 
stiffness post TKA, and 3 knees had periprosthetic joint 
infection. All knees had femoral augmentation, and 35 knees 
had proximal tibial augmentation. Thirty knees had con-
strained tibial insert, and 14 knees had semi-constrained ti-
bial insert. At the mean 7-year FU, the average KSS clinical 
and function scores improved from 28 points to 90 points 
and 25 points to 85 points, respectively. There were 3 knees 
(7%) and 6 knees (14%) with non-progressive thin radio-
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lucent line around the femoral and tibial stems, respectively, 
without implant migration or subsidence. The mean time to 
detect the radiolucent line was 38 months. There was no re-
operation for any reasons. The survivorship for re-revision for 
any reason was 100%. 

Discussion
Revision TKA using a dangle stem resulted in a smaller stem 
than that of measured size, which provided an ease to adjust 
the optimum position of both femoral and tibial components 
and less chance to use offset stem. Although bone cement 
was used to enhance dangle stem fixation, it was not fully 
applied thorough the IM canal as described in cemented 
stem fixation. Therefore, mid-term to long-term implant lon-
gevity was somewhat questionable. The present study dem-
onstrated that the dangle cemented stem technique in pa-
tients who had F1-F2 and T1-T2 bone loss provided a stable 
construct at a mean 7-year FU without revision related to fix-
ation technique. However, up to 14% of knees developed 
non-progressive thin radiolucent line surrounding the stem, 
further FU should be monitored for long-term implant stability. 

Conclusion
Mid-term outcomes of revision TKA using dangle cemented 
stem provided stable construct with an ease for implant posi-
tioning and less chance to use offset stem in patients who 
had F1-F2 and T1-T2 bone loss. However, non-progressive 
thin radiolucent line surrounding the stem was observed at 
7% and 14% of femoral and tibial sides, respectively. 

Keywords: Revision total knee arthroplasty, outcomes, dan-
gle stem, cement

Ligament Balancing and Implant 
Selection in Revision TKRA

Hee-Soo Kyung
Department of Orthopedic Surgery, Kyungpook National 

University Hospital

Ligament balancing 
    Similar principle with primary TKR
    Tibia first-Gap technique
    Bone defect, ligament insufficiency
    Gapper or tensioner, but prefer Trial implant

    Flexion & Extension gap
    Implnat size : M-L, A-P size
    Large ext. gap : distal femur augment

    Large flexion gap : thicker poly & proximal migration of 
distal femur

    Distal femur augmentation(joint line maintain) + use im-
plant size

    Medial-Lateral Balance
    Adjust contracted ligament to elongated ligament 

: use thicker poly or constrained implant

    Patello-femoral malalignment
       : rotation alignment of the femur & tibia implant : most 

important
    Re-establish epicondyles
    Re-establish tibial implant rotation to tibial tuberosity 

med ⅓   
    Do not internal rotation
    Place & fix patellar implant to femur component: lateral 

& patella component: medial
    Increased incidence of lateral retinacular release
    T-T osteotomy: difficult, infection, stiffness..
    Consider patellectomy

Implant selection
     Prepare all implant option : 
     Modularity, rod, block, offset stem...
     PS-type, constrained type
     Tumor prosthesis
     Custom-made
     Allograft

     CR-type
: rare in case of poly change only

     PS-type 
: flex, ext gap, maintained joint line - 82% 

     Constrained type : MCL, flex/ext gap imbalance
        Unlinked type 

: in case of M-L instability
                less rotation
                LCCK, TC-3 ...
        Linked type 

: in case of severe instability & bone defect, hyper-
extension

                loosening, wear ↑
                Rotating hinge knee
        Custom-made prosthesis

: severe angular deformity, bone defect, small bone
        Patellar prosthesis
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Revision TKA Step by Step

Eun Kyoo Song
Chonnam National University

In Revision total knee arthroplasty the surgical goals are 
1)bony reconstruction over the extension residual femur or 
tibia and 2)flexion –extension gap and ligament balance for 
providing a stable knee joint and restoring the function of 
the knee joint.

For achieving those goals of revision total knee arthroplasty 
several important factors should be consdereded and pre-
pared from modes of failure, prior implant type,status of soft 
tissue integrity,and extent of bone loss to alternative surgical 
option to meet the need of unexpected condition.

The surgical procedure from skin incision, surgical ap-
proaches, bony reconstruction, gap and ligament balancing 
and fixation of revision implant and postop. care.should be 
done properly according to patients condition.

4 step by step technique are appropriate in general for all re-
vision tota knee arthroplasty

1) establishment of tibia plarform 2)reconstruction of flexion 
gap 3)reconstruction of extension gap 4)establishment of 
distal femur

all 4 step are explained and the clinica results of revision total 
knee arthroplasty done by 4 step by step will be presented.

Revision total knee arthroplasty is a complicated procedure 
ttherefore preop plan and surgical steps should be thor-
oughy done to restore the stable and functional knee.

Treatment of Peri-prosthetic Fracture 
of TKR with Stemmed Revision Knee 
Prosthesis

Chyun-Yu Yang, Chih-Wei Chang, Kai-Lan Hsu
Department of Orthopedics, National Cheng Kung University 
Hospital, Tainan, Taiwan

Various treatments of peri-prosthetic knee fracture include 
plate and screw, IM nailing, and even revision total knee re-
placement (TKR). For the osteo-synthesis, high failure rates 
had been reported in certain challenges like osteoporosis, 
comminuted fracture, delayed healing and loosening. Thus, 

revision TKR can be applied to rescue the failed osteo-syn-
thesis of peri-prosthetic knee fracture, in theory. But revision 
TKR with stemmed prosthesis could be used as primary treat-
ment for peri-prosthetic fracture.

However, the data on the utility for peri-articular fractures is 
scant. The aim of this study was to assess the clinical & ra-
diographic results of our revision knee arthroplasties per-
formed as primary or salvage procedures for peri-prosthetic 
knee fractures.

We performed a retrospective review of our revision TKAs 
from 2010 to 2015, excluding the infected & mechanical 
loosening cases. In the 6-year period, there were 12 revision 
TKAs performed in the elder patients for peri-prosthetic knee 
fractures. One thirds of them were to rescue the failed in-
ternal fixations [either plating or retrograde IM nailing] while 
the remaining 8 revisions were performed as the primary 
treatment of periprosthetic fractures. Distal femur fractures 
accounts for most periprosthetic knee fractures [9/12], espe-
cially the supracondylar area [7/9]. High successful rate 
(>90%) for fracture union as well as early ambulation were 
observed in salvage rTKA. 

Based on the satisfactory mid-term results, we suggest the 
revision TKA as optimal solution for failed fixation or the pri-
mary choice of peri-prosthetic knee fractures in the elder 
TKA population.

Symposium 14 - Cartilage/Cell Therapy 

11:10-12:10 Saturday, April 29ㆍAuditorium B

One-step Cartilage Repair Combining 
Matrix-based Scaffold and 
Microfracture

Ao Yingfang
Peking University Institute of Sports Medicine, Beijing, China

Articular cartilage in the knee joint is distinct in its 
weight-bearing and low-friction capabilities. Damage to this 
tissue can impair joint function, leading to significant pain 
and disability. However, since cartilage itself has no innate 
ability to mount a sufficient healing response, cartilage re-
construction remains a considerable challenge. Various tech-
niques are currently available for cartilage repair. Each has its 
own advantages but still limitations in regenerating desirable 
neo-cartilage. Recently, it has been (given) a promising way 
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to achieve one-step cartilage repair in situ by combining en-
dogenic bone marrow stem cells (BMSCs) with suitable bio-
materials (scaffolds) according to tissue engineering technique. 
Microfracture (MF) can release endogenous stem cell and is 
suitable for this strategy to repair cartilage. Demineralized 
bone matrix and decellularized tissue (DCCBM, APM, etc.) 
can create a suitable microenvironment for BMSC differ-
entiation into chondrocytes and integration with the sur-
rounding host cartilage. Through animal experiments, it has 
been proved the one-step repair with MF + decellularized 
scaffold were effective for cartilage repair by a series of as-
sessment including gross observation, MRI, histology, SEM 
and biomechanics evaluation. Clinical studies have also been 
carried out using decalcified cortical bone scaffold combin-
ing with MF. Scores of IKDC, Lysholm, and Tegner all im-
proved after  surgery. And MRI scores also gradually im-
proved over time from 3~12 months after surgery. This 
one-step repair has no need for in vitro cells or 2nd proce-
dure, it will also save costs for patients.

Second-look Arthroscopy after 
All-arthroscopic Autologous 
Chondrocyte Implantation Using 
Spheroides at the Knee Joint 

Rainer Siebold
ATOS Hospital in Heidelberg, Germany 

Purpose
To report clinical and second-look results after all-arthro-
scopic autologous chondroctye implantation (ACI) for articu-
lar cartilage repair at the knee joint.

Methods
A second-look arthroscopy after all-arthroscopic ACI using 
matrix associated spheroides was performed in 36 patients 
with 46 full size articular cartilage defects of the knee. The 
average time from ACI to second look arthroscopy was 13.1 
± 11.6 months (6-72). Outcome was assessed clinically and 
by subjective outcome scores. The arthroscopic quality of the 
regenerated ACI was rated macroscopically according to the 
International Cartilage Repair Score (ICRS)-Cartilage Repair 
Assessment (CRA). 

Results
The ICRS-CRA was rated “normal” or “nearly normal” in 90.7 
% (39/43) and “abnormal” in 9.3 % of the ACI´s. The sub-
jective score of the International Knee Documentation 

Committee (IKDC) significantly increased from 49 ± 13.2 pre-
operatively to 61.5 ± 12.6 at follow-up (p=0.02). A significant 
improvement (p<.05) was also observed for the Lysholm 
score and for the Knee Injury and Osteoarthritis Outcome 
(KOOS) subscales for pain, activites of daily living and sport 
and recreation function. Concomitant surgery such as high ti-
bial osteotomy, anterior cruciate ligament reconstruction and 
meniscal surgery was performed in 66.7% of all patients.

Conclusion
In conclusion at second-look arthroscopy 90% of all patients 
showed a (nearly) normal macroscopic articular cartilage re-
generation after arthroscopic ACI using spheroides. 80% of 
patients were (very) satisfied with the clinical result but the 
overall activity level decreased. The high number of con-
comitant surgery reflexes the complex etiology of cartilage 
lesions and complexity of treatment. Thus a strict indication 
and surgical planing is necessary to avoid clinical failures.

Cartilage Restoration in Osteoarthritis 
by Umbilical Cord Blood Derived 
MSCs-Hydrogel Composite

Chul-Won Ha
Stem Cell & Regenerative Medicine Institute, Samsung Medical 

Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Repair of articular cartilage defect is still a challenging 
problem. We developed a novel method to repair the articu-
lar cartilage defect of human osteoarthritic knee joint using 
the composite of mesenchymal stem cells isolated from hu-
man umbilical cord blood and hyaluronate hydrogel. We 
evaluated the safety and efficacy of the composite for the re-
pair of articular cartilage defects of knee joint in various ani-
mal models. Then we performed a phase I-II clinical trial fol-
lowed by a phase III clinical trial.

Arthroscopically proven ICRS grade 4 lesions were included 
in the phase I-II clinical trial. MSC concentration of 0.5 × 107 

cells/ml were implanted to the lesion as 0.5ml/cm2. Safety 
parameters included physical examination (swelling, tender-
ness, range of motion, pain), vital signs, lab tests and any ad-
verse events which were evaluated by the WHO common 
toxicity criteria. Efficacy was evaluated according to the ICRS 
Cartilage Repair Assessment, Pain VAS and histological 
assessment. Second look arthroscopy and biopsy was per-
formed in 2 out of 7 cases in this clinical trial after informed 
consent was obtained. There was no significant adverse 
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event of more than grade 3 according to the WHO toxicity 
criteria. The overall Repair assessment was improved in 67%. 
The biopsy result showed highly hyaline like regenerative tis-
sue according to the H&E, Saf-O staining and Col II 
immunostaining. From the result of this study, the safety of 
the application of human umbilical cord derived mesen-
chymal stem cell composite in the regenerative treatment of 
articular cartilage defect of human knee joint was assured. 
The efficacy was assessed as reasonable. The promising re-
sult of this early phase clinical trial warranted further inves-
tigation in this strategy of articular cartilage restoration. 
Moreover, the long-term follow up study of more than 7 
years revealed the maintenance of the restored cartilage 
without significant deterioration of the improved clinical 
outcomes.

Phase III clinical trial was performed as a multicenter study 
with a randomized control group of microfracture. One hun-
dred eight patients with ICRS grade IV chondral lesions in os-
teoarthritic knees were included in this study. The evaluation 
included clinical scoring, arthroscopic grading of the repair 
tissue, and histological assessment. The midterm results of 
the clinical trials as well as the clinical results after the appro-
val will be presented in this talk.

Symposium 15 - ACL/ALL

14:20-15:40 Saturday, April 29ㆍAuditorium B

ACL What Doing and How Doing an 
Extra-articular Plasty

David Dejour, Stefano Pasqualotto
Lyon-Ortho-Clinic, Clinique de la Sauvegarde, 8, Avenue 
Ben-Gourion, 69009 Lyon, France

Knee rotatory laxity is recognised as an intrinsic factor that 
increased the risk of failure of an ACL reconstruction and the 
most important clinical evaluation to asses it in case of an 
ACL tear is the pivot-shift test. Clinically, the magnitude of 
the pivot shift is graded in accordance with the subjective 
feel as the anteriorly subluxed tibia reduces during knee flex-
ion but studies in the current literature demonstrated that 
the clinical grade of the pivot shift test well correlates with 
the lateral compartment translation (1, 2).

From the beginning, the purpose of an ACL reconstruction 
has been to control both anteroposterior and rotational lax-
ities and to re-establish the kinematics of the normal joint. 

The first solution adopted to restore the stability of the knee 
was single bundle ACL reconstruction but several study (3, 4, 
5) showed high percentage of residual pivot shift after this 
surgical technique.

The need of restoring the balance of the normal knee joint, 
reproducing the functional properties of the native ACL led 
during recent years to a more detailed analysis of the ACL 
anatomy and to the development of the double bundle tech-
nique for ACL reconstruction. This technique showed ex-
cellent clinical results nevertheless different studies (6, 7) 
demonstrated no statistical differences between single-bundle 
and double-bundle reconstruction in term of control rota-
tional laxities.

However, the arthroscopic double-bundle ACL reconstruction 
promoted the progression of anatomical and biomechanical 
studies and the development of the anatomical sin-
gle-bundle ACL reconstruction, the aim of which was to bet-
ter locate the femoral tunnel in the footprint of the native 
ACL, rather than the more vertical position associated with 
older trans-tibial techniques. The increased graft obliquity 
was intended to better resist rotational instability but bio-
mechanical studies have shown mixed results (8, 9).

In 2013, the anatomic description of the anterolateral liga-
ment (10) renewed the interest on anterolateral structure and 
anterolateral extra-articular plasty in providing a better con-
trol of rotational stability of the knee. Anterolateral structures 
of the knee has already been studied by several authors, who 
identified the anterolateral ligament, also called “Mid-third 
lateral capsular ligament” (11, 12) or Lateral femorotibial liga-
ment (13), as an anatomical structure which aids the ACL in 
controlling rotational laxity of the knee.

Historically, the first description of the anterolateral ligament 
is attributed to Paul Segond (14) , which in 1879 described a 
“fibrous, pearly band showing extreme amount of tension 
during forced internal rotation” and a peculiar lesion of the 
anterolateral tibia, pathognomonic of ACLtears, the Segond’s 
fracture. 

The first attempt in controlling rotational instability of the 
knee with an extra-articular plasty was made by Marcel 
Lemaire (15) who took an 18cm strip of fascia lata to perform 
an anterolateral reinforcement. Later in time, other ex-
tra-articular plasties alone or in combination with an in-
tra-articular ACL reconstruction were described in order to 
better control rotational stability of the knee (16, 17, 18, 19, 
20)

After an ACL tear, the axis of rotation of the knee changes, 
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shifting approximately 12 mm medial to the normal position, 
through the center of the medial plateau (21). Consequently, 
the lateral tibia will move further anteriorly during an internal 
rotation. When this is added to the increased anterior tibial 
translation that follows ACL injury, there is a significantly 
greater anterior shift of the lateral tibia than normal (22). 
From a biomechanical point of view, lateral extra-articular 
procedures have an advantage over intra-articular re-
construction in terms of rotational control because of the 
longer lever arm of a laterally based reconstruction to resist 
torque. Moreover, in cadaveric studies Engebretsen et al. (23) 
showed that an anterolateral plasty reduced the constraint 
on ACL by 43% while Monaco et al. (24) demonstrated how 
adding an extra-articular plasty to an intra-articular ACL re-
construction caused a supplementary reduction of the Pivot 
Shift.

Our surgical technique is a modification of the original 
Lemaire technique (15) and Christel-Djian technique (25). The 
main steps of this surgical procedure are represented by the 
harvesting of a 9 cm strip of fascia-lata, maintaining its distal 
insertion on Gerdy’s tubercule. The strip of fascia lata is then 
passed under the LCL and into a blind femoral tunnel, lo-
cated proximal and posterior to the lateral epicondyle, in or-
der to guarantee the desirable graft behavior (26). Several 
studies (27, 28) showed how an extra-articular plasty with the 
femur attachment proximal and posterior to the fibular col-
lateral ligament (FCL) attachment, with a passage under the 
FCL and with the tibia attachment at the Gerdy tubercle, fixed 
at 90° would have a more desirable pattern of isometry 
thanks also to the pulley-effect of the FCL, would not de-
crease in length at 90° of flexion, would not interfere with the 
ACL tunnel and would allow to use a shorter graft.

Moreover, the fixation of the plasty should be performed in 
neutral position in order to avoid increasing stress on the 
posteromedial compartment, observed with a fixation in ex-
ternal rotation.

In the current literature, several retrospective and pro-
spective comparative studies (29, 30) and RCTs (31, 32) con-
cluded that extra-articular anterolateral plasty provides a 
better control in tibial rotation and decreases the Pivot Shift. 
A recent systematic review of the literature (33) concluded 
that the addition of an extra-articular plasty to an ACL re-
construction reduce significantly the rotational laxity meas-
ured by the pivot-shift test. Good clinical results of the asso-
ciation of an intra-articular ACL reconstruction combined 
with a modified Lemaire procedure were also observed on a 
very long term follow-up of 24,5 years (34) and, also from a 

radiological point of view, a recent systematic review (35) 
concluded that the addition of an extra-articular anterolateral 
plasty to an ACL reconstruction does not increase the rate of 
osteoarthritis of the knee, which is very low up to 11 years. 

The results of the personal experience of ACL intra-articular 
reconstruction combined with an extra-articular plasty were 
published in 2013 (36). The study concluded that the in-
tra-articular BPTP ACL reconstruction associated with a modi-
fied Lemaire procedure achieved a better correction of ante-
rior tibial translation of the lateral compartment, evaluated 
with Telos™ (15 kg) stress radiographs, providing a better 
control of knee stability. 

On the basis of previous studies (37, 38) which underlined 
how clinical examination associated with instrumented meas-
urements of knee laxity increase the sensitivity and specificity 
in the diagnosis of ACL tears and produce threshold values 
to distinguish complete from partial ACL tears, the presence 
of a positive Pivot Shift test +2 or +3 with a side-to-side dif-
ference of > 9mm measured with Telos stress x rays is an ap-
propriate indication for adding an extra-articular plasty to an 
intra-articular ACL reconstruction. 

In conclusion, accurate pre-operative measurements of knee 
laxity using monopodal weight bearing X-rays and Telos™ 
(15 kg) stress radiography associated with the clinical exami-
nation allow an accurate pre-operative diagnosis and con-
sequently a proper surgical procedure. Moreover, the quanti-
fication of anterior tibial translation could guide the post-op-
erative rehabilitation protocol and provide an objective eval-
uation of the graft before returning to sports activity.
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When and How to Address the Lateral 
Side During ACL Surgery

John Bartlett 
Austin & Repatriation Hospitals, Australia

Although lateral tenodesis was performed for antero-lateral 
instability in the 1960’s the procedure lost popularity from 
about 1985. This was because of the increased morbidity and 
an awareness that the primary pathology was rupture of the 
anterior cruciate ligament.

More recently it is acknowledged that there is a disturbing 
failure rate with intra-articular ACL reconstruction alone plus 
reports of better stability with combined intra and ex-
tra-articular procedures.

Segond described the antero-lateral tibial avulsion fracture 
before Roentgen invented X-rays but only recently has there 
been new anatomical and biomechanical studies of the 
"antero-lateral ligament" with new tenodesis techniques.

These all describe a "bone to bone" procedure which defies 
the kinematics of the lateral compartment where all liga-
ments are attached to mobile structures. Hence any lateral 
augmentation has to be "elastic" or "dynamic".

Such procedures should be added to intra-articular ACL re-
construction if there is a posterior horn tear of the lateral 
meniscus, osteo-chondral injuryto the lateral femoral con-
dyle, Grade 3 pivot shift or a revision procedure.

Transfer of an anterior strip of the ilio-tibial tract under the 
lateral collateral ligament and popliteus has shown durable 
results over > 25 years.

Electromagnetic Tracking of the 
Pivot-shift

Ryosuke Kuroda
Kobe University School of Medicine, Japan

The pivot shift test is commonly used for assessing dynamic 
rotatory knee laxity in ACL insufficient knees and is related to 
subjective knee function. Residual pivot shift after ACL re-
construction is a crucial factor related to poor clinical 
outcome. Performing an accurate, dynamic functional evalua-
tion is necessary not only for the primary ACL injury, but also 
as an outcome measurement in ACL reconstruction. We de-
veloped a new noninvasive in vivo measurement system by 
using an electromagnetic sensor, which can be used to 
measure the 6 degrees of freedom of the knee during the 
pivot-shift test with a high sampling rate (240 Hz). It enables 
monitoring of instantaneous 3D position displacement and 
calculates a 3D acceleration of the motion. The 6 degrees of 
freedom knee kinematics measurement during passive flex-
ion with the tibia held externally rotated was performed and 
used as the referral movement. The same 6 degrees of free-
dom measurement was taken during the pivot shift test, and 
the relative displacement of the tibial AP translation was cal-
culated as the coupled anterior tibial translation (c-ATT) for 
this in vivo electromagnetic pivot shift measurement. The 
coupled anterior tibial translation (c-ATT) and the accel-
eration of the tibial reduction are potential parameters for 
quantitative evaluation of the pivot shift test. These measure-
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ments can be used for quantified evaluation of dynamic in-
stability demonstrated by the pivot-shift test.

Anterolateral Ligament Reconstruction

Ludwig Andre Pontoh
Universitas of Indonesia - Jakarta

Anterior cruciate ligament (ACL) injury is common.1 Surgical 
treatment aims to restore knee stability and allow return to 
activity, as well as to prevent secondary injury2 and the de-
velopment of osteoarthritis.

Persistent problems with rotational control in ACL re-
constructive techniques have lead to a resurgence of interest 
in the concept of lateral reinforcement. Lateral extra-articular 
reconstruction procedures were advised to address antero-
lateral rotational laxity.

Anterolateral ligament is considered play an important role 
in controlling rotation of the knee. This article details our 
technique for an anatomic anterolateral ligament recon-
struction using a semitendinosus tendon.

ACL and ALL Reconstruction

Jin Goo Kim
Professor of Department of Orthopedic surgery and the Chief of 

Sports Medical Center at Konkuk University Medical Center

Introduction
After anterior cruciate ligament reconstruction(ACLR), about 
10 ~ 15% of patients showed unsatisfactory rotational 
instability. Especially in patients with a high grade pivot shift 
in preoperative examination. In addition to ACL, what are the 
additional factors involved in rotational instability?

In 1879, Dr. Segond described a "pearly, fibrous band" for 
the presence of the anterolateral ligament(ALL). The term 
Anterolateral ligament was first introduced by Vierira et al. 
An ALL as an important lateral knee structure that provides 
rotatory stability to the knee. The ALL was a significant sec-
ondary stabilizer throughout flexion during an applied in-
ternal rotation torque and simulated pivot-shift test in the 
context of an ACL-deficient knee. And In the face of a com-
bined ACL and ALL deficiency, concurrent ACLR and ALLR 
significantly improved the rotatory stability of the knee com-
pared with solely reconstructing the ACL. 

But, It appears that many questions regarding the antero-
lateral capsule of the knee remain such as anatomy of the 
ALL, biomechanics of ALL. 

Current concepts 
Based on systematic review structure and function about ALL, 
The ALL is an extra-articular structure with a clear course 
from the lateral femoral epicondyle region, running ante-
roinferiorly, to the proximal tibia at a site midway between 
the Gerdy’s tubercle and the head of the fibula. The function 
of this ligament is theorized to provide anterolateral knee 
stability. But, in ESSKA discussion, reconstruction of the ALL 
has not been shown to restore rotational stability. Extra-artic-
ular procedures have been shown to over-constrain the knee 
resulting in a decrease in the internal rotation after a com-
bined ACL reconstruction. Segond fractures are relatively 
rare, and the presence of one has not been linked to an in-
crease in rotational laxity in the ACL-injured knee. 
Nevertheless, general consensus about ALL is that ex-
tra-articular lateral structure is also important as a stabilizer 
of rotational instability.

Our indication for ALL reconstruction 
ALL inserts in the region on the proximal tibia from where 
Segond fracture consistently avulse, thus suggesting that the 
Segond fracture is actually a bony avulsion of the ALL. This 
anterolateral capsular injury may be clearly identified on ra-
diographs in the presence of the pathognomonic Segond 
fracture of ACL injury. 

A high-grade pivot shift in the ACL-deficient knee is often as-
sociated with incompetence of the lateral soft tissue enve-
lope including the lateral meniscus, anterolateral capsu-
le(anterolateral ligament), and IT band. 

So, we consider ALL repair or reconstruction following 
indications. 

- Acute injury (bony avulsion fracture on plain X-ray) with 
High grade pivot shift test 

    → ALL Pull-out repair 
- Revision ACL reconstruction 
    1. with high grade pivot shift test: more than grade III
    2. with highly demanding athletics 
    3. with severe recurrent instability
    → ALL reconstruction 
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Our technique for ALL reconstruction

Fig 1. Schematic image of the lateral aspect of the right knee 
demonstrating the relationship of the anterolateral and later-
al collateral ligaments to the joint. 
 

Fig 2. Operative images demonstrating ALL reconstruction 
procedures.

Conclusion 
If an ACL reconstruction fails, we should first determine why 
it has failed, focusing on graft choice, size, bony morphology, 
reconstruction method and tunnel placement before looking 
for the cause in the anterolateral capsule structures. After all, 
we consider ALL reconstruction following mentioned 
indications.
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Symposium 16 - PCL/PLRI

15:50-17:10 Saturday, April 29ㆍAuditorium B

PCL Injury With the Gait Analysis
-The Discrepancy between Clinical 
Signs and Subjective Symptoms in 
Patients with PCL Injury-

Masataka Deie1, Hodaka Watanabe2, 
Makoto Asaeda2, Naoya Orita2, Nobuo Adachi3, 
Mitsuo Ochi3

1Department of Orthopaedic Surgery, School of Medicine, Aichi 

Medical University, 2Institute of Musculoskeletal function and 

regeneration laboratory, Hiroshima University, 3Department of 
Orthopaedic Surgery, Hiroshima University

Purpose
Posterior cruciate ligament (PCL) injury is known to lack sub-
jective symptoms in patients despite evidence of posterior 
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instability of the knee joint at clinical evaluation. In this study, 
we inspected the influence PCL damage has on the knee joint 
and limb muscle activity during exercise at a walking gait and 
going downstairs.

Method
We evaluated six patients with isolated PCL-damage to their 
knee (PCL group) and ten control participants. We measured 
gait by a 10 m walk, and downstairs by going two steps 
down the stairs with a step of 20 cm at optimum speed. 
Measurement were made using a 3-dimensional movement 
analysis device (VICON MX) and a surface electromyograph 
(EMG; ME6000). Kinematic data calculated knee joint flexion 
angles, and tibial rotation angles, before and after tibial 
movement using the Point Cluster method during one gait 
cycle. Surface EMG examined the medial and lateral heads of 
the gastrocnemius muscle (GM, GL), the medial and lateral 
hamstring muscles (MH, LH), and the vastus medialis and lat-
eralis muscles (VM, VL) and calculated activity latency before 
and after the active mass of each muscle during one gait 
cycle.

Result
Walking: The PCL group showed a decrease in knee joint 
flexion angles and external tibial rotation displacement in 
comparison with the control group. The PCL group also 
showed increased muscle activity of VM and VL, and short-
ening of the activity latency of VL before heel grounding, and 
after heel grounding showed an increase in the active mass 
of GM and GL.

Downstairs: The PCL group also showed a decrease in knee 
joint flexion angles and external tibial rotation displacement 
in comparison with the control group. The PCL group also 
showed an increase in the muscle activity of VL and LH at the 
mid-term of going downstairs and before heel grounding.

Discussion
A decrease in knee joint flexion and external tibial rotation 
displacement were seen in the PCL group, and it is thought 
that these kinematic changes at the time of walking and go-
ing downstairs decreases instability in the PCL-damaged 
knee. In addition, this EMG study proved that patients let the 
VL, LH and gastrocnemius muscles compensate earlier and to 
a larger extent during walking to gain stability of the 
PCL-damaged knee joint. We also found that tibial displace-
ment going downstairs was increased compared to during 
walking, which suggests this is one of the reasons patients 
with PCL-damaged knees feel instability going downstairs. 

Failure and Revision of PCL Surgery

Chih-Hwa Chen
Department of Orthopaedic Surgery, Taipei Medical University 

Hospital, Taiwan

PCL reconstructions have shown unpredictable and un-
reliable outcomes in anatomical and functional restoration. 
Failed PCL Surgery Syndrome includes the associated clinical 
symptoms and signs that occurred after PCL surgery. A clas-
sification was postulated for clinical assessments and sub-
sequent treatments. This study analyzed 82 failed primary or 
revision PCL operations to determine the classification ac-
cording to the clinical presentations and anatomical in-
sufficiencies contributing to surgical failure. Treatment proto-
cols for each type were proposed. 82 failed primary PCL sur-
geries cases from clinics and refer regarded as failure after 
operation were included for analysis. These cases were classi-
fied into 6 types of failures according to the clinical pre-
sentation: Type 1 is posterior instability; Type 2 is postero-
lateral instability; Type 3 is combined posterior and PL in-
stability; Type 4 is anterior instability or combined posterior 
and anterior instability; Type 5 is mal-alignment or osteo-
arthritis without instability; Type 6 is knee pain or knee stiff-
ness without instability. Of the 82 cases, there were 68 pri-
mary and 14 revision PCL surgeries. The average time from 
index surgery to confirmation of failure was 3.8 years 
(median, 2.1 years; range, 4 months to 12 years). Type 1 (P in-
stability): 13 (16%); Type 2 (PL instability): 26 (32%); Type 3 (P 
+ PL instability): 19 (23%); Type 4 (A or P+A instability): 8 
(10%); Type 5 (OA): 6 (7%); Type 6 (pain/stiffness):10 (12%). 
The common etiologies of failure included neglect postero-
lateral instability, inadequate posterolateral instability treat-
ment, inadequate medial instability treatment, improper tun-
nel position, inadequate ACL insufficiency treatment, in-
adequate avulsion fracture fixation, reinjury, inadequate graft 
selection, inadequate graft fixation. Treatments for these 
failed cases included PCL revision surgery, PCL-PL recon-
struction, PCL-ACL reconstruction, re-fixation of avulsion 
fragment, and salvage arthroscopic treatment depending on 
the etiologies of failure. Failure PCL surgery syndrome may 
be resulted from improper surgical techniques, re-injuries, 
originally unrecognized associated lesions, or inevitable de-
generative process. A classification for FPCLS was presented 
for better evaluation of failure etiologies and determination 
for subsequent treatments.
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How to Get Better Results of the PCL 
Reconstruction? Remnant PCL Will be 
Work in PCL Reconstruction. PCL 
Reconstruction Should be Different 
Method Depend on Remnant PCL 
Status.

Young Bok Jung
Emeritus Professor, Chung Ang University 

Bone & Joint center, Hyundae General Hospital , South Korea

Posterior cruciate ligament (PCL) injuries have potential for 
intrinsic healing and several magnetic resonance imaging 
studies have reported that the PCL healed with continuity but 
also with residual laxity. According to several studies, femoral 
tunnel placement should be made at distal (shallow) and an-
terior position, usually 5-6 mm from articular margin for the 
anterolateral bundle (ALB) in single bundle reconstruction. 
This tunnel and the resulting graft alignment should be 
vertical. May be the remnant PCL fibers will be helpful to pre-
vent killer-turn effect at femoral and tibial tunnel.( Bumper 
and cushion effect)

When we can do single bundle reconstruction? If the rem-
nant PCL is thick enough and have healing potential, we can 
perform single bundle reconstruction using augmentation 
transtibial tunnel technique in subacute or acute cases. In 
chronic patient (more than 6-12 months), the remnant PCL is 
thick and have normal signal in MRI studies. Using Remnant 
tensioning with ALB reconstruction using modified inlay 
technique in this group of patients will have a tendency bet-
ter stability than transtibial technique. However, tensioning 
using modified inlay technique is more technically demand-
ing and need bigger surgical incision. Tibial tunnel should be 
made as oblique as possible and distal to the PCL remnant fi-
ber and also central or just lateral to the central portion. If 
there is no or very thin PCL remnant, we should do double 
bundle reconstruction. Biomechanical studies have shown 
that double bundle reconstruction is more close to the kine-
matic of knee with native PCL than single bundle 
reconstruction. Theoretically, double bundle PCL re-
construction technique has more advantages, although clin-
ically not enough proven yet. However, the variety of tunnel 
placement describes by papers are not decided yet. 

Identification of concomitant injuries of the postero-lateral 
corner (PLC) is important to get good surgical and clinical 
outcomes of the Posterior cruciate ligament (PCL) injuries 
have more often associated with PLRI injury( 43 %- 80%). The 

causes of PCL reconstruction failure are multifactorial but 
one of the most common cause is neglected PLRI( 40 %- Am. 
J. sport med. 646, 2005 Noyes & Barber-westin). and next is 
tunnel misplacement. Factors contributing to the failure of 
Posterior cruciate ligament (PCL) operative procedures are 
similar to those reported for ACL failures, that is, graft place-
ment, tensioning, and fixation issues; use of grafts of suffi-
cient tensile strength and size; and the need to correct asso-
ciated ligament instabilities and lower limb alignment. PCL 
injury have more often associated with PLRI injury ( 43 %- 
80%). 

Why it is common to miss the diagnosis of the PLRI, espe-
cially in grade II PLRI? The reason is that in PCL and PLC com-
bine injured patient, lateral tibial plateau is subluxated post-
erolaterally at 90 degree flexion of the knee. At this postero-
lateral sagging state, when we do dial test or posterolateral 
external rotation test, it is more difficult to detect the ex-
ternal rotation of the leg or to sublux of the posterolateral ti-
bial plateau. 

Therefore, reduction of the knee to the normal position is im-
portant to diagnose the PLRI using dial test and postero-
lateral external rotation test in the PCL–PLC combined in-
jured patients. Our evaluation showed that a reduction of the 
posterior sagging knee in AP (Anterior-Posterior) direction 
would increase the degree of tibial external rotation in com-
bined PCL-PLC injury. In my experience, posterolateral corner 
sling through fibular head technique is one of the good 
choice of treatment methods in grade II PLRI (KSSTA 2008, 
Jung et al). But in grade III PLRI, we should do anatomical re-
construction as described by Dr. Laprade even we need more 
strong reinforcement for the LCL. 

Arthroscopic Posteromedial Corner 
Reconstruction

Mohammad Razi, Hamed Mazoochy
Iran University of Medical Sciences, Iran

MCL tear is one of the frequent sports injuries and could be 
as a single MCL injury or combined with ACL and or PCL tear, 
knee dislocation and Tibial plateau fractures. It is believed 
that healing potential of MCL is good enough and many MCL 
tears especially in varus knees could heal by conservative 
treatment. (1)

Surgical treatments of grade III MCL injuries include a wide 
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variety of procedures. There are different surgical options in-
cluding acute repair, secondary repair and advancement, 
anatomical reconstruction techniques. (2) There are also de-
bates of how to approach to combined injuries especially 
combined ACL and MCL injuries, one of the important com-
plications of MCL repair and/or reconstructions are stiffness 
and limitation of range of motion. (3, 4)

In our new approach to MCL and posteromedial corner in-
stability we do arthroscopic assisted deep and in some cases 
posterior oblique ligament reconstruction and in some cases 
combined reefing of superficial MCL.

Our technique and results will be discussed during pre-
sentation. 
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Arthroscopic Suture Fixation for 
Avulsion Fracture of the Tibial 
Attachment of the Posterior Cruciate 
Ligament: 6- to 8-Year Follow-up 
Results

Yi-Sheng Chan
Professor and Chief, Division of Sports Medicine Department of 
Orthopedic Surgery, Chang Gung Memorial Hospital at Linkou, 

Chang Gung University College of Medicine, Taoyuan, Taiwan

Because of convenience and popularity of motorcycle traffic 
in Taiwan, motorcycle related accidents are numerous. PCL 
avulsion fractures are not rare injuries as previously reported 
in the English literature, and the PCL is vulnerable to be dam-

aged during dashboard injuries and hyperflexion position of 
knee. The physicians should pay detailed attention to tibial 
eminence and posterior slope areas to prevent miss-diag-
nosis of tibial avulsion fractures. Arthroscopically assistant re-
duction with appropriate fixation method is generally pre-
ferred rather than posterior arthrotomy due to following 
reasons. (1) Concomitant lesions including meniscal tears could 
be treated without position change, (2) less surgical invasion 
due to decreased exposure of the posterior capsule or muscle. 

Purpose
The clinical results of a procedure for 36 patients with poste-
rior cruciate ligament(PCL) avulsion fracture with various ti-
bial fragmentation size treated with arthroscopically assisted 
reduction and suture fixation with multiple No. 5 Ethibond 
sutures (Ethicon, Somerville, NJ), were presented in this study. 

Methods
This prospective study analyzed 36 patients (24 male, and 12 
female) who underwent arthroscopic reduction and suture 
fixation for image-proven PCL avulsion fractures from tibia. 
The mean follow-up period was 84 months (range, 72 to 96). 
Follow-up assessment included Lysholm knee score, Tegner 
activity score, International Knee Documentation Committee 
(IKDC) score, and KT-1000 arthrometer and radiographic 
evaluations. 

Results
The mean preoperative Lysholm score in the 36 knees was 
8.4 (range, 0 to 17); the mean postoperative Lysholm score 
was 87.5 (range, 43 to 100). The mean preoperative and 
postoperative Tegner scores in the 36 knees were 0.5 (range, 
0 to 2) and 4.8 (range, 2 to 7), respectively. According to our 
modified Meyers and McKeever classification, completely dis-
placed fragmentation (Type III) is the most common type. 
Four (11.7%) of seventeen patients were diagnosed to have 
type II fractures in this study, 25 (70.6%) were type III frac-
tures, and 7 (17.6%) were type IV fractures. At final follow-up, 
33 patients (91.6%) were classified by IKDC score as normal 
or nearly normal (grade A or B). The IKDC classification was 
abnormal (grade C) in 3 patients (8.3%). All 36 fractures ach-
ieved osseous union or stable fibrous union at final follow-up 
visits. No significant complications, such as arthrofibrosis, loss 
of initial fixation, or wound infection, were noted in this series. 

Conclusions
Treating PCL avulsion fracture with different tibial fragmenta-
tion size by arthroscopic reduction and suture fixation by use 
of multiple No. 5 Ethibond sutures can reduce osseous frag-
ments, restore joint stability, promote early motion, and min-
imize morbidity. 
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Symposium 17 - Dealing with The Special Situations
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Proximal Suprascapular Nerve Release : 
Does It Work?

Yon-Sik Yoo 
Hallym University, Korea

Introduction
Compression of Supracapular Nerve (SSN) was first described 
by Thomas in 1936 . However, Thompson and Kopell de-
scribed Suprascapular Nerve (SSN) entrapment occurring at 
the transverse scapular notch. Aiello et al differentiated be-
tween proximal entrapment of this nerve at the uprascapular 
notch and distal entrapment at the spinoglenoid notch. The 
incidence and prevalence of this condition has not been con-
clusively reported. 

Anatomy
Suprascapular Nerve (SSN) arises from the upper trunk of 
Brachial Plexus with contributions from C5 and C6 nerve 
roots. Occasionally it also derives from C4 nerve root. The 
nerve initially runs posterior to the clavicle and then across 
the superior border of scapula and enters the suprascapular 
notch traversing under the transverse scapular ligament(TSL). 
The artery accompanying the nerve travels above the liga-
ment. The TSL forms the roof of the notch or initiation of up-
per trunk. After exiting the suprascapular notch, the nerve 
runs medial to the supraglenoid tubercle and posterior gle-
noid rim. The nerve angles around the spine of scapula and 
then along with the artery runs in the spinoglenoid notch un-
der the inferior TSL. 

Fig. 1. Depicts of SSN pathway. 

Suprascapular notch (potential site of proximal entrapment)
The suprascapular notch is a major site of SSN Compression. 
The suprascapular notch has been classified into 6 different 
types based on the morphology by Rengachary et al. The ex-
istence of different morphologies of the notch has been cor-
roborated by more investigators. The greatest risk of nerve 
entrapment is in a small scapular notch with a thick TSL. The 
TSL forms the ceiling of the suprascapular notch. This liga-
ment may hypertrophy and lead to stenosis within the notch. 
There have also been reports of calcification of the ligament 
which causes nerve entrapment. A sling effect mechanism of 
injury of SSN has been described in which in certain anatomi-
cal variants of the suprascapular notch, the TSL cause nerve 
irritation and compression during certain movement of the 
limb.

 Fig. 2. Ossified TSL (Lt) Notch stenosis (Rt) 

Clinical feature
Proximal compression Neuropathy is due to entrapment of 
SSN within suprascapular notch with repetitive trauma and 
microtrauma. In overhead athletes there may be a dynamic 
compression by TSL when scapula is being in certain 
position. Stenosis of the suprascapular notch, with a calcified 
or hypertrophied TSL may predispose to proximal SSN 
neuropathy. 

Other causes of proximal SSN entrapment may include: 
 1) Compression by anterior coracoscapular ligaments 
 2) Compression by edge of hypertrophied infrascapular 

muscle 
 3) Compression by omohyoid muscle 
 4) Glenohumeral dislocation Viral neuritis Penetrating 

injuries to the shoulder
 5) Posterior surgical approach to the scapula 

Indication for TSL release
Our Indications for Arthroscopic Release: 
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1. Patients with weakness of Infraspinatus/Supraspinatus with 
or without positive EMG 

2. Patients with a thickened or ossified ligament on assess-
ment during arthroscopic rotator cuff repair 

3. Patients who present with posterior shoulder pain and per-
sistent unexplained with or without positive EMG 

4. space occupying lesion compressing SSN 
5. reduction of large/massive rotator cuff tear
6. compression due to anatomical variants

Fig. 3. Release of TSL, Note the SSN passing under TSL

Discussion
Suprascapular neuropathy is relatively uncommon, compris-
ing only 4.5% of new patients presenting to an academic re-
ferral shoulder practice in 1 series.However, suprascapular 
neuropathy is an important pathologic entity for surgeons 
evaluating shoulder complaints because the diagnosis can be 
obscure and is often missed. Keeping a high index of suspi-
cion is arguably the most important aspect of treating supra-
scapular neuropathy.

Management of Biceps Pathologies

Chang-Hyuk Choi
Shoulder & Elbow joint Service, Department of Orthopaedic 
Surgery, Catholic University of Daegu Hospital, Daegu, Korea

Introduction
The diagnosis and management of an active patient with bi-
ceps disease can be challenging, because it tends to occur 
with advancing age and associated rotator cuff injury. A care-
ful review of the function, anatomy, and pathology of biceps 
in conjunction with a thorough, knowledgeable history and 
physical examination, advances in imaging and arthroscopy 
can yield a correct diagnosis and appropriate treatment. 

Pathologies related biceps tendon
The role of biceps tendon as a source of shoulder pain and 
pathology has been well documented in orthopedic 
literature. Recently, interest in the long head of the biceps 
tendon has been renewed as its association with sub-
scapularis lesions, superior labral anterior to posterior (SLAP) 
lesions, rotator cuff pathology, impingement, and pulley or 
"hidden" lesions of the rotator interval are demonstrated. A 
lot of anatomic variations related biceps tendon including 
congenital absence, fusion with the rotator cuff, and multiple 
heads or origins of the tendon have also been reported. The 
significance and clinical relevance of these variations are still 
mostly unknown but they may be helpful in differentiating 
normal anatomy from pathology.

1) SLAP lesion 
SLAP lesion and proximal biceps injuries are closely related. 
Arthroscopic proximal biceps reattachment (SLAP repair) is 
indicated for type II SLAP lesions in active younger patients 
with consistent history, physical examination, imaging find-
ings, and arthroscopic evaluation. Outcomes after SLAP re-
pair are largely favorable, although less successful outcomes 
have been demonstrated in overhead athletes, patients older 
than 35 years of age, workers’ compensation patients..Biceps 
tenodesis is indicated for the management of proximal bi-
ceps pathologic abnormality, including SLAP tears and in-
trinsic biceps disorders, and may allow better ability to return 
to physical activity, improved cosmesis, and closer approx-
imation of normal anatomy despite longer rehabilitation 
times and increased technical difficulty when compared with 
biceps tenotomy. Numerous arthroscopic fixation methods 
for biceps tenodesis have been described; however, the use 
of an interference screw or suture anchor construct is sup-
ported by most clinical evidence of consistently favorable 
outcome.

2) Injuries to the Biceps Pulley
The Biceps pulley is a soft tissue sling consisting of fibers of 
the superior glenohumeral ligament (SGHL), the cor-
acohumeral ligament (CHL), and the supraspinatus tendon 
(SSP) and subscapularis tendon (SSC), and it. It acts to stabi-
lize the tendon course of the LHB before it enters the bony 
bicipital groove. Acute trauma, repetitive microtrauma, and 
degeneration of the involved soft tissues can result in a le-
sion of the biceps pulley. Injuries to the biceps pulley with 
concomitant painful instability of the LHB are often found in 
patients with anterior shoulder pain( anterosuperior impinge-
ment) or related with rotator cuff pathologies.

The configuration of the biceps pulley lesion as identified 
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through arthroscopic examination could be related to the ro-
tator cuff tear size, the status of LHB tendon and sub-
scapularis tendon lesions, and their treatment

3) Proximal and distal rupture of the m. biceps brachii].
Ruptures of the biceps tendon account for a high percentage 
of tendon ruptures. The aetiology of proximal ruptures of the 
long head of the biceps tendon is often degenerative and 
they are frequently associated with lesions of the rotator cuff. 
The clinical findings are often not specific and long lasting. 
Distal biceps tendon ruptures are rare, accounting for only 
3% to 12% of all biceps tendon injuries with the dominant 
arm being affected in majority. Distal ruptures of the biceps 
tendon mostly occur during eccentric contraction of the bi-
ceps muscle.clinical tests, the associated haematoma and a 
distalisation or proximalisation of the muscle belly in combi-
nation with ultrasound or MRI to rule out combined diseases 
lead to the diagnosis. Conservative treatment is mostly rec-
ommended in proximal ruptures. Operative treatment is pre-
ferred in distal ruptures of the biceps tendon in order to ach-
ieve an anatomical reconstruction of the muscle function. 

Arthroscopic Management of Labral 
Tear: Challenging Cases

Seung-Ho Kim
Madi Hospital, Seoul, Korea

Glenoid labrum has long been reported to have important 
roles in the stability of the shoulder joint. It increases depth 
of the glenoid socket and provides attachment site of the 
capsular ligament. Superiorly, glenoid labrum has a con-
tinuous structure with the tendon of the long head of the 
biceps. Injuries of the labrum often decrease the stability of 
the shoulder joint in anterior, posterior and inferior direction. 
Injury of the superior labrum has been popularized by the 
name of SLAP, superior labrum anterior to posterior lesion. 

Arthroscopic repair of the superior labrum has long been de-
bated with regard to the correct diagnosis and necessity of 
the procedure. Many surgeons including me developed diag-
nostic test for the SLAP lesion. However, reliability of the test 
varies. Arthroscopic examination has been said the most ac-
curate method for the detection of the SLAP lesion. My sur-
gical experience for last twenty years raised question about 
superior labral lesion can be a source of shoulder pain. My 
personal belief is superior labral does exist but shoulder pain 
with SLAP lesion comes from associated tendinopathic ten-

don in most patients. Repair of the superior labrum is not 
necessary as long as it is not extended posteroinferiorly. 
Therefore, the challenge in the superior labrum is not the 
surgical technique; the challenge is how control ourselves 
not to jump on the bandwagon when we observe what it 
looks like SLAP lesion.

Anterior labral lesion is mostly related with the anterior 
instability. Arthroscopic repair is mostly indicated. Challenge 
is chronic cases, ALPSA lesion, or amputated lesion. Often, 
shoulders with very severe stiffness, repair of the Bankart le-
sion is difficult. We can also be challenged in the anterior 
labral lesion with associated capsular lesion, so called bipolar 
lesion in the anterior instability. Mobilization of important for 
the anterior labral repair. In the bipolar lesion, suture passage 
through the capsular tear is required before the mobilization 
of the glenoid labrum from the glenoid.

Compare to the anterior instability, posterior shoulder in-
stability has indistinct etiology of development. Although 
trauma may cause posterior instability, commonly, capsular 
ligamentous laxity is underlying pathology. Any activity 
which develops repetitive subluxation overloads the poster-
oinferior glenoid labrum by the excessive rim-loading of the 
humeral head. This excessive rim-loading eventually devel-
ops posteroinferior labral lesion varying from simple retro-
version to incomplete detachment. In this stage, patient’s 
symptom which is shoulder pain, originates from the labral 
lesion when the humeral head glides over the pathologic 
labrum. The compressive force on the torn labrum in the jerk 
and Kim tests generates shoulder pain. Therefore, intact lab-
rum does not produce shoulder pain no matter how lax the 
glenohumeral joint is. Four type of the labral lesion have 
been reported. The Kim lesion is a concealed and incomplete 
tear of the posteroinferior labrum which is characterized by 
loss of labral height and retroversion, marginal crack, and 
loose inside. The retroversion of the glenoid labrum decrease 
the containment function of the glenohumeral joint which 
further decrease the shoulder’s stability. Two sensitive and 
specific physical tests are the jerk and Kim tests. Like the 
McMurray test for evaluation of the meniscal injury in the 
knee joint, the basic principle of the jerk and Kim tests is a 
pain provocation by compressing the labral lesion. During 
the test, it is important to apply a firm axial force com-
pression force on the glenoid surface by the humeral head. 
The Kim test was more sensitive in the predominant inferior 
labral lesion while jerk test was more sensitive for the pre-
dominant posterior labral lesion. The arthroscopic capsu-
lolabroplasty procedure includes posteroinferior labroplasty, 
superior shift of the posteroinferior and anteroinferior capsu-
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le, and posterior portal closure. The basic rationale is both re-
storation of the posteroinferior labral height and capsular 
tension. Portal placement is critical for successful arthro-
scopic capsulolabroplasty. We use triple instability portal 
which includes Kim posterior portal, transcuff superior portal 
and midglenoid anterior portal. All 3 portals are located ver-
tical from the glenoid surface which allows better access an-
gle to the inferior aspect of glenoid. Suture anchor repair is 
mostly reliable. Fixation of the inferior most anchors is 
through the posterior portal. We insert 2 anchors at the 6 
and 5:30 for the right shoulder before the suture passage in 
order to prevent overcrowding of anchors. Recently all suture 
anchors provide us reliable selection of anchor placement. 

Symposium 18 - Rotator Cuff Tear in Difficult 
Situation: Capture an Impregnable Fortress

14:50-15:25 Saturday, April 29ㆍAuditorium C

Clinical and Radiologic Outcomes of 
Arthroscopic “Hybrid” Repair of Large 
to Massive Rotator Cuff Tears

Jae Chul Yoo
Samsung Medical Center

Aim
This study aimed to introduce the concept of hybrid repair 
(incomplete repair) of posterosuperior rotator cuff tears and 
to report the clinical and radiologic outcome of its consec-
utive cases with a minimum 2-year follow-up.

Background
In large to massive rotator cuff tears, incomplete repair 
(barely covering the cartilage) is an option. The basic princi-
ple behind our concept of “hybrid” repair is the use of dou-
ble rows in the infraspinatus tendon, a single row in the su-
praspinatus tendon, medialization of the supraspinatus ten-
don footprint, and transosseous equivalent augmentation. 
This is different from the hybrid technique referred to in pre-
vious literature. The rationale behind this repair is that, in 
general, the supraspinatus has more tendon loss and re-
traction compared with the infraspinatus, which makes it 
much more difficult to repair. Our concept helps in the ana-
tomical repair and with less tension, which can possibly bring 
better healing and less pain.

Methods
From March 2011 to January 2015, 991 patients were diag-

nosed with rotator cuff tear and underwent repair in our hos-
pital by a single surgeon. We evaluated 45 consecutive pa-
tients (average age, 62.6 years; range, 51-74 years) who had 
received “hybrid” repair among 212 patients with large to 
massive tears. The average postoperative magnetic reso-
nance imaging (MRI) follow-up period was 5.5 months 
(range, 4.0-7.0 months). Functional evaluation was performed 
at 6 months, 1 year, and 2 years postoperatively. The pre-
operative and postoperative active range of motion, pre-
operative and postoperative visual analogue scale, function 
visual analogue scale scores, Constant score, and American 
Shoulder and Elbow Surgeons scores were checked. For the 
radiological evaluation, all patients underwent postoperative 
MRI to determine tendon integrity using Sugaya classifications.

Results
At final follow-up, functional outcomes and clinical outcomes 
improved in patients who underwent the hybrid-technique 
repair. However, postoperative range of motion results were 
not significantly different statistically from preoperative 
range of motion results (P>0.05). Retear occurred in 12 pa-
tients (21%).

Conclusion
The arthroscopic hybrid repair showed satisfying clinical out-
comes for large to massive rotator cuff tears with relatively 
low retear rate.

The Boot-Lace Margin Convergence 
Technique for Large-massive Cuff tears: 
Early Outcomes

Denny TT Lie 
Senior Consultant, Dept of Orthopaedics, Singapore General 

Hospital, Singapore

Aim
This study describes how the boot-lace technique is more ef-
fective to achieve margin convergence in repairing large-mas-
sive cuff tears and to investigate the early clinical outcomes.

Background
Large-massive cuff tears have poorer outcomes with high 
re-tear rates. Margin convergence is one of the techniques 
used in U-shaped tears and is used to narrow the ante-
ro-posterior gap in large cuff tears to make it easier to mobi-
lise the tendon laterally to repair it.
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Methods
Instead of a single suture for convergence, this technique 
passes the single suture repeatedly much like the laces of a 
boot. This makes the convergence stronger, reduces the re-
traction and makes the repair easier. 96 consecutive patients 
who had large (3-5cm) to massive (>5cm) cuff tears were 
recruited. Preoperative and one year postoperative range of 
motion in the affected shoulder, isometric strength, pain 
scores and function scores were then compared. 

Results
Patients demonstrated significant improvement in range of 
motion, strength, pain scores and function scores. There was 
a mean increase in flexion by 30.91° (p = 0.00) and abduction 
by 29.7 ° (p = 0.00). Isometric power of the affected shoulder 
demonstrated a mean increase by 2.65 pounds (p = 0.00). 
Pain score as measured by visual analogue scale for pain 
(VAS) decreased by 3.8 units (p = 0.00). Constant scores in-
creased by 46.0 (p = 0.00). 87.3 percent of patients felt that 
their expectations for surgery were met and 93.8 percent of 
patients were satisfied with their postoperative outcomes. 
This is demonstrated in table 2 alongside other analyzed 
variables.

Conclusion
Improvement in all aspects was demonstrated in patients 
with large to massive rotator cuff tear. The boot-lace techni-
que can be recommended as an effective surgical inter-
vention in carefully selected patients.

Symposium 19 - Basic Science

16:20-17:30 Saturday, April 29ㆍAuditorium C

Intriguing Tendinopathies- Challenges 
in Basic Research and Translation to 
Clinical Applications

K M Chan
Prince of Wales Hospital, Hong Kong

 ------a global platform in search for an ultimate solution to 
intriguing tendinopathies

Sport Medicine And Regenerative Technology (SMART) is one 
of the three initiatives under the Institute of Innovative 
Medicine (IIM) in CUHK. SMART is unique with clear goals to 
achieve innovative solutions for management of orthopaedic 
sport medicine conditions and musculoskeletal disorders. 
One of our major focuses is tendinopathy research.

Tendinopathies represent failed tendon healing; its etio- 
pathogenesis is still unclear, but this is certainly multi-causal. 
Extrinsic causes include overuse that imposes mechanical 
stress and oxidative stress to tendon tissues; while repeated 
trauma or sub-clinical infection that trigger disturbances in 
inflammatory responses may also play a role. Intrinsic factors 
such as age, sex and genetics also contribute to the suscepti-
bility to the extrinsic causes. All these factors may con-
certedly affect the normal tenogenesis, resulting in the end 
stage of failed healing with erroneous cell differentiation in 
tendons. SMART aims at developing injectable products to 
treat tendinopathy by controlling tenogenesis. As the molec-
ular pathways of tenogenesis of tendon progenitor cells are 
still under-investigated, we have started investigation of the 
regulatory roles of microRNA on tenogenesis, in a hope of 
identifying new intervention point to control tenogenesis. 
We also developed representative animal model of tendino-
pathies by applying multiple risk factors, such as overuse ex-
ercise training and imposed oxidative stress. On the identi-
fication of the causes of tendinopathic changes, we are now 
working with Karolinske institute to detect the presence of 
microbes in tendinopathic tissues, and study the effects of 
microbial components to activate pro-inflammatory re-
sponses in tendon cells. These studies may open up possibil-
ities of new treatment strategies for tendinopathy. On the 
other hand, a stem cell research team is also exploring the 
use of tendon derived stem cells to safeguard tenogenesis to 
treat tendinopathies. Collectively, these studies may lead to 
an ultimate solution of intriguing tendinopathies, but mul-
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ti-disciplinary collaboration is a must to make it possible. We 
need a platform to foster institutional collaboration on the-
matic research topics. That is why MRN (Musculo-skeletal 
Regeneration Research Network ) is established to bridge the 
collaboration between professional bodies and industries in 
translation research. In the near future, we hope that MRN 
will function as a good incubator of international collabo-
ration specifically dedicated for orthopaedic translational 
research.

Way to Enhance Tendon Healing

Sang-Jin Shin, In Park
Ewha Shoulder Disease Center, Ewha Womans University 

Mokdong Hospital, Seoul, Korea

Introduction
Despite of advances in arthroscopic surgical technique for 
rotator cuff tears, 13-94% of re-tear rate after rotator cuff re-
pair have been reported. Variable intrinsic and extrinsic fac-
tors are known to influence the re-tear of repaired tendon. 
Intrinsic factors include advancing patient age, increasing 
tear size, poor tendon and muscle quality and systemic dis-
ease such as rheumatoid arthritis and diabetes mellitus. 
Inadequate biomechanical construct or improper repair con-
figuration during operation could be influence the re-tear as 
extrinsic factors. Even if, strong fixation with proper repair 
configuration was made during operation, surgical failure 
would be occur because of inadequate biologic healing. 

Tendon healing in the enthesis
Rotator cuff tears as well as re-tear after repair usually occur 
at the tendon to bone interface. The tendon to bone inter-
face divided into 4 different zone including tendon, un-
mineralized fibrocartilage, mineralized fibrocartilage and 
bone in the normal physiologic condition. However, in re-
paired tendon, the tendon to bone interface is filled with fi-
brovascular scar tissue with a high content of type III 
collagen. This scar tissue formation at the tendon to bone in-
terface has a detrimental effect on the biomechanical charac-
teristics that would lead to surgical failure. Therefore, it is im-
portant to enhance the biological healing at the tendon to 
bone interface to reduce re-tear rate after rotator cuff repair.

Way to enhance tendon healing
Growth factors : Several growth factors have been introduced 
to play an integral role in tendon healing by regulating cell 
migration, proliferation and differentiation. In their animal 

study, Rodeo et al. applied the mixture of osteoinductive 
growth factors including TGF beta-1,2,3, BMP 2 to 7 and FGF 
into the tendon to bone interface during rotator cuff repair, 
and they reported that the administration of growth factors 
mixture showed accelerated tendon healing by greater for-
mation of new bone, fibrocartilage and soft tissue but, it did 
not reveal the greater stiffness during tensile testing.

Platelet concentrate : Platelet concentrate usually contain 
high concentrations of cytokines such as TGF beta, PDGF, 
VEGF, EGF and IGF-1. These cytokines are known to enhance 
neovascularization that lead to increased blood supply 
around the enthesis and enhanced tendon healing. Platelet 
concentrate is derived from autologous blood, and thus 
there is little risk associated with allogenic product. However, 
the efficacy of platelet concentrate in rotator cuff tendon 
healing is still controversial. 

Stem cell therapy : Stem cells are devided into embryonic 
stem cells and adult stem cells (mesenchymal stem cells and 
adipose-derived stem cells). Among these, mesenchymal 
stem cells are expected to utilize in enhancing rotator cuff 
tendon healing. Hernigou et al. designed a case controlled 
study to evaluate the efficiency of biologic augmentation of 
rotator cuff repair. They injected the bone marrow-derived 
mesenchymal stem cells from iliac crest into tendon to bone 
junction during rotator cuff repair and they concluded that a 
significant improvement in healing outcomes could be ach-
ieved by these technique. However, there is no level I study 
evaluating the clinical effect of the mesenchymal stem cell 
augmentation in rotator cuff repair. Further studies are re-
quired to understand the efficacy of mesenchymal stem cell 
in rotator cuff tendon healing.
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Biomechanical Research on Rotator 
Cuff Tear

Joo Han Oh
Department of Orthopedic Surgery, Seoul National University 
College of Medicine, Korea

Cadaveric researches offer new clues regarding biologic fac-
tors of rotator cuff healing, leading to development of surgi-
cal indication or surgical technique. In my first mechanical 
study using eight cadavers, tear of the entire supraspinatus 
tendon was the critical stage for increasing rotational range 
of shoulder motion and for decreased abduction capability 
and that further tear progression to the infraspinatus muscle 
was the critical stage for significant changes in humeral head 
kinematics. From this study, surgical indication can be de-
termined regardless patient's symptom. The other cadaveric 
biomechanical studies presented some surgical techniques 
for rotator cuff repair to improve healing process of rotator 
cuff.

Adding to cadaveric biomechanical study, there are several 
animal studies to enhance rotator cuff healing using assess-
ment of biomechanics, histology, and electrophysiology 
which give us information to go toward clinical trials. Rats 
have been commonly used for pre-clinical study for rotator 
cuff tears, but they have certain limitations due to size and 
lack of reproducibility. To solve these concerns, a model was 
developed using the subscapularis of rabbits, which is a valid 
model to study human condition given its histologic, molec-
ular, anatomic and biomechanical properties. Using a chronic 
rabbit model of subscapularis tear, we showed that local ad-
ministration of adipose-derived stem cells after cuff repair 
could improve muscle function and tendon healing. Western 
blot assay and immunohistochemistry in our following report 
demonstrated that injected ADSC assisted in regeneration of 
the rotator cuff by the way of expression of insulin- like 
growth factor-1R and myosin heavy chain. Another our stud-

ies using rabbit model suggested that the enhancement of 
cuff healing after local administration of autologous plate-
let-rich plasma assessed by histological and biomechanical 
testing. From the idea on these animal studies, some clinical 
applications on stem cell have been performed. In order to 
reduce the clinical rate of healing failure, there must be a 
systematic approach and understanding of the multiple fac-
tors including patient cessation of smoking and using 
NSAIDs, control of diabetes, osteoporosis and cholesterol, 
and also supplement of vitamin D. 

It is important that researchers must have conscious recog-
nition on limitation of experimental study and link to clinical 
trials, carefully. For the biomechanical research, we need not 
only facility, associates, fund and company, but also eager.
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Best Free Paper Presentation

08:20-08:25 Friday, April 28ㆍAuditorium A
Free Paper 1 [OP-006]

Comparison of the Method Using 3D 
Printing Model and Pacs in 
Preoperative Planning for Open Wedge 
High Tibial Osteotomy

Hee-June Kim, Hee-Soo Kyung
Department of Department of Orthopaedic Surgery, Kyungpook 
National University Hospital, Daegu, Republic of Korea

Purpose 
The purpose was to compare the accuracy of the method us-
ing 3D printing model with the method using picture archiv-
ing and communication system (PACS) images in high tibial 
osteotomy (HTO).

Materials and methods
This study analyzed 40 patients with varus deformity and me-
dial osteoarthritis. From 2012 to 2016, patients underwent 
HTO using either 3D printing model (20 knees) or method 
based on a PACS image (20 knees). After obtaining the cor-
rection angle for the target point (62.5% point of the medio-
lateral tibial plateau width), in the 3D printing method, the 
wedge-shaped 3D-printed model was designed with the 
measured angle and osteotomy section and was produced 
by the 3D printer. The PACS method used preoperative ra-
diographs to shift the weight bearing axis. The accuracy of 
the HTO and the proportion of acceptable range (62.5 ± 5%) 
at each method was compared using the full-length lower 
limb radiographs at the sixth postoperative week. The pre- 
and postoperative posterior tibial slope angle was also com-
pared at each method. 

Results 
The weight bearing line on the tibial plateau was corrected 
from a preoperative 21.1 ± 11.8% to a postoperative 61.6 ± 
3.4% in the 3D group and from 19.5 ± 12.3% to 61.4 ± 8.0% 
in the PACS group. The patients in an acceptable range were 
more in 3D printing group (80%) than in PACS group (60%) 
(p=0.028). The mean of absolute difference with the target 
point was less in 3D printing groups (2.4 ± 2.5) than PACS 
group (6.2 ± 5.1) (p=0.006). The posterior tibial slope was not 
significantly different in 3D printing group (8.6° 8.9°, 
p=0.073), whereas different in PACS group (9.9° 10.5°, 
p=0.042). 

Conclusions 
In HTO, correction based on the 3D printing method was 
more accurate than correction using the PACS method..

Best Free Paper Presentation

13:00-13:05 Friday, April 28ㆍAuditorium B
Free Paper 4 [OP-031]

Relationship between Femoral Tunnel 
Placement and Serial Changes in MRI of 
Reconstructed Ligament in Double 
Bundle ACLR 5 Years Postoperatively

Hideaki Fukuda, Shigehiro Asai, Tatsuya Takahashi, 
Izumi Kanisawa, Akihiro Tsuchiya
Department of Sports Medical Center, Funabashi Orthopedics 
Hospital

Objective
The purpose of this study was to evaluate relationship be-
tween femoral tunnel placement and serial changes in MRI of 
reconstructed ligament in double bundle (DB) anterior cru-
ciate ligament (ACL) reconstruction using hamstring tendon 
autograft a minimum 5 years postoperatively.

Methods
This retrospective study included 465 patients who under-
went primary DB ACL reconstruction (ACLR) using hamstring 
tendon autografts at our institution between October 2007 
and December 2010. Femoral tunnel placement was exam-
ined by three dimensional computed tomography (3D CT) 
3weeks postoperatively, and tunnel location was evaluated 
using quadrant method. We divided into two groups 
(Anatomical vs Nonanatomical) in each AM bundle(AMB) and 
PL bundle(PLB). Nonanatomical was defined as more than 
±2SD difference in height or depth, or more than ±1SD dif-
ference in both height and depth from the average femoral 
tunnel placement. The MRI examinations were performed on 
a 0.3T unit (HITACHI Medico AIRIS II Comfort), and evaluation 
focused on signal intensity (SI) of the ACL grafts by oblique 
axial proton density weighted images(PDWI) perpendicular 
to midsubstance area of graft. To quantitatively determine 
normalized SI of graft, the single/noise quotient (SNQ) was 
calculated. Circular 3.3mm regions of interest were evaluated, 
and each measurement was performed three times and the 
average was recorded. We evaluated the serial changes and 
the difference of SI between AMB and PLB by MRI images in 



2017 APKASS SUMMIT

124 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

two groups. Multiple ligament injuries and revision surgery 
were excluded. The 26 cases (10male,16 female; mean age 
29.0±8.1;range 14-44) met the inclusion criteria , and they 
could have postoperative MRIs in the following time incre-
ments of 3 weeks 3,6,9 and 12 months and also 1.5,2,3,4 and 
5 year postoperatively. DB ACLR was performed with trans-
tibial technique. In terms of the SNQ value on each bundle, 
the Mann-Whitney U test was used to determine the differ-
ence between two group's tunnel placement. Statistical sig-
nificance was defined as p<0.05.

Results
There were 21 cases of AMB, and 20 cases of PLB in anatomi-
cal group. On the other hand, there were 5 cases of AMB, 
and 6 cases of PLB in nonanatomical group. Regardless of CT 
classification, the mean SNQ value of the AMB continued to 
increase until 9 months and subsequently decrease gradually 
and became well established by 1.5 years. On the other hand, 
that of the PLB continued to increase until 9 months and 
subsequently decrease gradually and became well estab-
lished by 2 years postoperatively. The SNQ of PLB was sig-
nificantly higher than that of AMB between 3 months to 2 
years. The mean SNQ of AMB in anatomical position group 
was significantly lower than nonanatomical group. In contrast 
to the results of AMB, there was no significant difference in 
the mean SNQ of PLB between anatomical and non-
anatomical position group.

Conclusion
The SI on MRI of AMB in anatomical position was sig-
nificantly lower than in nonanatomical position, indicating 
patients with AM tunnels in anatomic locations showed bet-
ter graft maturation than patients with femoral tunnels in the 
nonanatomical location. However, there was no correlation 
between PLB tunnel position and MR SI change of PLB in this 
study. PLB might have inferior graft maturity process. This 
study revealed the quite different process of healing in SI on 
MRI might exist at different rates between AMB and PLB at 
midterm follow-up.

Best Free Paper Presentation
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Assessment of Posterior Shoulder 
Muscle Stiffness Related to Posterior 
Shoulder Tightness in College Baseball 
Players Using Shear Wave Elastography

Yutaka Mifune, Atsuyuki Inui, Fumiaki Takase, 
Yasuhiro Ueda, Takeshi Kataoka, 
Takashi Kurosawa, Takeshi Kokubu, 
Ryosuke Kuroda
Department of Department of Orthopaedic Surgery, Kobe 
University Graduate School of Medicine

Background
During release to follow-through phases of throwing motion 
in baseball, significant distraction force is generated in the 
posterior shoulder. It is reported that this force generation 
causes glenohumeral internal rotation deficit (GIRD) and/or 
glenohumeral horizontal adduction deficit (GHAD) in their 
throwing arm of the baseball players. These limitations of 
range of motion (ROM) could be caused by the reduction of 
soft tissue flexibility in the posterior shoulder region, and 
have been reported to be at high risk for development of 
shoulder disorders in baseball players. Recent researches re-
ported that the posterior and posteroinferior capsules were 
stiffer as well as thicker in the throwing shoulder than the 
non-throwing shoulder, and that posterior capsule elasticity 
had a greater effect on GIRD than posterior capsule thickness 
did. However, there is no report about the relationship be-
tween posterior shoulder muscle stiffness and posterior 
shoulder tightness. In this study, we assessed the posterior 
shoulder muscle stiffness using quantitative shear wave elas-
tography in the baseball players with/without posterior 
shoulder tightness. The purpose of this study was to inves-
tigate the effect of posterior and inferior shoulder muscles 
on posterior shoulder tightness.

Materials and Methods
The study was approved by the local ethics committee, and 
written informed consent was obtained from all participants. 
Twenty-one college baseball players volunteered for this 
study. Six players were pitchers, and 15 were fielders. Twenty 
players were right-handed, and 1 was left-handed. The mean 
career length of the baseball players was 10.6 years (range, 
4-13 years). Bilateral passive GH ROM of abduction and hori-



Best Paper & Best Poster Presentations

125Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

B
est P

ap
er &

 P
o

ster 

zontal adduction was measured using a goniometer with 
participants in a supine position. During the ROM measure-
ments, the operator restrained the participants’ scapula with 
his hand so that the scapulothoracic joint was immobilized 
and the extent of the isolated motion of the glenohumeral 
joint was maximized. Then, we divided all participants into 
two groups according to the differences between bilateral 
shoulder ROMs. The participants with more than 10 degree 
differences of both ROMs were assigned in the STIFF(+) 
group, and the ones with less than 10 degree differences in 
the STIFF(-) group. In the ultrasound assessments, all partic-
ipants were scanned in a sitting position with a relaxed arm 
(resting on the ipsilateral thigh) on the side being examined 
by using an AplioTM500 (Toshiba medical) with a 4-13MHz 
linear-array transducer to assess the thickness and elasticity 
of the posterior and inferior shoulder muscles (ie, supra-
spinatus, infraspinatus, middle and lower trapezius, rhomboi-
deus, levator scapulae and serratus anterior). Two inves-
tigators measured the thickness and elasticity independently 
and each investigator repeated the measurements three 
times to assess intra-observer reproducibility. Thus, intra- 
and inter-observer reliability were investigated on the current 
technique of ultrasound measurements. To remove differ-
ence due to individuals, a throwing/non-throwing side ratio 
was calculated to standardize individual variation. 

Results
Glenohumeral ROM for shoulder abduction in the throwing 
side was 114.5±5.3 degree in the STIFF(+) group and 
131.3±5.7 degree in the STIFF(-), in which there was a sig-
nificant difference between two groups. Glenohumeral ROM 
for horizontal adduction in the throwing side was 96.6±4.9 
degree in the STIFF(+) group and 110.9±4.8 degree in the 
STIFF(-), in which there was also a significant difference be-
tween two groups. In the ultrasound assessment, intra- and 
inter-observer reliability were 0.825-0.982 and 0.784-0.932 
for the thickness of all muscles, and 0.716-0.882 and 
0.635-0.811 for the elasticity in the intraclass correlation co-
efficients (ICCs). In the assessment of muscle thickness, there 
were no significant differences between STIFF(+) and (-). The 
elasticity of infraspinatus and lower trapezius were significant 
greater in the STIFF(+) group than that in the STIFF(-) group. 
There were no significant differences between two groups in 
the elasticity of the other muscles. 

Discussion
The previous studies have reported that the posterior capsu-
les in throwing shoulders were thicker compared with 
non-throwing shoulders, and that there was a positive corre-
lation between hypertrophy of posterior capsules and loss of 

glenohumeral internal rotation. Moreover, recent study 
showed that the posterior and posteroinferior capsules in the 
throwing shoulder were stiffer and thicker than in the 
non-throwing shoulder. While, the recent studies showed 
that the decrease of the infraspinatus stiffness led to acute 
gain in shoulder ROM, and that the modified cross-body and 
sleeper stretches were effective for increasing shoulder in-
ternal rotation and horizontal adduction ROM and decreas-
ing muscle stiffness of infraspinatus or teres minor muscle. 
Therefore, posterior shoulder tightness could be caused from 
not only tight posterior glenohumeral joint capsule but also 
stiffness of posterior shoulder muscles. However, few studies 
have examined the differences in posterior shoulder muscle 
stiffness between the throwing and non-throwing sides. In 
the present study, we investigated the thickness and elas-
ticity of various muscles in posterior and inferior shoulder, 
resulting that the elasticity of infraspinatus and lower tra-
pezius were significant greater in the stiff shoulders com-
pared with the non-stiff shoulders, and that there were no 
significant differences in the other muscles between the two 
groups. These results indicated that infraspinatus and lower 
trapezius could be key muscles in the posterior shoulder 
tightness.

Conclusion
Infraspinatus and lower trapezius could be key muscles in the 
posterior shoulder tightness in baseball players.

Best Free Paper Presentation

14:50-14:55   Friday, April 28ㆍAuditorium C
Free Paper 6 [OP-056]

Comparison of the Allograft and 
Autograft Maturity after Anatomical 
Lateral Ankle Ligament Reconstruction 
Using MRI Ute-T2* Evaluatio

Ma Kui, Hua Yinghui
Department of Sports Medicine, Huashan Hospital

Background
Allograft and autograft are optional choices for lateral ankle 
ligament reconstruction. Clinical and radiological evaluations 
are needed to assess the maturity level of the graft.

Purpose
Quantitative assessment of lateral ankle ligament after allog-
raft or autograft reconstruction surgery was conducted using 
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ultrashort echo time (UTE) MRI technique to evaluate the 
maturity levels of the reconstructed anterior talofibular liga-
ment (ATFL) and calcaneofibular ligament (CFL). 

Study design
Cohort study; Level of evidence, 3.

Methods
From June 2007 to September 2014, 26 patients who have 
been diagnosed as chronical ankle instability and treated 
with anatomic reconstruction of lateral ankle ligament were 
recruited for investigation including clinical evaluation using 
the rating scale of the American Orthopedic Foot and Ankle 
Society (AOFAS) and Karlsson score and radiological evalua-
tion using MRI ultrashort echo time (UTE) scanning. The 
comparative analysis of the UTE-T2* value on reconstructed 
ligaments and clinical outcomes were performed between 
the patients using autografts and allografts.

Results
The average AOFAS score of all participants improved from 
69.3±11.9 preoperatively to 94.8±5.2 postoperatively. The 
average Karlsson score of all participants improved from 
68.0±13.1 preoperatively to 94.2±5.6. The average UTE-T2* 
value of the reconstructed ATFL was 8.3±1.0ms in allograft 
group and 7.6±1.1ms in autograft group (p=0.027). The aver-
age UTE-T2* value of the graft in the fibula tunnel was 
7.8±0.6ms in allograft group and 7.2±0.8ms in autograft 
group (p=0.047). In L group (follow-up time longer than 3 
years), the average UTE-T2* value of the reconstructed ATFL 
was 8.2±0.7ms on allograft (n=9) and 7.1±0.6ms on auto-
graft (n=3) (p=0.036). In S group (follow-up time shorter 
than 3 years), the average UTE-T2* value of the reconstructed 
ATFL was 8.5±1.4ms on allograft (n=7) and 7.8±1.3ms on au-
tograft (n=7) (p=0.259). In the patients who have received 
ATFL and CFL reconstructed together, the average UTE-T2* 
of reconstructed ATFL was 7.7±0.8ms, the average UTE-T2* 
of reconstructed CFL was 6.9±0.7ms (p=0.002).

Conclusion
This study shows that the average UTE-T2* value of ATFL and 
intra-tunnel graft is higher in allograft group compared to 
autograft group after lateral ankle ligament reconstruction 
treating chronical ankle instability. This indicates that the ma-
turity level of the graft is better in autograft group during the 
ligamentization process, especially up to 3 years after 
reconstruction. As for patients receiving ATFL and CFL re-
construction together, the UTE-T2* value of ATFL is higher 
than that of CFL due to some anatomical and radiological 
factors.
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Comparative Analysis of Change in 
Rotational Alignment after Double 
Level Osteotomy and Opening Wedge 
High Tibial Osteotomy

Shunichiro Kambara1,2, Hiroshi Nakayama1, 
Ryo Kanto1, Shinichi Yoshiya1

Department of Orthopaedic Surgery, Hyogo College of Medicine1, 

Department of Orthopaedic Surgery, Nishinomiya Kaisei General 

Hospital2

Introduction
Opening wedge high tibial osteotomy (OWHTO) is a popular 
surgical option for correction of varus knee deformity with 
osteoarthritis, while double level osteotomy (DLO) is in-
dicated for knees with severe deformity to prevent 
non-physiologic joint line obliquity. In the majority of pre-
vious studies examining change in limb alignment after os-
teotomy, coronal and sagittal alignment parameters were 
subjected to the analysis while postoperative change in rota-
tional alignment has not been clarified. The purpose of this 
study was to comparatively analyze the rotational alignment 
after DLO and OWHTO based on three-dimensional image 
analysis of pre- and postoperative CT images.

Method
Among the patients who underwent corrective osteotomy for 
varus knee deformity, pre- and postoperative CT images 
were available for analysis in 67 patients (83 knees). Number 
of subjects in DLO and isolated OWHTO groups were 28 and 
55 knees respectively. Bi-plane osteotomy was performed on 
both tibial and femoral sides. Closing wedge osteotomy was 
performed for the femur. On the tibial side, artificial bone 
graft (β-TCP) was inserted into the opened wedge. In 
three-dimensional CT image analysis on axial plane, femoral 
torsion (angle between midline along the femoral neck axis 
and tangent of the posterior edges of the medial/lateral fem-
oral condyles) and tibial torsion (angle between tangent of 
the posterior edges of the medial/lateral tibial condyles and 
transmalleolar axis at the level of the distal tibio-fibular joint) 
were measured. The torsion angle was measured on both 
pre- and postoperative CT axial images and the change in-
duced by osteotomy (difference between pre-and post-
operative values) was calculated.
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Results
The mean pre- and postoperative femoral torsion angles in 
knees with DLO were 12.5° and 24.0° with a significant post-
operative increase in internal rotation of the bony segment 
distal to the osteotomy. The mean pre- and postoperative ti-
bial torsion angles were 15.8° and 25.9° in the DLO group 
and 26.4° and 27.2° in the OWHTO group. Consequently, a 
significant increase in external rotation of the bony segment 
distal to the osteotomy was observed following DLO while 
isolated OWHTO did not induce significant change in tibial 
torsion. As regards the potential surgical factors influencing 
rotational alignment, both the amount of the wedge height 
and occurrence of hinge fracture at the osteotomy site did 
not correlate with postoperative change in rotational 
alignment.

Conclusion
This study showed that isolated OWHTO did not change the 
rotational alignment, while DLO increased the physiologic 
torsion both on the femur and the tibia. Those changes in ro-
tational alignment should be taken into consideration during 
preoperative planning and intraoperative adjustment.

Best Free Paper Presentation
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A Three Dimensional Computed 
Tomography Modeling for Kinematic 
Analysis of Double Strands Lateral 
Ulnar Collateral Ligament 
Reconstruction

Erica Kholinne1, Erica Kholinne1, Tae Hyun Ha2, 
In-Ho Jeon2

Department of Orthopaedic Surgery, Upper Extremity Division, St. 
Carolus Hospital, Jakarta, Indonesia1, Department of Orthopaedic 

Surgery, Asan Medical Center, University of Ulsan College of 

Medicine, Seoul, Korea2

Background
Lateral ulnar collateral ligament (LUCL) is the most common 
structure to reconstruct in posterolateral rotatory instability 
(PLRI) of the elbow. Numerous surgical techniques had been 
described for isometric LUCL reconstruction in order to pro-
vide equivocal forces transmission to the elbow joint. To 
date, isometric LUCL reconstruction is poorly understood. 

Many studies only focus on static analysis with single strand 
technique. Double strand LUCL reconstruction will counter 
varus and PLRI by having 2 separate strands. We performed a 
study to analyze the kinematics of double strands LUCL re-
construction with 3 surgical techniques in a dynamic mode. 

Materials and Methods
Five normal elbow joints were scanned with 0.5mm axial cuts 
CT scan. Images were imported and converted into patient 
specific 3-dimensional computer models with MIMICS. We 
applied three surgical techniques for this study, hence in-
volved 3 ulnar tunnel configurations; horizontal, vertical and 
isosceles triangle configuration. Humeral and both ulnar 
footprints were registered with freeform patch function in 
3-matic software. Three dimensional points and rotational 
axis were imported into MATLAB software and each degree 
(1°) increments were simulated from full extension (0°) to full 
flexion (135°). Discrepancy in graft length were analysed for 
each configurations. 

Results
We have 15 double strands configurations for LUCL recon-
struction. For horizontal double strands configurations, the 
mean graft length from humerus to proximal and distal ulna 
tunnel are 44.03 ± 5.63 mm and 49.43 ± 5.74mm respecti-
vely. For vertical double strands configurations, the mean 
graft length from humerus to proximal and distal ulna tunnel 
are 25.56 ± 4.86 mm and 24.51 ± 5.12 mm respectively. For 
isosceles triangle double strands configurations, the mean 
graft length from humerus to proximal and distal ulnar tun-
nel are 23.90 ± 6.56 mm and 26.77 ± 5.39 mm respectively. 
Average discrepancy in each graft limb for each range of mo-
tion are 5.4 ± 0.11mm, 1.05 ± 0.26mm and 2.87 ± 1.17mm 
for horizontal, vertical and isosceles triangle configuration 
respectively. 

Conclusions
This study shows that dynamic analysis of the elbow joint 
provide better understanding for double strand LUCL recon-
struction. Vertical double strands configurations provide less-
er graft length discrepancy for nearly isometric reconstruction 
even though this is unattainable in every range of motion. 
Further LUCL doubles strand biomechanical study is needed 
to provide more information.
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Significant Degeneration of Cartilage 
Can Be Found by Second-Look 
Arthroscopy in the Early Time after ACL 
Reconstruction: A Systematic Review

Shaohua Liu, Jiwu Chen
Department of Sports Medicine, Huashan Hospital, Fudan 

University

Objectives
To evaluate the articular cartilage change in the early time af-
ter ACL reconstruction by second-look arthroscopy.

Methods
Electronic search was performed through January 2016 on 
Pubmed and Embase. Besides, reference lists of related ar-
ticles were also reviewed. The terms ACL or anterior cruciate 
ligament, reconstruction or reconstructive or surgery or 
op-eration, cartilage or cartilaginous or osteochondral or 
chondral or osteoarthritis or OA, and second look*, were 
used. Clinical researches reporting the status of cartilage on 
second-look after anterior cruciate ligament reconstruction 
were included. Studies that have taken treatment of cartilage 
damage at reconstruction were excluded.

Results
Ten studies meet the inclusion criteria, across which 788 pa-
tients underwent second-look ar-throscopy after anterior 
cruciate ligament reconstruction. The mean time from sur-
gery to sec-ond-look arthroscopy was 19.6 months. The de-
generative changes of articular cartilage could be found with 
the use of second-look arthroscopy in all studies, even if ACL 
reconstruction can restore the stability of the injured knee in 
most patients. Softening or fibrillation of articular car-tilage 
was most commonly observed at second-look arthroscopy. 
The secondary cartilage lesion of patellofemoral joint was 
most frequently observed. About 70% of newly formed carti-
lage le-sion occurred in the patellofemoral joint. Potential 
risk factors accounting for cartilage damage were identified 
with inconsistent results, five studies showed the relationship 
between integrity of meniscus and cartilage damage.

Conclusions
Significant degeneration of articular cartilage after ACL re-
construction can be found by second-look arthroscopy even 
if the stability of injured knee was regained, which reminds us 

that just satisfying the requirement of stability maybe is far 
from enough for ACL reconstruction to avoid further injuries. 
Patellofemoral joint cartilage might be most frequently af-
fected, which is worthy of more attention and research. Most 
deterioration of cartilage under second-look arthroscopy in 
the short term was in early stage, however, whether it will 
progress into a severe osteoarthritis in the future is still 
unclear. The specific risk factors related to cartilage damages 
after ACL reconstruction are inconclusive, but the integrity of 
meniscus may be important.
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Limited Clinical Value in MRI Evaluation 
of Anterolateral Capsule Injury in ACL 
Injured-Knees

Nobuaki Miyaji1, Yuichi Hoshino2, Ibaraki Kazuyuki1, 
Toshikazu Tanaka1, Kyohei Nishida1, 
Yuichiro Nishizawa3, Daisuke Araki1, 
Noriyuki Kanzaki1, Takehiko Matsushita1, 
Ryosuke Kuroda1

Department of Orthopaedic Surgery, Kobe University Graduate 

School of Medicine, Kobe, Japan1, Department of Orthopaedic 
Surgery, Kobe Kaisei Hospital, Kobe, Japan2, Department of 

Orthopaedic Surgery, Shinsuma Hospital, Kobe, Japan3

Background
The anterolateral capsule (ALC) injury has been introduced as 
a missing pathology in the anterior cruciate ligament (ACL) 
injured-knees which could possibly aggravate the rotational 
laxity. MRI is primarily utilized to evaluate the ALC injury, but 
it is still unknown if the ALC injury can be consistently de-
tected in the clinical cases. Also, the impact of the MRI-de-
tected ALC injury on the rotational laxity is yet to be 
determined. The purpose of this study was to test the con-
sistency of MRI evaluation for the ALC injury in the ACL in-
jured-knees and the impact of the detected ALC injury on the 
rotational knee laxity.

Methods
82 patients (38 males and 44 females, age 25.1 ± 11.7 y.o.) 
who underwent primary unilateral ACL reconstruction were 
enrolled. The pivot-shift test was performed under anesthesia 
before ACL reconstruction, and the quantitative evaluation 
was conducted using electromagnetic measurement system 
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(EMS) to measure the tibial acceleration (m/sec2) of the piv-
ot-shift while providing the four levels of clinical grading ac-
cording to the IKDC (none, glide, clunk, and gross). The con-
comitant ALC injury in the ACL injured-knees were assessed 
on the MRI by two experienced orthopaedic surgeons ac-
cording to the report of Helito et al, forming two groups; 
ALC-injured group (ALC+) and ALC-intact group (ALC-). Two 
examiners read the MRI independently. Chi-square test and 
independent t-test were used to assess the difference be-
tween ALC+ and ALC- groups for clinical grading and quanti-
tative measurements, respectively. Statistical significance was 
defined as a p value of <0.05.

Results
Examiner 1 found the ALC injury in 42 knees out of 82, 
whereas 28 knees had the ALC injury based on the judgment 
by examiner 2. It was 58.5% that the ratio of concordance 
whether there were ALC injury or not judged by two 
examiners. Only a poor agreement between two examiners 
was demonstrated with kappa coefficient of 0.25.

ALC+ group determined by examiner 1 had similar clinical 
grading results of the pivot-shift test (glide/clunk/gross: 
21/18/3) in comparison to ALC- group (21/16/3, p=0.97). 
Based on the judgment by examiner 2, the difference of the 
clinical grading was also not observed (glide/clunk/gross: 
ALC+ group 16/9/3 vs ALC- group 26/25/3, p=0.40). 

The tibial acceleration during the pivot-shift test was similar 
in ALC+ group (1.41±1.16 m/sec2) and ALC- group 
(1.65±1.29 m/sec2) judged by examiner 1(p=0.19). However, 
the acceleration in ALC+ group (1.17±0.81 m/sec2) was sig-
nificantly smaller than ALC- group (1.71±1.34 m/sec2) judged 
by examiner 2 (p=0.03).

Discussion
The judgement of the ALC injury based on the MRI was not 
sufficiently consistent in this study although the MRI assess-
ment method was standardized in accordance with the re-
port by Helito et al. Furthermore, the effect of the ALC injury 
accompanied with the ACL injury on the rotational laxity was 
not observed in our clinical cases by either clinical grading or 
quantitative evaluation.

The ALC injury has recently been suspected as a major factor 
to aggravate the knee rotational laxity leading to high-grade 
pivot-shift, although it cannot be accurately identified espe-
cially in clinical cases due to its anatomic variation and im-
mature definition. In this study, however, the impact of the 
ALC injury on the rotational laxity was not confirmed regard-
less of the best effort to find the ALC injury on MRI by two 

experienced orthopaedic surgeons. One of the possible rea-
sons for this is that some structural damage in either joint 
capsule or iliotibial band which was irrelevant to the rota-
tional laxity was determined as the ALC injury on MRI. It 
seems to be quite difficult to distinguish the ALC from the 
deep and capsule-osseous layer of ITT called the Kaplan’s fi-
bre according to Terry et al. Otherwise, assuming that our 
MRI evaluation of the ALC injury was accurate, the ALC injury 
might have little impact on the rotational laxity.

Conclusion
The concomitant ALC injury in the ACL injured-knees was not 
consistently determined by MRI and did not affect the rota-
tional knee laxity.
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Relationship between Position of the 
Patella after MPFL Reconstruction and 
Length Change of the Graft

Taihei Miura1, Keisuke Kita1, Hiroshi Amano1, 
Yukiyoshi Toritsuka2, Ryohei Uchida3, 
Yosiki Shiozaki3, Yoshinari Tanaka1, Shuji Horibe4

Department of Sports Orthopaedics, Osaka Rosai Hospital1, 

Department of Sports Orthopaedics, Kansai Rosai Hospital2, 
Department of Orthopaeic Surgery, Seifu Hospital3, 

Department of Faculty of Comprehensive Rehabilitation, Osaka 

Prefecture University4

BACKGROUND
Although the medial patellofemoral ligament (MPFL) re-
construction has been widely performed to treat recurrent 
patellar dislocation, there have been a few reports regarding 
patellar position and length change of the graft following 
surgery. The purpose of this study was to investigate whether 
the patellar position would change after MPFL reconstruction 
and whether length change of the graft would affect the 
postoperative patella position. Our hypothesis was that the 
patella would shift laterally after surgery accompanied by the 
length change of the graft.

METHODS
A total of 29 knees (7 males, 22 females; mean age, 22 years) 
undergoing isolated MPFL reconstruction were retro-
spectively included in this study. MPFL was reconstructed by 
harvesting a 200 mm semitendinosus autograft, and creating 
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two patellar bone sockets and one femoral bone socket ana-
tomically under X-ray control. The center of double-looped 
semitendinosus tendon was inserted into a femoral bone 
socket and the two free ends of the graft were pulled into 
the patellar bone sockets. The graft was fixed with ex-
tra-cortical suspension devices. Computed tomographic scans 
obtained before surgery, three weeks, and one year after sur-
gery were reconstructed into multi-planar reconstruction by 
using a volume analyzer. An axial slice on the most prom-
inent part of both femoral condyles was selected for analysis 
of the patellar position. A tangent line passing through the 
both condyles of the femur was drawn and a perpendicular 
bisector line between the tangent points was drawn. The pa-
tellar position was measured by the distance between the 
perpendicular bisector line and the lateral edge of the 
patella. After the image through both the apertures of femo-
ral and patellar tunnels and complete longitudinal images of 
the femoral tunnel and the patellar tunnel were identified, 
the lengths of the graft in each locations were measured. The 
lengths of each proximal and distal half of the graft were cal-
culated by summing these measurements and the total graft 
length was defined as the sum of the proximal and distal 
graft length. The patellar positions and the total graft length 
of the three time points were compared using the Wilcoxon 
signed rank test. The relationship between the patellar posi-
tion and the total graft length at a year was evaluated by sin-
gle linear regression analysis.

RESULTS
No patients reported re-dislocation during follow-up. The 
patellar postions were 38.2 ± 5.4 mm (range, 26.5-50.2) be-
fore surgery, 27.8 ± 3.9 mm (range, 22.1-36.9) at three weeks, 
and 32.0 ± 4.8 mm (range, 24.1-41.6) at one year after sur-
gery, respectively. The total graft length was slightly short-
ened from 199.3 ± 3.6 mm at three weeks to 195.8 ± 7.2 mm 
at one year follow-up (P < 0.05)There was a significant corre-
lationship between the total graft length and the position of 
the patella after MPFL reconstruction (R2=0.17, P<0.05).

DISCUSSION
This study revealed that the patella being reduced immedi-
ately after surgery returned to somewhat the lateral position 
a year after surgery and the length change of the graft was 
related to the lateral shift. Graft elongation was observed in 
some cases, but shortening in other cases. The length change 
pattern depending on patients might be because a differ-
ence in tension applied to the graft might affect the process 
of graft remodeling. Lateral patellar shift after surgery was 
observed in almost cases, even in cases with graft shortening. 
This suggested that only the length change of the graft could 

not explain the lateral patellar shift. Further examination re-
garding other factors involved in this phenomenon is 
necessary.

CONCLUSION
The patella shifted more laterally one year than three weeks 
after MPFL reconstruction. There was a significant correlation 
between the position of the patella and the length of the 
graft after MPFL reconstruction.
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The Effect of Insertion Angle and 
Pulling Angle on the Pullout Strength 
of All-Suture Type Anchors

Seok Hoon Yang, Hyeon Jang Jeong, 
Sung Min Rhee, Kyung Pyo Nam, Joo Hyun Park, 
Ji Hyun Yeo, Kwang Jin Lee, Joo Han Oh
Department of Department of Orthopaedic Surgery, Seoul 
National University College of Medicine, Seoul National University 

Bundang Hospital

Purpose
The pullout strength of all-suture type anchor (ASA) at the 
bone-anchor interface was measured with regard to the an-
gle of anchor insertion and the angle of anchor pulling, and 
evaluated the current data with regard to the deadman 
theory.

Methods
Synthetic sawbones of two different densities (0.16 g/cm2 
and 0.32 g/cm2, representing low and high bone density) 
with 3 mm-thick cortical bone model attached on one side 
were used. ASA for rotator cuff repair was inserted with 45º, 
60º, 70º or 90º to the surface. Sutures were pulled in two dif-
ferent angles from the surface: 45º corresponding to the 
physiologic pull of supraspinatus, and 90º representing the 
situation for pulling out during knot tying. Pullout tests were 
conducted using mechanical testing machine, and the max-
imum load to failure (N) and the mode of failure were 
recorded. Five consecutive tests for each combination of in-
sertion angle and pulling angle per each density saw bone 
were conducted, making a total of 80 tests. 

Results
The pullout strength at high bone density bones was sig-
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nificantly higher than that of low density (p = 0.001). For low 
density bones, there was no significant difference in pullout 
strength of the ASA for various degrees of insertion angle. 
Yet, more vertically inserted ASA showed stronger pullout 
strength for high density sawbones. Pullout strength of an-
chor inserted at 90º and 75º was significantly higher than an-
chor inserted 45º regardless of pulling angle (all p < 0.05), 
but marginally significant compared with inserted 60º (p = 
0.313, 0.06). With regard to the pulling angle, the pullout 
strength of anchor pulling with 45º was higher than that with 
90º (all p < 0.05).

Discussions
Bone density plays an important role in determining the pull-
out strength of conventional suture anchors as well as screws 
for traumatic fracture. Poor bone quality and osteoporotic 
bone may lead to anchor loosening and inhibit tendon-to- 
bone healing. The current result that higher failure loads of 
the ASA were revealed in higher bone mineral density was in 
agreement with previous biomechanical studies using con-
ventional suture anchors. In the present study, the ASA in-
serted to low bone density group was too low to have differ-
entiated value as various insertion angle and pulling angle. 
During pulling the ASA, anchors were moved to subchondral 
bone, following transformed into suture ball resistant against 
cortical bone. The quality of subchondral and cortical bone 
would be critical to determine the pullout strength of the 
ASA. Usually, subchondral bone pate was decreased in thick-
ness under osteoporotic conditions. Also, the greater tuber-
osity of proximal humerus reported to have different value of 
vBMD depending on the location. Therefore, the ASA should 
be used with caution for anchor location and osteoporotic 
bone.

Pullout strength of ASA inserted 90º or 75º from the bone 
surface was stronger than anchor inserted 45º in high density 
sawbones, suggesting against “deadman’s angle theory”. 
Previous biomechanical studies using conventional SA had 
demonstrated similar result with the current study in a re-
spect of insertion angle. Insertion of the SA at 90º reduced 
the stress concentration and micro-motion at the bone-an-
chor interface, leading to have stronger pullout force than 
45º. However, ASA could be explained differently. After ASA 
was deployed and the formed “suture ball” reached the sub-
cortical bone, the quality of subchondral bone was one of the 
most important factors for determining pullout strength of 
ASA. If the ASA inserted at acute angle, ellipse-shaped hole 
was made on the subcortical bone, thereby causing “suture 
ball” of ASA to pull out more easily than circular hole made 
when inserted at vertical angle. 

Regarding pulling angle of anchors for the ultimate pullout 
force for conventional SA seemed to be greatest when in-
serted at the similar angle to angle of applied load, due to 
much greater surface area of disk surrounding central peg 
withstanding the pullout force. However, ASA showed higher 
pullout strength if pulled at physiologic direction of supra-
spinatus rather than direction of knot tying, which matched 
“deadman’s angle theory”. Therefore, using ASA is expected 
to have an advantage especially during postoperative period, 
once sutures are passed and tied securely.

Conclusions
The current biomechanical study suggested that desirable in-
sertion of ASA would be better to be more vertically rather 
than at the deadman’s angle. However, the ASA showed 
stronger pullout strength when pulled at physiologic direc-
tion of supraspinatus tendon rather than knot tying direction, 
which is corresponding to the deadman theory.
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Can Radial-Sequence Magnetic 
Resonance Imaging Evaluate 
Delamination of Posterior Part of 
Infraspinatus Tendon?

Hiroshi Negi, Hiroshi Negi, Shin Yokoya, 
Katsunori Shiraishi, Ryosuke Matsushita, 
Nobuo Adachi, Mitsuo Ochi
Department of Orthopaedic Surgery, Hiroshima University

Background
Posterosuperior part of delamination of rotator cuff tear is 
often seen in the operation of arthroscopic rotator cuff 
repair. Separate double-layer repair or en masse repair are 
often selected. We usually repair the delaminated cuff using 
en masse repair passing the sutures through the whole cuff. 
However, delamination of posterosuperior part of infra-
spinatus tendon (DePPIT) sometimes cannot be assessed 
preoperatively because it is difficult to evaluate the DePPIT 
by the conventional axial, coronal or sagittal magnetic reso-
nance imaging (MRI). On the other hand, radial-sequence 
MRI (rMRI) was revealed to be useful for evaluating ace-
tabular labrum of hip joint. The rMRI also can evaluate rota-
tor cuff perpendicularly, so it may be useful to evaluate 
DePPIT. The purpose of this study is to evaluate DePPIT using 
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rMRI, to calculate the sensitivity and specificity and to eval-
uate the postoperative clinical results between cases with 
and without DePPIT. 

Material
This study included 57 patients who underwent arthroscopic 
rotator cuff repair using suture bridge technique (mean age 
64.0±9.7; 23 women and 34 men; right : 42 cases left：15 
cases). We excluded cases with additional procedures such as 
muscle advancement, or any fascial or biomaterial augmen-
tation. 

Method
We defined the center of radial-sequence MRI as the center 
of humeral head in the glenohumeral joint and set at 7.5 de-
grees’ interval. We checked the rMRI taken before arthro-
scopic surgery and evaluated the presence of DePPIT by the 
posterolateral slices of rMRI beneath the scapular spine. We 
classified the varieties of the tendon insertion of poster-
osuperior part of the infrasupinatus tendon. Grade 0 is the 
cases with intact cuff of infraspinatus tendon. Grade 1 is with 
partial tear and Grade 2 is with complete tear with delami-
nation. Grade 3 is with complete tear without delamination. 
We defined Grade 1 and Grade 2 as DePPIT on the MRI. 
During the arthroscopic surgery we evaluated DePPIT using 
posterior and lateral portal. For all cases with DePPIT in ar-
throscopic finding, we performed en masse repair. We also 
evaluated presence of DePPIT comparing the arthroscopic 
findings blindly with the rMRI findings, and sensitivity and 
specificity were calculated. Moreover, to evaluate clinical re-
sult, we compared Japan Orthopaedic Association score (JOA 
score), Constant score, failure rates, ranges of motion (ROM) 
in flexion, abduction, external rotation (ER) and internal rota-
tion (IR) after surgery between the cases with DePPIT (D+ 
group) and those without DePPIT (D- group). We used 
Student’s T test, Mann-Whitney’s U test, one factor ANOVA, 
Kruskal-Wallis test and Chi-square for independent test for 
the statistically evaluations. A p value of <.05 was defined as 
statistically significance.

Results
19 cases had the presence of DePPIT during arthroscopic 
surgery. By the rMRI findings the sensitivity was 51% and 
specificity was 85%. The presence of DePPIT on the rMRI 
were correlated with arthroscopic findings (P<0.05). JOA 
score was 94.8±5.5 points in D+ group and 92.9±7.6 points 
in D- group. Constant score was 78.8±14.3 in D+ group and 
81.5±11.9 points in D- group. Failure rate was 5.3 % in D+ 
group and 13.2% in D- group. ROM in flexion was 157.1±19.1 
degrees in D+ group and 151.4±19.6 degrees in D- group. 

ROM in abduction was 152.0±34.1 degrees in D+ group and 
150.1±35.7 degrees in D- group. ROM in ER was 56.4± 15.7 
degrees in D+ group and 63.9±15.3 degrees in D- group. 
ROM in IR was Th10.3±3.1 level in D+ group and Th10.1±3.2 
level in D- group. There were no significant differences in 
JOA score, Constant score, failure rate and ROM between 
with and without DePPIT. 

Discussion
Many study reported it is difficult to find the delamination 
preoperatively. Some reports said even if arthroscopically 
viewing the posterior portal viewing is not enough to dis-
tinguish the presence of DePPIT and recommended lateral 
portal viewing. Our study showed rMRI has high specificity of 
presence of DePPIT. So it may become a useful tool for pre-
operative diagnosis of posterior side of delamination which is 
difficult to find in the conventional MRI view. 

In this study 33% cases of whole had DePPIT. According to 
past reports, from 38 to 82% cases has the presence of 
DePPIT and cases with larger size cuff tear tend to have pres-
ence of delamination. Our study had fewer cases with DePPIT 
comparing the past 　 reports because our study excluded 
cases with additional procedures such as muscle advance-
ment, or any fascial or biomaterial augmentation, so many 
large or massive tear cases might be excluded in this study. 

There were no significant differences in JOA score, Constant 
score, failure rate and ROM in flexion, abduction, ER and IR 
between with and without DePPIT. We performed repair of 
DePPIT using en masse repair. We can say this procedure is 
effective to repair the delamination as much as cases without 
delamination.

Conclusions
rMRI has high specificity for detecting the presence of 
DePPIT and may become a useful tool for preoperative diag-
nosis of DePPIT. En masse repair is an effective procedure for 
repairing DePPIT.
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Evaluation of Achilles Tendon Rupture 
Using 3-Dimensional Computed 
Tomography

Masahiro Yoshikawa, Tomoyuki Nakasa, 
Mikiya Sawa, Yusuke Tsuyuguchi, Nobuo Adachi
Department of Orthopaedic Surgery, Hiroshima University

Introduction
Achilles tendon rupture is the most common injury with the 
rupture of the ankle ligaments. The Achilles tendon rupture is 
diagnosed by various local findings and manual tests such as 
Thompson’s squeeze test. Furthermore, MRI and the ultra-
sonography are useful for a diagnosis of the Achilles tendon 
rupture. Although several studies on MRI and ultra-
sonography for evaluating Achilles tendon rupture have been 
documented, computed tomography (CT) imaging has not 
been evaluated for the diagnosis of Achilles tendon rupture. 
The combining technologic advances in CT with vol-
ume-rendering computer graphics can provide a 3-dimen-
sional (3D) visualization of the full feature of the soft tissue 
with more detailed information than conventional depiction. 
Recently, it has been reported that 3D computed tomog-
raphy (CT) imaging with volume rendering can be used for 
diagnosing several soft tissues, such as muscles, hand and 
wrist tendons, or anterior talofibular ligament of the ankle. 
The purpose of this study was to prospectively determine 
whether 3D CT imaging could evaluate the status of Achilles 
tendon rupture and it is to compare it with MRI and the op-
erative findings.

Methods
From 2013 to September 2016, 6 patients whose pre-
operative 3D CT scan of the Achilles tendon was available 
were included in this study. They were routinely examined by 
MRI, and 3D CT. The patients consisted of 6 men with the 
average age of 39.0 years (range, 23 -75 years). 2 patients 
had acute Achilles tendon rupture, 2 patients had re-rup-
tured Achilles tendon, and 2 patients had chronic Achilles 
tendon rupture with symptoms of pain and giving way to 
sensation and some functional disability of the ankle. All pa-
tients were treated surgically. The decision to proceed to sur-
gical treatment was made according to the patient’s symp-
toms, physical examination, and images.

MRI scans were performed on a 1.5-T whole-body scanner 

with a wraparound surface coil designed for the ankle. For all 
patients, proton density SE and T2-weighted SE images were 
collected. 

3D CT images were obtained with a multidetector row CT 
scanner. The patient was placed in a supine position with the 
neutral position of bilateral ankle joint. Then, 3D volume data 
sets of the ankle joint were obtained. The scanning parame-
ters were as follows: a gantry rotation speed of 0.6 s/rotation, 
1.25-mm collimation width × 16 detectors, CT pitch factor of 
0.562, and field of view of 25–30 cm. The CT dose index vol-
ume was 7.67 mGy. Then, 2D images were reconstructed with 
12–25 cm field of view, 1.25-mm retrospective slice thickness, 
and 0.63-mm overlap. The total table motion was 20–30 cm, 
and finally, 200–400 slices were obtained. Images were ren-
dered qualitatively with the volume-rendering technique by 
using a commercially available workstation to take the 3D 
images. The scanning time ranged from 40 to 60 s, and an-
other 10 to 15 min was needed for postprocessing. The oper-
ative findings were compared to MRI and 3D CT images, and 
evaluate the usefulness of the 3D CT for treatment of Achilles 
tendon.

Result
In acute case, there seems to be at a glance continuity by the 
MRI. The 3D CT images reveal Achilles tendon rupture. In the 
operative findings, Achilles tendon had ruptured, and there 
was a sparse hematoma instead of Achilles tendon, which 
were the same findings as in the 3D CT images.

In re-rupture case, both the MRI and 3D CT images depicted 
Achilles tendon rupture. In the operative findings, Achilles 
tendon had ruptured, which were the same findings as in the 
MRI and 3D CT images.

In chronic case, the Achilles tendon seemed to have con-
tinuity or rupture was depicted small by the MRI. However, 
Achilles tendon rupture was depicted clearly by the 3D CT 
images. In the operative findings, Achilles tendon had rup-
tured, which were the same findings as in the 3D CT images.

Discussion
The Achilles tendon rupture is the most commonly injured in 
an ankle. After history taking and physical examination, ra-
diographic imaging, including the stress view, is usually per-
formed for accurate diagnosis, and more advanced imaging 
techniques, such as MRI, are available. MRI is a less invasive 
technique and is commonly used to evaluate Achilles tendon 
rupture. Qualitative analysis is possible because of the 
high-contrast imaging provided by MRI. However, the 3D 
pathway makes MRI evaluation difficult for examining the full 
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features of Achilles tendon and MRI does not provide de-
tailed information of bony lesion. Furthermore, patients must 
remain in one position to minimize motion artifact. Patients 
with pacemakers and metal internal or external prostheses 
cannot be assessed. In recent years, the volume-rendered 
multidetector helical CT has remarkably advanced, and the 
usefulness of this 3D CT technique was demonstrated for 
evaluating soft tissue such as ligament, tendon, and tumor. 
The advantage of 3D CT is to clarify the relationship between 
the bony structure and surrounding tissue. Nakasa et al dem-
onstrated that 3DCT could evaluate the condition of anterior 
talofibular ligament remnants much better than MRI.

Furthermore, 3D CT requires shorter scanning time than MRI. 
In this study, the scanning time ranged from 40 to 60 sec-
onds, and another 10 minutes was needed to reconstruct the 
3D images. The disadvantage of 3D CT imaging is the ex-
posure ionizing radiation. However, 16-detector row CT scan-
ner, which was used in this study, irradiated 7.67 mGy during 
scan. 3D CT imaging became less invasive technique. Preset 
study demonstrated that 3D CT has the possibility of being a 
useful diagnostic tool for evaluation of Achilles tendon rup-
ture, especially in the cases of chronic Achilles tendon 
rupture.



Free Paper

2017 APKASS SUMMIT





Free Paper 

137Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

Free P
ap

er 

Free Paper 1: Knee (HTO)

08:00-09:00 Friday, April 28ㆍAuditorium A

OP-001 Clinical Outcomes of Combined High Tibial 
Osteotomy and Anterior Cruciate Ligament 
Reconstruction for Anterior Cruciate 
Ligament-Deficient Knees with varus 
Osteoarthritis
Shintaro Onishi, Hiroshi Nakayama, Ryo Kanto, 
Shinichi Yoshiya (Japan)

OP-002 The Indication and Clinical Outcome of HTO as 
Treatment for Old Posterolateral Rotatory 
Dislocation and Multiple Ligament Injuries
LI Jian, LI Qi, TANG Xin, FU Weili, CHEN Gang, 
Zhang Chenghao (China)

OP-003 Mid-Term Survival Analysis of High Tibial 
Osteotomy – A Comparative Study of 
Computer Assisted and Conventional 
Technique –
Sang Jun Song, Dae Kyung Bae, Kang Il Kim, 
Cheol Hee Park (Korea)

OP-005 Radiographic Discrepancy of Lower Limb 
Alignment between Preoperative Planning 
and Postoperative Opening Wedge High Tibial 
Osteotomy
Kosuke Nakagawa, Shuhei Otsuki (Japan)

OP-006 Comparison of the Method Using 3D Printing 
Model and PACS in Preoperative Planning for 
Open Wedge High Tibial Osteotomy
Hee-June Kim, Hee-Soo Kyung (Korea)

OP-007 A Novel Technique in Open Wedge HTO to 
Preserve the Tibial Slope (Basic Study on 
Cadaver and Reconstruction CT Scanning)
Hamidreza Yazdi, Masoud Hosseiny, Mehran 
Radi (Iran)

OP-008 Feedback From a Consecutive 100 Cases of 
Medial Open Wedge HTO Using a Cumulative 
Summation Test for Learning Curve
Kwang Jun Oh, Kwang Jun Oh, Do Kyung Lee 
(Korea)

OP-009 Clinical Efficacy of an Arthroscopic Surgery in 
Open Wedge High Tibial Osteotomy
Chang-Rack Lee, Chang-Wan Kim, Seung-Suk 
Seo (Korea)

OP-010 Arthroscopically Assisted Combined 
Intra-Articular and Opening Wedge 
Osteotomy for Tibial Plateau Malunion
Chang Shih-Sheng, Chan Yi-Shen (Taiwan)

OP-011 Prediction of Knee Joint Line Orientation after 
High Tibial Osteotomy
Chong Bum Chang, Jae-Young Park, Moon 
Jong Chang, Chan Yoon, Jae-Hoon Shin, Min 
Kyu Song, Su Jin Kim, Su Hee Choi, Yu Jin 
Song, Seung-Baik Kang (Korea)

Free Paper 2 - Knee (UKA/TKA)

14:20-15:30 Friday, April 28ㆍAuditorium A

OP-012 Mid- to Long-Term Clinical Outcome of 
Articulated Distraction Arthroplasty Device for 
Osteoarthritic Knee
Seiju Hayashi, Nobuo Adachi, Atsuo Nakamae, 
Masakazu Ishikawa, Tomoyuki Nakasa, 
Masataka Deie, Mitsuo Ochi (Japan)

OP-013 Mid-Term Results of Oxford Medial 
Unicompartmental Knee Arthroplasty in 
Young Asian Patients Less Than 60 Years of 
Age
Moo-Ho Song, Seong-Ho Yoo, Suk-Woong 
Kang, Yeong-Joon Kim (Korea)

OP-014 Outcomes of Primary Total Knee Arthroplasty 
in Patients with Parkinson’s Disease
Eugene Wong, David Parker, Myles Coolican 
(Australia)

OP-015 Functional Recovery and Patient Satisfaction 
after Total Knee Arthroplasty in the Elderly 
Population
Shunsuke Yahiro, Hirotsugu Muratsu, Kiminari 
Kataoka, Tomoyuki Kamenaga, Yutaro Kanda, 
Takashi Oshima, Takaaki Koga, Tomoyuki 
Matsumoto, Akihiro Maruo, Hidetoshi Miya, 
Ryosuke Kuroda (Japan)



2017 APKASS SUMMIT

138 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

OP-016 Does Patient Perception Differ Following 
Adductor Canal Block and Femoral Nerve 
Block in Knee Replacement? A Simultaneous 
Bilateral Randomized Study
In Jun Koh, Yong In (Korea)

OP-017 Incidence of Deep Vein Thrombosis before 
and after TKA Without Pharmacologic 
Prophylaxis: A 128-Row Multidetector CT 
Indirect Venography Study
Moon Jong Chang, Chong Bum Chang, Chan 
Yoon, Jae-Hoon Shin, Min Kyu Song, Su Jin 
Kim, Su Hee Choi, Yu Jin Song, Seung-Baik 
Kang (Korea)

OP-018 Is Combination of Popliteal Sciatic Nerve Block 
and Adductor Canal Block Effective for 
Postoperative Pain Control after TKA?
Ok Gul Kim, Seung Suk Seo, Jin Hyeok Seo, Do 
Hun Kim, Byung Yun Park (Korea)

OP-019 The Effect of Peri-Articular Epinephrine 
Injection on Reducing Blood Loss after Total 
Knee Arthroplasty
Saradej Khuangsirikul, Thanainit Chotanaphuti 
(Thailand)

OP-020 Knee Biomechanics after Replacement Surgery 
(Kbars) – Kinematic and Electromyographic 
Comparison of Posterior-Stabilised, 
Cruciate-Retaining and Medial-Pivot Designs 
during Locomotion
David Parker, Aaron Beach (Australia)

OP-021 Biomechanical Effect of Total Knee 
Arthroplasty
Du Hyun Ro, Hyuk-Soo Han, Seong Hwan Kim, 
Yoon-Ho Kwak, Giho Moon, In Woong Park, 
Myung Chul Lee (Korea)

OP-023 The Influence of Postoperative Knee Stability 
on Patient Satisfaction in Cruciate-Retaining 
Total Knee Arthroplasty
Tomoyuki Kamenaga, Hirotsugu Muratsu, 
Kiminari Kataoka, Shunsuke Yahiro, Yutaro 
Kanda, Takashi Oshima, Takaaki Koga, 
Tomoyuki Matsumoto, Akihiro Maruo, 
Hidetoshi Miya, Ryosuke Kuroda (Japan)

OP-024 Post-Operative Knee Stability after Ps-Tka 
Using Medial Preserving Gap Technique
Yutaro Kanda, Hirotsugu Muratsu, Kiminari 
Kataoka, Shunsuke Yahiro, Tomoyuki 
Kamenaga, Takashi Oshima, Takaaki Koga, 
Tomoyuki Matsumoto, Akihiro Maruo, 
Hidetoshi Miya, Ryosuke Kuroda (Japan)

Free Paper 3 - Knee (Patellofemoral Joint)

11:20-12:00 Friday, April 28ㆍAuditorium B

OP-025 Arthroscopic Medial Patellofemoral Ligament 
“Suture Loop”Combined with Lateral 
Retinacular Release for Recurrent Patellar 
Dislocation
Wei Huang, Hong Wang (China)

OP-026 A New Technique in Treating Recurrent 
Patellar Subluxation in Adolescents
Huanghe Song, Qing Wang (China)

OP-027 The Clinical Curative Effect and Logistic 
Regression Analysis of Bone Anchor Assisted 
Knee Extensor Mechanism Reconstruction for 
Patellofemoral Instability
Guofeng Cai, Yanlin Li (China)

OP-028 Does Tt-Tg Distance Affect the Clinical 
Outcomes of Mpfl Reconstruction?
MTY Ong, TC Wong, CK Lo, KM Chan, PSH 
Yung (Hong Kong)

OP-029 Changes in Knee Extensor Strength after 
Medial Patellofemoral Ligament 
Reconstruction
Takehiko Matsushita, Daisuke Araki, Toshikazu 
Tanaka, Kyohei Nishida, Nouaki Miyaji, 
Noriyuki Kanzaki, Kazuyuki Ibaraki, Ryosuke 
Kuroda (Japan)

OP-030 The Analysis of Reasons about Unsatisfactory 
Effection after Orthopedic Surgery in 
Recurrent Patellar Dislocation Patients
Zhengjiang (China)



Free Paper 

139Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

Free P
ap

er 

Free Paper 4 - Knee (ACL)

13:00-13:40 Friday, April 28ㆍAuditorium B

OP-031 Relationship between Femoral Tunnel 
Placement and Serial Changes in MRI of 
Reconstructed Ligament in Double Bundle 
ACLR 5 Years Postoperatively
Hideaki Fukuda, Shigehiro Asai, Tatsuya 
Takahashi, Izumi Kanisawa, Akihiro Tsuchiya 
(Japan)

OP-032 Serial Ultrasonographic Analysis of 
Semitendinosus Tendon Regeneration after 
ACL Reconstruction
Dong Won Lee, Jin Goo Kim, Jeong Ku Ha 
(Korea)

OP-033 Serial Evaluation of the Graft Maturity after 
ACL Reconstruction Using Autologous 
Quadriceps Tendon by Contrast Enhanced 
Magnetic Resonance Imaging
Do-Yoon Lee, Junghwan Park, Hyuk-Soo Han, 
Myung Chul Lee (Korea)

OP-034 Peroneus Longus Tendon : The Promising 
Graft for Anterior Cruciate Ligament 
Reconstruction Surgery
Dadang Rona Sasetyo, Sholahuddin Rhatomy, 
Ludwig AP Pontoh (Indonesia)

OP-035 Outcomes of Simultaneous High Tibial 
Osteotomy and Anterior Cruciate Ligament 
Reconstruction in Anterior Cruciate Ligament 
Deficiency with Medial Unicompartmental 
Osteoarthritis
Youngjoo Shin, Jehyoung Yeo, Cheng Jin, Lee 
Dong Hyun, Jongkeun Seon, Eunkyoo Song 
(Korea)

Free Paper 5 - Shoulder

09:50-11:00 Friday, April 28ㆍAuditorium C

OP-037 Dual Electrospun Nano-Scaffold for the Repair 
of Chronic Massive Irreparable Rotator Cuff 
Tear in a Rabbit Model
Yaying Sun, Jiwu Chen (China)

OP-038 Effect of Beta-FGF-Loaded Ca5(Po4)2Sio4 
Bioceramic on Tendon-To-Bone Healing after 
Repair of Chronic Rotator Cuff Tear
Song Zhao, Jinzhong Zhao (China)

OP-039 Cartilage Oligomeric Matrix Protein Enhances 
Tendiogenesis by Binding to TGF-beta
Heng'an Ge, Biao Cheng (China)

OP-040 Time-Dependent Cytokines Release in Specific 
PRP Preparation
Chih-Hao Chiu, Yi-Sheng Chan, Alvin Chao-Yu 
Chen, Kuo-Yao Hsu, Wen-Ling Yeh (Taiwan)

OP-041 High Recurrence Rate after Isolated 
Arthroscopic Bankart Repair with a 9 to 
12-Year Follow-Up
Yohei Ono, Diego Alejandro Dávalos Herrera, 
Jarret M Woodmass, Devin B Lemmex, Michael 
Carroll, Gail M Thornton, Ian KY Lo (Japan)

OP-042 Does a Trough on the Anterior Glenoid Rim 
Make Difference in Arthroscopic Bankart 
Repair Using Suture Anchors? Mid-Term 
Follow-Up Study
Sung Woo Hong, Jae Chul Yoo (Korea)

OP-043 Arthroscopic Treatment for Shoulder 
Dislocation Associated with Surgery-Free 
Scapular Fractures
Hui Kang, Xuxu Chen, Jian Li, Tao Wang, 
Hongchuan Li (China)

OP-044 Radiographically Visible Anchor-Holes May 
Relate to Poor Clinical Outcomes: Arthroscopic 
Repair of Isolated Type II Slap Lesions with 
11-Year Follow-Up 
Yohei Ono, Devin B Lemmex, Jarret M 
Woodmass, Diego Alejandro Dávalos Herrera, 
Michael J Carroll, Gail M Thornton, Ian KY Lo 
(Japan)

OP-045 Cadaveric Study on the Safe Placement of 
Portals for Snapping Scapula Arthroscopy in 
Filipino Males
Jose Mari Gerald O. Arpilleda, Jonathan C. 
Ronquillo (Philippines)



2017 APKASS SUMMIT

140 Asia-Pacific Knee, Arthroscopy and Sports Medicine Society

OP-046 Assessment of Posterior Shoulder Muscle 
Stiffness Related to Posterior Shoulder 
Tightness in College Baseball Players Using 
Shear Wave Elastography
Yutaka Mifune, Atsuyuki Inui, Fumiaki Takase, 
Yasuhiro Ueda, Takeshi Kataoka, Takashi 
Kurosawa, Takeshi Kokubu, Ryosuke Kuroda 
(Japan)

OP-047 A Few Cases of Arthroscopic Reconstruction 
with Using the Fibre Tape and the Dog Bone 
Button for Distal Clavicle Fracture
Kei Fujiwara, Kenichi Matsumura (Japan)

OP-048 Short-Term Outcomes of Arthroscopic 
Tightrope® Fixation Are Better Than Hook 
Plate Fixation in Acute Unstable 
Acromioclavicular Joint Dislocations
Hamid Rahmatullah Bin Abd Razak, Eng-Meng 
Nicholas Yeo, William Yeo, Tijauw-Tjoen 
Denny Lie (Singapore)

Free Paper 6 - OLT / Ankle Ligament

14:10-15:20 Friday, April 28ㆍAuditorium C

OP-049 Ex Vivo Biomechanical Analysis of Barbed 
Suture Tenorrhaphy in a Porcine Model
Jeremiah V. Tio Cuison, Emiliano B. Tablante, 
Antonio N. Tanchuling (Philippines)

OP-050 Comparative Effectiveness of Platelet-Rich 
Plasma and Corticosteroids Injections for 
Treatment of Plantar Fasciitis: A Meta-Analysis
Shaohua Liu, Jiwu Chen (China)

OP-051 Non-Operative Treatment for Symptomatic 
Osteochondral Lesion of the Talus
Sang Gyo Seo, Ho Seong Lee (Korea)

OP-052 The Role of the Arthroscopic Anterior 
Talofibular Ligament Repair in Promoting the 
Self-Repair of the Osteochondral Lesions of 
the Talus
Jingbiao Huang, biaoChen (China)

OP-054 CT Arthrography Visualizes Joint Regeneration 
after Microfracture of OLT
Hong-Geun Jung, Dong-Oh Lee, Mao-Yuan 
Sun, Hwa-Jun Kang (Korea)

OP-055 Treatment of Chronic Lateral Unstable Ankles 
with or Without Talus Osteochondral Defect
Hong Li, Yinghui Hua, Shiyi Chen (China)

OP-056 Comparison of the Allograft and Autograft 
Maturity after Anatomical Lateral Ankle 
Ligament Reconstruction Using MRI Ute-T2* 
Evaluation
Ma Kui, Hua Yinghui (China)

OP-057 Clinical Results and Our Devises of 
Arthroscopic Broström Procedure with Suture 
Anchors for Lateral Ankle Instability
Noriyuki Kanzaki, Takehiko Matsushita, 
Daisuke Araki, Kyohei Nishida, Toshikazu 
Tanaka, Kazuyuki Ibaraki, Nobuaki Miyaji, 
Ryosuke Kuroda (Japan)

OP-058 Arthroscopic Double-Bundle Reconstruction 
Technique in the Treatments for Chronic 
Injuries of Anterior Talofibular Ligament
Chen Gang, Li Jian, Mao Yunhe, Zhang Zhong 
(China)

OP-059 Clinical Implication of Os Subfibulare: Analysis 
of Pediatric Ankle Injury in a Primary Care Unit
Dong Yeon Lee, MD, Doo Jae Lee, MD, Dong 
Han Kim, MD, Hwan Ik Chung, MD (Korea)

OP-060 Treatment for Osteochondral Lesions of the 
Talus with Mosaic Osteochondral Autologous 
Transplantation by Medial Malleolus 
Osteotomy Approach
Zhuang Ze, Chenyuxian (China)

OP-061 The Effect of Sodium Hyaluronate in Repair of 
Achilles Tendon Defect with Polyethylene 
Terephthalate Artificial Ligament
Shengkun Li, Hong Li (China)
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Free Paper 7 - Knee (HTO/DFO)

09:40-10:20 Saturday, April 29ㆍAuditorium A

OP-063 Patient Subjective Satisfaction Following 
Medial Opening-Wedge High Tibial 
Osteotomy
Ki-Mo Jang, Seung-Beom Han (Korea)

OP-064 Comparison of Open Wedge High Tibial 
Osteotomy Versus Unicompartmental Knee 
Arthroplasty for Medial Compartment 
Arthrosis with Kissing Lesion
Seung Min Ryu, Hodong Na, Oog Jin Shon 
(Korea)

OP-065 Medial Open-Wedge High Tibial Osteotomy 
May Adversely Affect the Patellofemoral Joint
Hwan-jin Kim, Kang-Il Kim, Dong-Kyoon Kim, 
Gi-Beom Kim, Sang-Jun Song (Korea)

OP-066 Clinical Outcome of a Novel Fixation System 
for Medial Open Wedge High Tibial 
Osteotomy: Comparison with a Conventional 
Plate
Eiji Kondo, Eiji Kondo (Japan)

OP-067 Balanced Stability between Fixation Area and 
Lateral Hinge in Open-Wedge High Tibial 
Osteotomy
Yong Seuk Lee (Korea)

OP-068 Comparative Analysis of Change in Rotational 
Alignment after Double Level Osteotomy and 
Opening Wedge High Tibial Osteotomy
Shunichiro Kambara, Hiroshi Nakayama, Ryo 
Kanto, Shinichi Yoshiya (Japan)

Free Paper 8 - Knee (TKA/Revision TKA) 

13:20-14:20 Saturday, April 29ㆍAuditorium A

OP-069 Utility of Narrow Femoral Component of the 
Attune Knee System in Japanese Patients
Hiroshi Takagi, Takayuki Okumo, Takayuki 
Koya, Shin Kato, Fumiyoshi Kawashima, 
Masahiko Maekawa, Atsushi Sato, Soshi Asai 
(Japan)

OP-070 Bone-Femoral Component Interface Gap 
Formation in Cementless Total Knee 
Arthroplasty
Shinichi Kuriyama, Katsufumi Hyakuna, 
Satoshi Inoue, Yasutsugu Kawai, Yasuyuki 
Tamaki, Hiromu Ito, Shuichi Matsuda (Japan)

OP-071 Association between Subcutaneous Deep 
Temperature Around Knee Joint and Knee 
Motion Recovery after Total Knee Arthroplasty
Tadashi Yasuda, Koichi Iwaki, Tatsuya 
Sueyoshi, Satoshi Ota, Satoshi Fujita, Eijiro 
Onishi, Hiroshi Yamamoto (Japan)

OP-072 Relationship between Posterior Tibial Slope 
and Anterior Tibial Translation in Bicruciate 
and Cruciate Retaining TKA
Mitsuhiro Nakamura, Yoshinori Soda (Japan)

OP-073 Anterior Knee Pain after Total Knee 
Arthroplasty
Young-Jin Choi, Sung-Do Cho, Yoon-Seok 
Youm, Yong-Tae Joo, Moon-Hee Bae (Korea)

OP-074 Does Final Component Alignment Coincide 
with Alignment of the Bone Resection 
Surfaces in Cemented Total Knee 
Arthroplasty?
Mu-Won Kim, Seung-Suk Seo, Chang-Rak Lee, 
Chang-Wan Kim (Korea)

OP-075 Clinical Outcome of Navigation-Assisted Knee 
Arthroplasty (TKA) Compared to in the Same 
Patients
Jang-Won Park, Young-Hoo Kim, Jang-Won 
Park, Jun-Shik Kim (Korea)

OP-076 Revision for Aseptic Femoral Debonding of 
Total Knee Arthroplasty- A Case Report
Jun Oike, Hiroshi Takagi, Soshi Asai, Atsushi 
Sato, Masahiko Maekawa, Fumiyoshi 
Kawashima, Shin Kato, Takayuki Koya, 
Takayuki Okumo (Japan)

OP-077 Neglected Patellar Tendon Rupture after 
Revision Total Knee Arthroplasty
Cheng-yo Yen (Taiwan)
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OP-078 Pressurizing Cementation Can Prevent Early 
Femoral Loosening in High Flexion TKA
Jae-Young Park, Junghwan Park, Hyuk-Soo 
Han, Myung Chul Lee (Korea)

Free Paper 9 - Knee (Meniscus/Cartilage)

08:00-08:50 Saturday, April 29ㆍAuditorium B

OP-079 Clinical Function Outcomes of Meniscus Tear 
Repaired with Fibrin Clot Using All-Inside 
Technique
Shin Miyatake (Japan)

OP-080 Relationship between Preoperative Extrusion 
of Medial Meniscus and Surgical Outcomes 
after Partial Meniscectomy
Min Jung, Sung-Jae Kim, Chong Hyuk Choi, 
Sung-Hwan Kim, Junsik Kim, Taehwan Yoon, 
Yoo-chul Jeong, Jinyoung Jang (Korea)

OP-081 Pullout Fixation of Medial Meniscus Posterior 
Root Tears: Correlation between Meniscus 
Extrusion and Mid-Term Clinical Results
Kyu Sung Chung, Jin Goo Kim, Jeong Ku Ha, 
Ho Jong Ra, Dhong Won Lee (Korea)

OP-082 Comparison of the Bone Plug and Bone Bridge 
Technique for Lateral Meniscus Allograft 
Transplantation
Liangquan Peng, Wei Lu (China)

OP-083 A New Arthroscopic Sign of Cartilage Injuries 
Indicating Concomitant Occult Medial 
Meniscal Peripheral Tears of Posterior Horn
Zhang Xintao (China)

OP-084 Predictive Factors for Bilateral Discoid Lateral 
Meniscus in Patients with Symptomatic 
Discoid Lateral Meniscus
Sang Hak Lee, Yo Han Cho, Kyung Ho Yoon 
(Korea)

OP-085 Survival Analysis after Pullout Refixation for 
Medial Meniscus Root Tear : Minimum 5-Year 
of Follow-Up
Kyu Sung Chung, Jin Goo Kim (Korea)

OP-086 Outcome of Osteochondral Fractures of 
Adolescent Patients’ Knees Repaired Totally 
Arthroscopically with Bioabsorbable Fixation 
Screws
Ren Shiyou, Yu Haiyang, Zhai Yunlei, Guo Biao 
(China)

Free Paper 10 - Knee (ACL/ALL)

08:50-09:40 Saturday, April 29ㆍAuditorium B

OP-087 Current Isometric-Like ACL Reconstruction 
Concept: A Quantitative Clinical Imaging 
Study
Fang Wan, Shiyi Chen (China)

OP-088 The Relationship between MRI-Based Tendon 
Bone Healing and Clinical Functional Scores 
after Anterior Cruciate Ligament 
Reconstruction with Hamstring Tendon 
Autograft
Hongyun Li (China)

OP-089 Comparation of Anterior Cruciate Ligament 
Reconstruction with the Over-The-Top 
Technique and “Center-To-Center” Technique: 
The Clinical Results and Tunnel Positions
Hui Zhang, Hua Feng (China)

OP-090 Functional Outcome and Proprioception after 
ACL Reconstruction Using the Pes-Sparing 
Technique
Kristine Italia, Chauncey Kester Lim, Jose Raul 
Canlas (Philippines)

OP-091 Revision Anterior Cruciate Ligament 
Reconstruction in Younger Patients: High 
Rates of Return to Sport Are Associated with 
Third ACL Injuries
Julian A Feller, Kate E Webster, Timothy S 
Whitehead (Australia)

OP-092 Proximal Tibial Bony and Meniscal Slopes Are 
Higher in ACL Injured Subjects Than Controls. 
A Comparative MRI Study
Timothy Lording, Ashraf Elmansori, Raphael 
Dumas, KhalifaElmajri, Philippe Neyret, 
Sebastien Lustig (Australia)
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OP-093 An Anatomical and Mri Assessment of the of 
Anterolateral Ligament
Ming Li, Haile Pan (China)

OP-094 Restoration of Rotational Knee Laxity for 
Anterior Cruciate Ligament Deficiency: 
Anterolateral Ligament Reconstruction Versus 
Anterolateral Tenodesis
Xin Liu, Hua Feng (China)

Free Paper 11 - Knee (PCL/PLRI)

10:30-11:10 Saturday, April 29ㆍAuditorium B

OP-095 A Modified Arthroscopic Technique for Fixing 
Acute Tibial Avulsion Fracture of the Posterior 
Cruciate Ligament
Chen Yu-xian, Li Zhi-yong (China)

OP-096 All-Inside Arthroscopic Treatment of Posterior 
Cruciate Ligament Tibial Avulsion Fractures 
with Tightrope
Lei Mingming (China)

OP-097 Posterior Cruciate Ligament Reconstruction 
with Maximum Remnant Preservation 
Through High Antero-Medial Portal Combined 
with Postero-Medial Portal
Haifeng Gu, Jihang Chen, Qing Bi (China)

OP-098 Return to Sports after Posterior Cruciate 
Ligament Reconstruction
Jeong Ku Ha, Jin Goo, Kim, Kyu sung Chung, 
Doo hwan Gong, Suk hwan Jang, Ho Jong Ra, 
Moon young, Choi (Korea)

OP-099 Comparison of Function and Stability between 
Conservative Treatment and Reconstruction 
for Isolated Posterior Cruciate Ligament Injury
Jongkeun Seon, Donghyun Lee, Jehyoung 
Yeo, Eunkyoo Song (Korea)

OP-100 Comparison of Tibial Tunnel Techniques in 
Posterior Cruciate Ligament Reconstruction: 
C-Arm Versus Anatomic Fovea Landmark
Yong Seuk Lee, Jin Hwan Ahn (Korea)

Free Paper 12 - Shoulder

09:40-10:40 Saturday, April 29ㆍAuditorium C

OP-103 Serial Changes in 3-Dimensional 
Supraspinatus Muscle Volume Following 
Rotator Cuff Repair
Seok Won Chung, Seok Won Chung, 
Kyung-Soo Oh, Jin-Young Park (Korea)

OP-104 Critical Shoulder Angle and Acromial Index Do 
Not Influence Mid-Term Functional Outcomes 
after Arthroscopic Rotator Cuff Repair
Merrill Lee, Jerry Yongqian Chen, Lincoln Liow 
Ming Han, Hwei Chi Chong, Paul Chang, 
Denny Lie (Singapore)

OP-106 Repairing Result of Traumatic Subscapularis 
Injury and Humeral Lesser Tuberosity Avulsion 
in Elderly Patients with Arthroscopic Single 
Row Suture Method
Zhibin Shi (China)

OP-107 Clinical Results of Rotator Cuff Repair in 
Patient of Glenohumeral Osteoarthritis
Jong Pil Yoon (Korea)

OP-108 The Characteristics of Associated Lesions with 
Rotator Cuff Tears in Patients Over 70 Years 
Old
Atsushi Okubo, Hiroshi Hashiguchi, Satoshi 
Iwashita, Kazumasa Abe, Minoru Yoneda, 
Shinro Takai (Japan)

OP-109 A Comparison of Clinical Outcomes after 
Arthroscopic Rotator Cuff Repair Using 
Single-Row, Double-Row and Suture Bridge 
Technique
Huanghe Song, Wang Qing (China)

OP-110 Clinical and Structural Outcomes of 
Arthroscopic Single－Row Versus 
Double－Row Fixation for Treating Rotator 
Cuff Tear: A Systematic Review and 
Meta－Analysis
Ren Shiyou, Yu Haiyang, Guo Biao (China)
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OP-111 An Effective Technique of Arthroscopic 
Subscapularis Repair in the Asian Population 
with 2 Year Outcomes
Goh Keng Meng Jeremy, Goh Keng Meng 
Jeremy, Lie Tjiauw Tjoen Denny (Singapore)

OP-112 Clinical Outcomes and Cost-Effectiveness of 
Sodium Hyaluronate Treatment and 
Arthroscopic Repair of Degenerative Rotator 
Cuff Tears: A Randomized Controlled Trial
Ren Shiyou, Guo Biao, Yu Haiyang, Cui 
Honglin, Ma Wei, Yang Dongqiang (China)

Free Paper 13 - Shoulder

13:20-14:20 Saturday, April 29ㆍAuditorium C

OP-115 Biological Healing with Muscle Advancement 
and Absorbable Artificial Biomaterial 
Augmentation for Massive Rotator Cuff Tears
Shin Yokoya, Katsunori Shiraishi, Hiroshi Negi, 
Ryosuke Matsushita, Yu Mochizuki, Nobuo 
Adachi, Mitsuo Ochi (Japan)

OP-116 Bridging Graft in Irreparable Massive Rotator 
Cuff Tear - Long Head of Biceps Tendon Graft 
Vs. Allogenic Dermal Patch Graft
Sung-Min Rhee, Hyeon Jang Jeong, Ji Hyun 
Yeo, Kyung Pyo Nam, Kwang Jin Lee, Joo Hyun 
Park, Joo Han Oh (Korea)

OP-117 Postoperatively New-Onset Pseudoparalysis - 
Retrospective Analysis of 652 Consecutive 
Arthroscopic Repairs for Large-To-Massive 
Rotator Cuff Tear -
Hyeon Jang Jeong, Sung Min Rhee, Kyung Pyo 
Nam, Joo Hyun Park, Ji Hyun Yeo, Kwang Jin 
Lee, Joo Han Oh (Korea)

OP-120 Effectiveness of Non-Surgical Versus Surgical 
Treatment for Frozen Shoulder
MTY Ong, TC Wong, CK Lo, KM Chan, PSH 
Yung (Hong Kong)

OP-121 Effect Analysis of Manipulative Release Under 
Anesthesia Combined with Limited 
Arthroscopical Release in Treating Frozen 
Shoulder
Dong yu (China)

OP-122 Arthroscopic Surgery for Refractory Rotator 
Cuff Calcific Tendinitis of the Shoulder
Kazumasa Abe, Hiroshi Hashiguchi, Satoshi 
Iwashita, Atsushi Okubo, Minoru Yoneda, 
Shinro Takai (Korea)

OP-123 A Three Dimensional Computed Tomography 
Modeling for Kinematic Analysis of Double 
Strands Lateral Ulnar Collateral Ligament 
Reconstruction
Erica Kholinne, Tae Hyun Ha, In-Ho Jeon 
(Indonesia)

OP-124 Valgus Extension Overload Syndrome in 
Adolescent Baseball Players: Clinical 
Characteristics and Surgical Outcomes
Kyung- Ho Hong, Jin-Young Park, Kyung-Soo 
Oh, Hyun-Yul Yoo, Seok Won Chung, 
Seung-Jun Lee, Na Ra Kim, Se-Young Ki (Korea)

OP-125 Technique and Result of Extra-Articularly 
Endoscopic Treatment with Refractory Tennis 
Elbow
YuPing Yang, GuoQing Cui (China)

OP-126 One Stage Surgery for Ipsilateral Shoulder and 
Elbow Arthroplasty
Mohamed Zubair M. Al-Fayyadh, Simon P. 
Frostick (Malaysia)
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Knee - Arthroplasty - Total Knee Arthroplasty

EP-006 The Effectiveness and Safety of Tranexamic 
Acid in Primary Total Knee Arthroplasty 
between Topical Intra-Articular and 
Intravenous, A Meta-Analysis
Hongtao Xu, Hongtao Xu, Jiangtao Dong, 
Baicheng Chen (China)

EP-018 Short-Term Postoperative Outcomes of 
Bicruciate-Retaining Total Knee Arthroplasty: 
Association between Lateral Laxity in Flexion 
and Patient Satisfaction
Kazumasa Kitamoto, Makoto Kurisuno, 
Machiko Akao, Tomoya Tsujimoto, Takuya 
Takata, Masataka Deie (Japan)

EP-019 Comparison of Radiological Assessments and 
Clinical Outcome Two Different Types of 
Patellar Component in Total Knee Arthroplasty
Fumiyoshi Kawashima, Hiroshi Takagi (Japan)

EP-027 Vitamin E-Stabilized Highly Cross-Linked 
Polyethylene for Improved Mechanical 
Strength
Yung-Chang Lu, Cheng-Yu Wu, Chang-Hung 
Huang(Taiwan)

EP-032 The Effect of Coronal Alignment on The 
Doctor-Derived Outcome, Patient-Reported 
Outcome, and The Patients’ Satisfaction after 
Total Knee Arthroplasty
Mitsuhiko Kubo, Kazuhiro Uenaka, Hitomi 
Fujikawa, Tsutomu Maeda, Kousuke Kumagai, 
Taku Kawasaki, Shinji Imai, Yoshitaka 
Matsusue (Japan)

EP-036 Can We Use Full Length Femoral Anatomical 
Axis Instead of Distal Half to Estimate The 
Valgus Cut Angle in TKA?
Hamidreza Yazdi, Hamidreza Yazdi, Ali 
Torkaman, Arash Amiri (Iran)

EP-038 Preoperative Pain Catastrophizing Thinking 
Adverse Effect on Postoperative Patients, 
Satisfaction after Total Knee Arthroplasty
Hitomi Fujikawa, Mitsuhiko Kubo, Tsutomu 
Maeda, Kousuke Gumagai, Kazuhiro Uenaka, 
Noriaki Okumura, Taku Kawasaki, Shinji Imai, 
Yoshitaka Matsusue (Japan)

EP-055 How Much Does Anatomical Tibial 
Component Improve The Bony Coverage in 
Total Knee Arthroplasty
Cheng Jin, Cheng Jin, Jongkeun Seon, 
Jehyoung Yeo, Donghyun Lee, Eunkyoo Song 
(Korea)

EP-059 Treatment of Periprosthetic Femur Fracture 
using Anatomical Locking Plate after Total 
Knee Arthroplsty
Churl Hong Chun, Keun Churl Chun, Jong 
Seok Baik, Seng hwan Kook (Korea)

EP-077 Short-Term Comparison of Posterior 
Cruciate-Retaining Versus Posterior Stabilized 
Total Knee Arthroplasty
Kazuhiro Uenaka, Kubo Mitsuhiko, Hitomi 
Fujikawa, Taku Kawasaki, Shinji Imai, Matsusue 
Yoshitaka (Japan)

EP-078 Correcting Severe Varus Deformity using Trial 
Components During Total Knee Arthroplasty
Man Soo Kim, Yong In (Korea)

EP-081 The Incidence of Dvt/Pe between One-Staged 
Bilateral and Unilateral Tka using Contrast 
Enhanced Ct and Venous Ultrasonography in 
Japanese Patients
Atsushi Sato, Soshi Asai, Fumiyoshi 
Kawashima, Masahiko Maekawa, Shin Kato, 
Takayuki Koya, Naoki Okuma, Takayuki 
Okumo, Jun Oike, Yushi Hoshino, Kazunari 
Tomita, Hiroshi Takagi (Japan)

EP-083 Are Midterm Patient-Reported Outcome 
Measures between Rotating-Platform 
Mobile-Bearing Prosthesis and Medial-Pivot 
Prosthesis Different? A Minimum of 5-Year 
Follow-Up Study
In Jun Koh, Yong In, Nam Yong Choi (Korea)
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EP-111 Comparison of D-Dimer and Soluble Fibrin 
Change between Navigation Vs Conventional 
Jig-Based Tka (Intramedullary, 
Extramedullary)：Short Term Follow Up
Hiroaki Kanazawa, Hiroaki Kanazawa (Japan)

EP-170 Intraoperative Factors Affecting Conversion 
From Cruciate Retaining to Cruciate 
Substituting in Total Knee Arthroplasty
Sang Jun Song, Dae Kyung Bae, Cheol Hee 
Park (Korea)

EP-188 Combined Administration Better Than 
Intravenous or Intra-Articular Tranexamic Acid 
Administration - A Randomized Control Study
Youngjoo Shin, Jongkeun Seon, Eunkyoo 
Song, Donghyun Lee, Jehyoung Yeo (Korea)

EP-191 Fitness of Lospa® Knee Prosthesis with Distal 
Femoral Cut Surfaces of Korean Women in 
Total Knee Arthroplasty
Young-Jin Choi, Sung-Do Cho, Yoon-Seok 
Youm, Yong-Tae Joo, Moon-Hee Bae (Korea)

EP-291 Results of A Gradient-Based Program for 
Perioperative Pain Management and 
Enhanced Recovery in Patients Undergoing 
Joint Surgery
Dai Gang, Dai Gang, Yu Huan, Li Yuji, Zhao 
Zhenwen, Wu Jingqiu, Tang Zhaopeng, Yuan 
Lingwei (China)

Knee - Arthroplasty - Revision TKA

EP-030 Metaphyseal Sleeves Implant Used for Large 
Tibial Defects in Re-Revision Tka: A Case 
Report
Shin Kato, Hiroshi Takagi, Jun Oike, Keisuke 
Okumo, Naoki Okuma, Takayuki Koya, 
Fumiyoshi Kawashima, Masahiko Maekawa, 
Atsushi Sato, Soshi Asai (Japan)

EP-039 Confirming Sterility of An Articulated Infected 
Femoral Component using Sonication 
Technique
Hee-June Kim, Hee-Soo Kyung (Korea)

EP-058 Femoral Head Structural Allograft for Severe 
Bone Defects in Revision Tka
Churl Hong Chun, Keun Churl Chun, Jong 
Seok Baik, Seng Hwan Kook (Korea)

EP-093 Periprosthetic Fracture after Revision Total 
Knee Arthroplasty with Stem Extension
Jae-Hoon Shin, Chong Bum Chang, Moon 
Jong Chang, Min Kyu Song, Chan Yoon, Su Jin 
Kim, Su Hee Choi, Yu Jin Song, Jin Hwa Jung, 
Seung-Baik Kang (Korea)

Knee - Arthroplasty - Unicompartmental Knee Arthroplasty

EP-079 Differences in Patient-Reported Outcomes 
between Unicompartmental and Total Knee 
Arthroplasties: A Propensity Score-Matched 
Analysis
Man Soo Kim, Yong In (Korea)

EP-082 Use of All-Polyethylene Tibial Components in 
Unicompartmental Knee Arthroplasty 
Increases The Risk of Early Failure
In Jun Koh, Yong In (Korea)

EP-189 Does Navigation System Have Any 
Advantages in Unicompartmental Knee 
Arthroplasty Compared with Conventional 
Technique in Long-Term Results?
Jehyoung Yeo, Donghyun Lee, Jongkeun 
Seon, Youngjoo Shin, Eunkyoo Song (Korea)

Knee - Ligament - ACL

EP-001 Graft Shift in The Rounded Rectangular 
Femoral Tunnel for Anterior Cruciate Ligament 
Reconstruction
Yasushi Takata, Junsuke Nakase, Hitoaki 
Numata, Takeshi Oshima, Takashi Kitagawa, 
Kengo Shimozaki, Hiroyuki Tsuchiya (Japan)

EP-002 The Functional Outcome of Arthroscopic 
Anterior Cruciate Ligament Reconstruction in 
Patients using Different Graft Tension 
Technique During Tibial Fixation
Alberto Ma. V. Molano, Gabriel Alfonso B. 
Javier (Philippines)
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EP-003 Risk Factors for Progression of Articular 
Cartilage Damage after Anatomic Acl 
Reconstruction in Cases of Normal Meniscus
Atsuo Nakamae, Atsuo Nakamae, Nobuo 
Adachi, Masakazu Ishikawa, Tomoyuki Nakasa, 
Norifumi Suga, Masahiro Yoshikawa, Seiju 
Hayashi, Yoshikazu Sumida, Yusuke 
Tsuyuguchi, Mitsuo Ochi (Japan)

EP-005 Significant Degeneration of Cartilage Can Be 
Found By Second-Look Arthroscopy in The 
Early Time after Acl Reconstruction: A 
Systematic Review
Shaohua Liu, Jiwu Chen (China)

EP-009 New Anatomical Single Bundle Acl 
Reconstruction using A Rounded Rectangular 
Dilator
Junsuke Nakase, Tatsuhiro Toratani, Masahiro 
Kosaka, Yoshinori Ohashi, Hitoaki Numata, 
Takeshi Oshima, Yasushi Takata, Kengo 
Shimozaki, Hiroyuki Tsuchiya (Japan)

EP-010 Dose Hyperextension Maneuver Prevent Knee 
Extension Loss after Arthroscopic Acl 
Reconstruction?
Hamidreza Yazdi, Hamidreza Yazdi, Amin 
Moradi, Armin Ghadi (Iran)

EP-011 The Results of Single Bundleversus Double 
Bundle Acl Reconstruction Surgery, A 
Retrospective Study and Review of Literature
Hamidreza Yazdi, Hamidreza Yazdi, Ali 
Torkaman, Mohammad Ghorban Hosseini 
(Iran)

EP-016 Comparison of The Femoral Tunnel 
Enlargement after Intra-Articular Versus 
Extra-Articular Knee Ligament Reconstructive 
Surgeries
Keisuke Kita, Tatsuo Mae, Yoshinari Tanaka, 
Hiroshi Amano, Yuta Tachibana, Tomoki Ohori, 
Yukiyoshi Toritsuka, Ryohei Uchida, Shuji 
Horibe (Japan)

EP-022 Effect of Menisectomy on Recovery of 
Proprioceptive Deficits Following Arthroscopic 
Acl Reconstruction
Atul Mahajan, Atul Mahajan, Dr Mukesh Kalra 
(India)

EP-026 Arthroscopic Single-Bundle Acl 
Reconstruction with Femoral Tunnel Located 
in The Am Footprint of Native Acl
Wang Hong, Jin Shengyang, Meng Chunqing, 
Shao Zengwu, Wang Xiaohong, Huang Wei 
(China)

EP-035 The Use of The 70° Arthroscope for Anatomic 
Femoral and Tibial Tunnel Placement in 
Anterior Cruciate Ligament Reconstruction
Chowdhury Iqbal Mahmud, Chowdhury Iqbal 
Mahmud (Bangladesh)

EP-043 Evaluation of The Bone-Ligament and Tendon 
Insertions Based on Raman Spectrum and Its 
Pca and Cls Analysis
Wu Yang, Shiyi Chen (China)

EP-049 The Use of Silk Fibroin Coating to Enhance 
Intra-Articular Ligamentization of 
Polyethylene Terepthalate Artificial Ligament
Jia Jiang, Shiyi Chen (China)

EP-052 Effect of The Complex of Prp and Gelatin 
Sponge on Tendon-Bone Healing after The 
Operation of Anterior Cruciate Ligament 
Reconstruction
Zhang Mingyu, Zhang Xian (China)

EP-053 Outcome of Anterior Cruciate Ligament 
Reconstruction in Children Under 14 Years Old 
or Younger
Ryosuke Kawai, Ryosuke Kawai (Japan)

EP-056 Outcomes and Arthroscopic Findings after Acl 
Reconstruction using Fixed- and 
Adjustable-Loop Suspension Devices
Youngjoo Shin, Cheng Jin, Donghyun Lee, 
Jehyoung Yeo, Jongkeun Seon, Eunkyoo Song 
(Korea)
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EP-062 Clinical Outcome and Technical 
Considerations of Revision Anterior Cruciate 
Ligament Reconstruction
Takayuki Koya, Hiroshi Takagi, Jun Oike, 
Takayuki Okumo, Naoki Okuma, Shin Kato, 
Fumiyoshi Kawashima, Masahiko Maekawa, 
Atsushi Sato, Soshi Asai, Noriyuki Nakada 
(Japan)

EP-063 A Modified Measuring Method Based on 
Microct to Analysis Bone Tunnel Area after Acl 
Reconstruction in An Animal Model
Shaohua Liu, Jiwu Chen (China)

EP-066 Thermal Hydrogel Loaded with Estradiol 
Promotes Graft Bone Healing after Anterior 
Cruciate Ligament Reconstruction with 
Artificial Ligament
Fang Chai, Fang Wan, Jia Jiang, Shiyi Chen 
(China)

EP-069 A Radiographic Analysis of Failed Anterior 
Cruciate Ligament Reconstruction
Lim Wei-An Joel, Tan Yeow Boon, Lee Yee Han 
Dave (Singapore)

EP-072 Spontaneous Rupture of The Hamstring Graft 
after Anterior Cruciate Ligament 
Reconstruction
Yoshinari Tanaka, Keisuke Kita, Hiroshi Amano, 
Ryohei Uchida, Yoshiki Shiozaki, Yasukazu 
Yonetani, Shuji Horibe (Japan)

EP-073 Compartment Syndrome after Arthroscopic 
Joint Release for Stiffness Following Acl 
Reconstruction Infection: A Case Report
Qingxiang Hu, Yaohua He, Qingxiang Hu, 
WeihanYu (China)

EP-076 Relations of The Knee Thrust, Valgus and 
Rotation Angle at Drop Jump Landing
Takahiko Fukumoto, Kiwako Kano, Hiroshi 
Maeoka (Japan)

EP-084 The Effect of The Positions of The Femoral 
Tunnel on The Laxity and Clinical Outcomes of 
Anterior Cruciate Ligament Reconstruction
Mu-Won Kim, Seung-Suk Seo, Ok-Gul Kim 
(Korea)

EP-090 Clinical Evaluation of Arthroscopic "F + C" 
Release to Treat Gluteal Muscle Contracture
Wang hong, Shao Zengwu, Meng Chunqing, 
Wang Xiaohong, Jin Shengyang, Huang Wei 
(China)

EP-096 How The Results of Conservative Treatment 
for Acl Tears Are Different By Posterior Tibial 
Slope?
Yoon Seok Youm, Yoon Seok Youm, Sung Do 
Cho, Young Jin Choi, Yong Tae Joo, Moon Hee 
Bae (Korea)

EP-101 Precise Reevaluation of Lever Sign in Patients 
with Anterior Cruciate Ligament Rupture
Fang Chai, Tianwu Chen, Yunshen Ge, Jia 
Jiang, Shiyi Chen (China)

EP-158 Factors to Influence The Synovialization of The 
Grafted Tendon in Double-Bundle Anterior 
Cruciate Ligament Reconstruction
Gil Yeohn Ahn, Yeong Hyeon Lee, Yong Sik 
Lee, Tzung Yian Liu, Taeg Young Jeong (Korea)

EP-159 Analysis of The Mechanical Loading after 
Anatomic Anterior Cruciate Ligament 
Reconstruction using A Spect/Ct
Byung-Kag Kim, Beom-Koo Lee (Korea)

EP-169 Acl Reconstruction for Acl Rupture Associated 
with Grade I-Ii Mcl Injury: Comparison 
between Ipsilateral and Contralateral 
Hamstring Tendon Harvestings
Xuxu Chen, Hui Kang, Jian Li, Tao Wang, 
Hongchuan Li (China)

EP-172 Arthroscopic Single- Bundle Enhanced 
Reconstruction Technique Based on Retaining 
Health- Bundle for Partial Tears of The Anterior 
Cruciate Ligament
zhangliang, zhangliang (China)
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EP-181 Clinical Outcomes of Anterior Cruciate 
Ligament Reconstruction in Older Patients
MTY Ong, TC Wong, CK Lo, KM Chan, PSH 
Yung (Hong Kong, China)

EP-182 Outcomes of Anterior Cruciate Ligament 
Reconstruction in Adolescences Girls Versus 
Boys
MTY Ong, TC Wong, CK Lo, KM Chan, PSH 
Yung (Hong Kong, China)

EP-184 Greater Knee Laxity after Primary Acl 
Reconstruction Is Associated with Subsequent 
Contralateral Acl Injury in Younger Patients
Julian A Feller, Kate E Webster (Australia)

EP-213 Effectiveness Comparison of Transtibial 
Technique and Trans-Portal Technique
Chen Chongmin, Sun Yu (China)

EP-214 Effectiveness Comparison of Over-The Top 
Position and Anatomical Central Position 
Single-Bundle Reconstruction of Anterior 
Cruciate Ligament
Chen Chongmin, Sun Yu (China)

EP-221 Effect of Acl&Pcl By Arthroscopic 
Reconstruction for The Knee Joint Dislocation 
Combined with Venous Thrombosis of The 
Lower Extremity
Wei Huang, Hong Wang (China)

Knee - Ligament - Anterolateral Ligament

EP-008 Limited Clinical Value in Mri Evaluation of 
Anterolateral Capsule Injury in Acl 
Injured-Knees
Nobuaki Miyaji, Yuichi Hoshino, Ibaraki 
Kazuyuki, Toshikazu Tanaka, Kyohei Nishida, 
Yuichiro Nishizawa, Daisuke Araki, Noriyuki 
Kanzaki, Takehiko Matsushita, Ryosuke Kuroda 
(Japan)

EP-024 Visibility of Anterolateral Ligament Tears in Acl 
Deficient Knees with Magnetic Resonance 
Imaging
Lee Yee Han Dave, Audrey XY Han, Tan Tien 
Jin, Tien Nguyen, Lee Yee Han Dave 
(Singapore)

EP-070 Anatomical Study on The Anterolateral 
Ligament in A Chinese Population
Jiangyu Cai, Shiyi Chen (China)

EP-160 Anterolateral Ligament Abnormality in Acute 
Anterior Cruciate Ligament Injuries A 
Magnetic Resonance Imaging Assessment on 
Patients with High-Grade Pivot-Shift 
Phenomenon
Guan-yang Song, Hua Feng (China)

Knee - Ligament - PCL/PLRI

EP-173 Arthroscopic All-Inside Reconstruction for 
Posterior Cruciate Ligament and Popliteus 
Tendon Compared with Popliteofibular 
Ligament Reconstruction
Hui Zhang, Hua Feng (China)

EP-217 The Management Strategies of Multiple 
Ligament Injuries and The Old Fixed 
Dislocation or Subluxation 0F The Knee
Li Jian, Li Qi, Tang Xin, Fu Weili, Chen Gang, 
Zhang Zhong, Li Jian (China)

EP-218 The Role of A New Clinical Classification for 
Knee Dislocation and Multiple Ligament 
Injuries and Associated Treatment Protocol
Li Jian, Li Qi, Tang Xin, Fu Weili, Chen Gang, 
Zhang Chenghao, Li Jian (China)

EP-219 The Diagnosis and Treatment of The Medial 
Rotatory with Button Locked Irreductive Knee 
Dislocation
Li Jian, Li Qi, Tang Xin, Fu Weili, Chen Gang, 
Zhang Chenghao, Li Jian (China)
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EP-220 Incidence of Posterior Cruciate Ligament 
Injury
Gang Chen, Tianfu Yang,Weili Fu, Xin Tang, Qi 
Li, Jian Li, Jian Li (China)

EP-287 Arthroscopic Posterior Cruciate Ligament 
Reconstruction with Remnant-Preservation
Chen Chongmin, Sun Yu (China)

Knee - Osteotomy - High Tibial Osteotomy

EP-014 Outcome of High Tibial Oblique Rotational 
Osteotomy
Hitoshi Kanmura, Yuji Arai, Shuji Nakagawa, 
Hiroaki Inoue, Shinichiro Nakamura, Toshikazu 
Kubo (Japan)

EP-028 The Reserch of Sports Activities after Open 
Wedge High Tibial Osteotomy
Katsunari Ohsawa, Ryouhei Takeuchi, Hiroyuki 
Ishikawa, Yuuichiro Yamaguchi(Japan)

EP-033 2 Cases of The Double Level Osteotomy (Dlo) 
(For Severe Varus and Valgus Knee Deformity)
Kazumasa Inoue, Yasuaki Tamaki, Makoto 
Yakeuchi (Japan)

EP-054 Does High Tibial Osteotomy Accelerates 
Lateral Compartmental Osteoarthritis in 
Patients with Discoid Meniscus?
Jehyoung Yeo, Youngjoo Shin, Donghyun Lee, 
Jongkeun Seon, Eunkyoo Song (Korea)

EP-091 The Influence of Different Hinge Position on 
Hto. -Comparison of Medial Open-Wedge 
Osteotomy & Lateral Closed-Wedge 
Osteotomy-
Choi Young Lac, Hwang Sun Chul (Korea)

EP-092 The Effects of Different Hinge Positions on 
Posterior Tibial Slope During Medial 
Open-Wedge High Tibial Osteotomy
Jo Ho Seung, Hwang Sun Chul (Korea)

EP-175 Comparison of The Outcome between 
Unilateral and Bilateral Open Wedge High 
Tibial Osteotomy in The Bilateral Varus 
Osteoarthritic Knee
O-Sung Lee, Yong Seuk Lee (Korea)

EP-180 Comparison of Rotational Alignment Change 
between Closing-Wedge and Opening-Wedge 
High Tibial Osteotomy: Its Possible Implication 
on Patellofemoral Joint
Jong Keun Kim, Junghwan Park, Hyuk-Soo 
Han, Myung Chul Lee (Korea)

Knee - Osteotomy - Distal Femoral Osteotomy

EP-021 Corrective Osteotomy with Retrograde 
Fassier-Duval Nail for Osteogenesis Imperfect 
Patient with Bilateral Genu Valgum
Tsung-Yu Lin, Shih-Chia Liu (Taiwan)

Knee - Meniscus

EP-020 The Characteristics of Inverted Lateral Discoid 
Meniscus Tears : A Case Series
Kengo Shimozaki, Junsuke Nakase, Yasushi 
Takata, Katsuhiko Kitaoka, Hiroyuki Tsuchiya 
(Japan)

EP-023 Comparison of Arthroscopic Partial 
Meniscectomy with Physical Therapy Alone Co 
Existing Meniscal Tear and Knee Osteoarthritis
Atul Mahajan, Atul Mahajan, Dr Mukesh Kalra 
(India)

EP-034 Simultaneous Bucket Handle Tear of Both 
Menisci with Acl Injury- A Case Report
Chowdhury Iqbal Mahmud, Chowdhury Iqbal 
Mahmud (Bangladesh)

EP-042 A Novel Strategy for Complex Meniscus Tear 
Adjacent Popliteal Hiatus after Partial 
Meniscectomy
Yang Wu, Shiyi Chen (China)
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EP-050 Histological Examination of An Anomalous 
Insertion of The Anterior Horn of The Medial 
Meniscus: A Case Report
Masaki Nagashima, Toshiro Otani, Kota 
Kojima, Yasunori Suda (Japan)

EP-065 A Comparison between Conservative and 
Operative Therapy for Osteochondritis 
Dissecans of The Femoral Lateral Condyle
Changhun Han, Yusuke Hashimoto, Junsei 
Takigami, Shinya Yamasaki, Tomohiro 
Tomihara (Japan)

EP-074 Medial Meniscus: Fetal Development and New 
Morphological Variants
Onur Bilge, Duygu Akin, Anıl Didem Aydin 
Kabakci, Mustafa Buyukmumcu (Turkey)

EP-075 Lateral Meniscus Anatomy and Variants in 
Human Fetal Cadavers
Mustafa Buyukmumcu, Anil Didem Aydin 
Kabakci, Duygu Akin, Onur Bilge (Turkey)

EP-080 The Association between Discoid Lateral 
Meniscus and Classification of The Proximal 
Tibiofibular Joint
Norifumi Suga, Tomoyuki Nakasa, masakazu 
Ishikawa, Atsuo Nakamae, Seiju Hayashi, 
Masahiro Yoshikawa, yusuke Tsuyuguchi, 
Yashikazu Sumida, Nobuo Adachi (Japan)

EP-085 Arthroscopic Evaluation of Repaired Lateral 
Menisci of Radial/Flap Tears with Stable Knees
Hiroshi Amano, Yoshinari Tanaka, Keisuke Kita, 
Ryohei Uchida, Satoshi Tsujii, Yoshiki Shiozaki, 
Shuji Horibe (Japan)

EP-086 Arthroscopic Repair of The Medial Meniscus 
Ramp Lesions
Chen Yuxian, Lizhiyong (China)

EP-094 Biological Repair of Torn Complete Discoid 
Lateral Meniscus with Platelet-Rich Fibrin 
Matrix Augmentation
Jia-Lin Wu, Shih-Han Lee, Chih-Hwa Chen, 
Chian-Her Lee (Taiwan)

EP-095 Save The Meniscus – Effect of Meniscal Tear 
Configuration And Location on Clinical 
Outcomes
Gan Zhi-Wei Jonathan, Gan Zhi-Wei Jonathan, 
Denny Lie Tijauw Tjoen (Singapore)

EP-097 Save The Meniscus - Clinical Outcomes of 
Meniscal Repair Versus Meniscectomy
Lee Wen Qiang, Denny Lie Tjiauw Tjoen, 
Jonathan Gan Zhi-Wei (Singapore)

EP-099 Isolation, Characterization and Multipotent 
Differentiation of Mesenchymal Stem Cells 
Derived From Meniscal Debris
Jian Li, Weili Fu, Qi Li, Gang Chen, Xin Tang, 
Jian Li (China)

EP-100 Restoring Meniscal Cells' Redifferentiation By 
The Coculture with Peripheral Blood Msc and 
Their Application for Meniscal Regeneration
Jian Li,Weili Fu, Qi Li, Xin Tang, Gang Chen, 
Zhong Zhang, Jian Li (China)

EP-102 Arthroscopic Cystectomy for Popliteal Cysts in 
A Figure 4 Position
Chen Jihang, Gu Haifeng (China)

EP-107 The Arthritic Changes between Torn Discoid 
Lateral Meniscus and Torn Semilunar Lateral 
Meniscus in Older Patients: A Comparative 
Study
Zhong Zhang, Jian Li, Bei-Ni Mao, Qi Li, Gang 
Chen, Gang Chen (China)

EP-109 Arthroscopic Repair Technique of Chronic 
Irreducible Bucket Handle Meniscus Tears
Zhibin Shi, Zhibin Shi (China)

EP-110 Repairing Ramp Injury of Meniscus Combined 
with Acl Rupture By Fast Suture with Fastfix
Zhibin Shi, Zhibin Shi (China)

EP-168 Arthroscopic Repair of Degenerative Medial 
Meniscal Tears using A Fibrin Clot
Hiroshi Nakayama, Ryo Kanto, Shinichi Yoshiya 
(Japan)
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EP-179 Arthroscopic Repair of Isolated Lateral 
Meniscal Tears using A Fibrin Clot
Ryo Kanto, Hiroshi Nakayama, Shinichi Yoshiya 
(Japan)

EP-195 Clinical Outcomes of Arthroscopic Bucket 
Handle Meniscus Repairs with Post-Operative 
Mri Scans
Jeremy Lim Wei Sern, Dave Lee Yee Han 
(Singapore)

EP-196 Does Release of Superficial Medial Collateral 
Ligament Result in Clinically Harmful Effects 
after Fixation of Medial Meniscus Posterior 
Root Tears?
Kyu Sung Chung, Jin Goo Kim, Jeong Ku Ha, 
Ho Jong Ra, Dhong Won Lee (Korea)

EP-198 Diagnostic Accuracy of Medial Meniscus 
Posterior Horn Longitudinal Tear in Anterior 
Cruciate Ligament Deficient Knee with 
Different Arthroscopic Approaches
Sang Hak Lee, Kyung Ho Yoon, Jin Hwan Ahn, 
Yo Han Cho (Korea)

EP-200 The "Eyelip-Turnup" Meniscus Sign: 
Arthroscopic Findings for Partial-Thickness 
Longitudinal Tear of The Medial Meniscus
Zhang Xintao, Zhang Xintao (China)

EP-222 Symptomatic Discoid Lateral Meniscus: A 
Clinical and Arthroscopic Study
Chen Gang, Zhang Zhong, Li Jian, Li Jian 
(China)

EP-224 Is Injection of Low Molecular Weight Heparin 
Sodium in Different Time Alter Outcome of Vet 
Prevention after Arthroscopic Partial 
Meniscectomy?
Li Pengcheng, Li Jian, Zeng lin, Li Qi, Tang Xin, 
Liu Li, Liu Li (China)

EP-268 How to Adapt to The Change of Arthroscopic 
Plasty for Lateral Discoid Meniscus?
Jiangtao Dong, Hongtao Xu, Jiangtao Dong, 
Baicheng Chen (China)

Knee - Cartilage/Celltherapy

EP-015 Computer-Aided Identification and 
Quantitative System for Assessment of Knee 
Cartilage Thickness using Ultrasound Images
Chung-Chien Lee, Ruey-Feng Chang, Hang 
Lin, Kuang-Che Chang Chien (Taiwan)

EP-017 Limitation of in Situ Arthroscopic Fixation for 
Stable Osteochondritis Dissecans of The Knee
Masakazu Ishikawa, Masakazu Ishikawa, Atsuo 
Nakamae, Tomoyuki Nakasa, Seiju Hayashi, 
Norifumi Suga, Masahiro Yoshikawa, Mitsuo 
Ochi, Nobuo Adachi (Japan)

EP-029 The Relationship between Medial Knee 
Osteoarthritis and Gait Parameters of Foot
Hung-Maan Lee, Bojain Lin, Ming-Fa 
Hsieh(Taiwan)

EP-060 Enhancing Human Mesenchymal Stem Cells 
for The Regeneration of Ocd Defects
Hui Hoi Po James, Hui Hoi Po James 
(Singapore)

EP-089 The Role of Alpha - 2 - Macroglobulin (A2M) in 
Cartilage Healing
Bintang Soetjahjo, Bintang Soetjahjo 
(Indonesia)

EP-215 A New Recognition of The Medial Rotatory 
with Button Locked Irreductive Knee 
Dislocation
Li Jian, Li Qi, Tang Xin, Fu Weili, Chen gang, 
Zhang Chenghao, Li Jian (China)

Knee - Patellofemoral Joint Disorder

EP-004 Change of Leg Length after Double Level 
Osteotomy for Severe Varus Deformity Knee
Makoto Kanto, Hiroshi Nakayama, Ryo Kanto, 
Yoshiya Shinichi (Japan)
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EP-007 The Treatments of Symptomatic Suprapatellar 
Plica and Septum
Machiko Akao, Masataka Deie, Tomoya 
Tsujimoto, Kazumasa Kitamoto, Makoto 
Kurisuno, Takuya Takata (Japan)

EP-012 Clinical Outcomes and Return to Sports after 
Medial Patellofemoral Ligament 
Reconstruction for Recurrent Patellar 
Dislocation
Masahiko Maekawa, Hiroshi Takagi, Takayuki 
Okumo, Fumiyoshi Kawashima, Takayuki Koya, 
Shin Kato, Atsushi Sato, Soshi Asai, Koji 
Kanzaki (Japan)

EP-040 Relationship between Position of The Patella 
after Mpfl Reconstruction and Length Change 
of The Graft
Taihei Miura, Keisuke Kita, Hiroshi Amano, 
Yukiyoshi Toritsuka, Ryohei Uchida, Yosiki 
Shiozaki, Yoshinari Tanaka, Shuji Horibe 
(Japan)

EP-087 Cure The Patellar Tendinopathy with 
Arthroscopy
Wenzhao-chen, Zhizeng-gao (China)

EP-171 The Investigation of Histological Changes in 
The Infrapatellar Fat Pad Due to Patellar 
Tendinopathy
Takashi Kitagawa, Junsuke Nakase, Yasushi 
Takata, Kengo Shimozaki, Hiroyuki Tsuchiya 
(Japan)

Arthroscopy Others - Arthroscopy Others

EP-264 Clinical Application of Arthroscopic 
Techniques in The Diagnoses and Treatments 
to Complicated Diseases of Hip Joint
Chen Gang, Mao Yunhe, Zhang Zhong, Li Jian, 
Li Jian (China)

EP-265 Venous Thromboembolic Events after 
Arthroscopic Knee Surgery: A Current Review 
of Risk Factors and Thromboprophylaxis
Xiaoxu Wang, Xue Xia (China)

EP-266 Risk Factors Analysis of Venous 
Thromboembolism Events after Knee 
Arthroscopy: A Case-Control Study
Xiaoxu Wang, Xue Xia (China)

Shoulder - Rotator Cuff Tear and Disorder

EP-112 Clinical and Mri Outcomes of Arthroscopic 
Repairing of Medium-Sized Rotator Cuff Tears 
By Single-Row and Suture-Bridge Techniques
Shaohua Liu, Jiwu Chen (China)

EP-115 The Morphological Examination of Cervical 
Nerve Roots using Ultrasound in Rotator Cuff 
Tear, Frozen Shoulder, and Recurrent Anterior 
Shoulder Dislocation
YUkihiro Kajita, Yusuke Iwahori, Masataka Deie 
(Japan)

EP-118 Clinical Evaluation of Arthroscopic Rotator 
Cuff Repair using Improved-Press-Fit 
Double-Row Technique for Patients of Large 
Rotator Cuff Tear
Pan Jieen, Pan Jieen, Chen Gang (China)

EP-124 The Acromion Index and Lateral Acromion 
Angle in Patients with Subacromial 
Impingement Syndrome : Vietnamese 
Experience
Manh Nguyen Huu, Dung Tran Trung, Tuyen 
Nguyen Trung (Vietnam)

EP-127 Can Radial-Sequence Magnetic Resonance 
Imaging Evaluate Delamination of Posterior 
Part of Infraspinatus Tendon ?
Hiroshi Negi, Hiroshi Negi, Shin Yokoya, 
Katsunori Shiraishi, Ryosuke Matsushita, 
Nobuo Adachi, Mitsuo Ochi (Japan)

EP-134 Clinical and Radiologic Outcomes after 
Arthroscopic Rotator Cuff Repair : Single-Row 
Versus Speed-Bridge Technique
Seung-Jun Lee, Eunsung Lee (Korea)
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EP-136 Does Coracohumeral Ligament (Chl) Release 
in Concomitant with Arthroscopic Rotator Cuff 
Repair Prevent Postoperative Stiffness? (A 
Retrospective Case Control Study)
Seok Hoon Yang, Sung Min Rhee, Hyeon Jang 
Jeong, Kyung Pyo Nam, Ji Hyun Yeo, Kwang 
Jin Lee, Joo Hyun Park, Joo Han Oh (Korea)

EP-138 Factors Affecting Cuff Integrity after Rotator 
Cuff Repair for Larger Than Medium-Sized Cuff 
Tears
Jin-Woo Kim, Young-Kyu Kim, Kyu-Hak Jung, 
Jin-Hun Hong (Korea)

EP-142 Comparison of Clinical Outcomes of Rotator 
Cuff Repair for Rotator Cuff Tears with Stiffness 
or Without Stiffness
Jian Li, Xin Tang, Qi Li, Gang Chen, Weili Fu, 
Jian Li (China)

EP-147 Evaluation For Fatty Degeneration Of The 
Rotator Cuff Muscles With Ultrasonography
Bong-Kyoung Park, Woong Kyo Jeong (Korea)

EP-148 Shoulder Muscles Activity Can Be 
Non-Invasively Evaluated using 
Ultrasonography Shear Wave Elastography
Kwan Woo Kim, Woong Kyo Jeong (Korea)

EP-226 Different Materials for Rotator Cuff Repair 
Augmentation: Intensity, Degradation Rate 
and Acidity Degradation Products
Ren Shiyou, Yu Haiyang, Guo Biao (China)

EP-228 Dose Fatty Degeneration of Rotator Cuff 
Reflect Shoulder Strength Deficit in Rotator 
Cuff Tear Patient ?
Jong Pil Yoon, Jong Pil Yoon (Korea)

EP-235 The Efficacy of Pain Relief By Nerve Block 
Anesthesia for Arthroscopic Rotator Cuff 
Repair
Satoshi Iwashita, Hiroshi Hashiguchi, Atsushi 
Okubo, Kazumasa Abe, Minoru Yoneda, Shinro 
Takai (Japan)

EP-240 Effects of Scapular Taping on The Subacromial 
Space and Pain in Athletes with Rotator Cuff 
Tendinopathy
Leong Hio Teng, Yung Shu Hang Patrick (Hong 
Kong, China)

EP-241 Effect of The Allogenic Dermal Fibroblast to 
Enhance Rotator Cuff Healing in Chronic 
Rotator Cuff Tear Model of A Rabbit
Sung-Min Rhee, Jieun Kwon, Joo Hyun Park, 
Kyung Pyo Nam, Ji Hyun Yeo, Kwang Jin Lee, 
Yun Hee Kim, Saewha Jeon, Joo Han Oh 
(Korea)

EP-242 Subacromial Local Anesthetics Did Not 
Interfere The Rotator Cuff Healing after 
Arthroscopic Repair
Sung-Min Rhee, Nam Yun Chung, Hyeon Jang 
Jeong, Ji Hyun Yeo, Kyung Pyo Nam, Kwang 
Jin Lee, Joo Hyun Park, Joo Han Oh (Korea)

EP-250 Does Acromion Index Have Racial Difference 
in Predicting Rotator Cuff Tear?
Seungbo Shim, Jae Chul Yoo (Korea)

EP-269 The Efficacy of Pain Relief By Nerve Block 
Anesthesia for Arthroscopic Rotator Cuff 
Repair
Satoshi Iwashita, Hiroshi Hashiguchi, Atsushi 
Okubo, Kazumasa Abe, Minoru Yoneda, Shinro 
Takai (Japan)

EP-277 Arthroscopic Release of Subscapularis Tendon 
Combined with Inferior Glenohumeral 
Ligament for Resistant Frozen Shoulder: A 
Retrospective Study
Hui Qiang, Hui Qiang, Min Feng (China)

EP-286 The Primary Outcomes of Osteolytic Lesion of 
Greater Tuberosity in Calcific Tendinitis of The 
Shoulder
Jia Ma, Lei Zhang (China)

EP-290 Augmentation of The Long Head of The Biceps 
Tendon for Irreparable Massive Rotator Cuff 
Tear
Qiu Binsong, Qiu Binsong (China)
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Shoulder - Instability

EP-125 Athroscopic Treatment Recurrent Dislocation 
of The Shouder: Vietnamese Experience
Manh Nguyen Huu, Dung Tran Trung, Tuyen 
Nguyen Trung, Hai Nguyen Minh (Vietnam)

EP-141 Outcomes of Arthroscopic Bankart Repair on 
Anterior Instability with Glenoid Defects
Dae Ha Kim, Hyeon Jang Jeong, Sung Min 
Rhee, Kyung Pyo Nam, Joo Hyun Park, Ji Hyun 
Yeo, Kwang Jin Lee, Joo Han Oh (Korea)

EP-146 Cross Glenoid Ratio for Intraoperatively 
Quantifying Glenoid Bone Loss
Woong Kyo Jeong, Woong Kyo Jeong (Korea)

EP-230 The Outcome of Arthroscopic Treatment for 
Chronic Locked Posterior Shoulder Dislocation
Hui Kang, Xuxu Chen, Tao Wang, Jian Li, 
Hongchuan Li (China)

EP-267 Decreased Neuromuscular Control in Patients 
with Traumatic Anterior Shoulder Instability 
-Assessment of Time to Peak Torque and 
Acceleration Time-
Jin-Hyuck Lee, Woong Kyo Jeong (Korea)

EP-270 Assessment of Effectiveness of Arthroscopic 
Primary Frozen Shoulder
Wang Hong, Shao Zengwu, Meng Chunqing, 
Wang Xiaohong, Jin Shengyang, Huang Wei 
(China)

Shoulder - Sports Injury

EP-113 Analysis of Factors Influencing Outcomes of 
Nonsurgical Treatment for Slap Lesion
Hiroshi Hashiguchi, Satoshi Iwashita, Atsushi 
Okubo, Kazumasa Abe, Minoru Yoneda, Shinro 
Takai (Japan)

EP-116 Three-Dimensional Analysis of Scapular 
Kinematics During Arm Elevation in Baseball 
Players with Scapular Dyskinesis: Comparison 
of Dominant and Non-Dominant Arms
Ho Dong Yu, Jin-Young Park, Jae Hyung Lee, 
Kyung Soo Oh, Seok Won Chung, Hyunchul 
Cho, Youngjun Kim (Korea)

EP-128 Evaluation of Muscle Elasticity and Thickness 
in Throwing Shoulder using Ultrasound
Takeshi Kataoka, Yutaka Mifune, Atsuyuki Inui, 
Fumiaki Takase, Yasuhiro Ueda, Takashi 
Kurosawa, Takeshi Kokubu, Ryosuke Kuroda 
(Japan)

EP-143 Outcomes of Arthroscopic Debridement and 
Arthrolysis for Non-Trauma Elbow Stiffness
Jian Li, Xin Tang, Qi Li, Gang Chen, Weili Fu, 
Jian Li (China)

EP-145 Arthroscopic Treatment of Old 
Acromioclavicular Joint Dislocation
Wenhua Mao, Wenhua Mao (China)

EP-229 Isolated Type Ii Superior Labrum 
Anterior-Posterior (Slap) Lesions: Superior 
Labral Repair Versus Biceps Tenodesis
Shang Xiliang, Chen Shiyi (China)

EP-248 Comparison of The Glenoid Retroversion By 
Age and Position in Baseball Players : 
Assessment of 271 Baseball Players
Jung-Joo Lim, Jin-Young Park (Korea)

Shoulder - Miscellaneous Disorder

EP-114 Posterior Shoulder Dislocation Associated 
with Scapular and Coracoid Fractures: A Case 
Report
Xuxu Chen, Hui Kang, Tao Wang, Jian Li 
(China)

EP-119 Comparison between and Intra-Articular 
Corticosteroid and Hyaluronic Acid Injection in 
Frozen Shoulder Patients; A Randomized 
Clinical Trial
Atul Mahajan, Atul Mahajan (India)
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EP-120 Comparing Platelet-Rich Plasma with Steroid 
Injection in Patients with Subacromial 
Impingement Syndrome
Atul Mahajan, Atul Mahajan (India)

EP-135 Surgical Treatment of Huge Acromioclavicular 
Joint Cyst; Two Case Reports
Takashi Kurosawa, Takeshi Kokubu, Yutaka 
Mifune, Atsuyuki Inui, Fumiaki Takase, 
Yasuhiro Ueda, Takeshi Kataoka, Ryosuke 
Kuroda (Japan)

EP-137 The Difficulty of The Arthroscopic Anatomic 
Reconstruction of The Conoid Ligament for 
Acromioclavicular Joint Dislocation
Kenichi Matsumura, Kazuhiro Uenaka, Hitomi 
Fujikawa, Kei Fujiwara, Shinji Imai (Japan)

EP-139 Arthroscopic Treatment of The Triangular 
Fibrocartilage Complex Injuries
Zhuangze Ze, Li Zhiyong (China)

EP-140 Application of Arthroscopic Removal of 
Proximal Humeral Locking Plates
Chen Yu-xian, Li Zhi-yong (China)

EP-227 Clinical and Structural Outcomes after Locking 
Intramedullary Nails Versus Locking Plates in 
The Treatment of Humeral Head Fractures：A 
Meta-Analysis
Ren Shiyou, Yu Haiyang, Guo Biao (China)

EP-231 The Outcome of Clavicular Hook Plate Fixation 
for Acromioclavicular Dislocation Associated 
with Coracoid Process Fracture
Jian Li, Xuxu Chen, Hui Kang, Hongchuan Li 
(China)

EP-232 Arthroscopic Decompression of The 
Suprascapular Nerve Entrapment with Direct 
Subacromial Spinoglenoid Notch Portal
Ying Zhang, Ying Zhang (China)

EP-256 Mechanoreceptors Distribution in The Human 
Medial Collateral Ligament of The Elbow
Erica Kholinne, Erica Kholinne, Hyun-Joo Lee, 
In-Ho Jeon (Indonesia)

Shoulder - Basic Science

EP-117 Effect of Injectable Alpha Calcium Sulfate 
Hemihydrate for Repair of Hill-Sachs Lesion in 
A Rabbit Model
Wei-Ren Su, Hsin-Yi Liu, Ming-long Yeh 
(Taiwan)

EP-126 The Effect Of Insertion Angle and Pulling 
Angle on The Pullout Strength of All-Suture 
Type Anchors
Seok Hoon Yang, Hyeon Jang Jeong, Sung Min 
Rhee, Kyung Pyo Nam, Joo Hyun Park, Ji Hyun 
Yeo, Kwang Jin Lee, Joo Han Oh (Korea)

EP-237 Beyond X-Ray Imaging: A Novel Optical 
Imaging Technology for Intraoperative 
Assessment of Bone Tunnel
Jun Chen, Jun Chen, Yunxia Li, Shiyi Chen 
(China)

EP-249 A Hierarchical, Stretchable 
Poly(3-Caprolactone)/ Chitosan Fibrous 
Scaffold for Rotator Cuff Tendon-Bone Healing
Song Zhao, Song Zhao, Jinzhong Zhao (China)

Shoulder - Others

EP-253 Surgical Management of Chronic and 
Irreducible Anterior Shoulder Dislocation
Zhang Jun, Zhao Daohong, Xie Jingmin, Chen 
Hong (China)

Foot and Ankle - Foot and AnKle

EP-153 Evaluation of Achilles Tendon Rupture using 
3-Dimensional Computed Tomography
Masahiro Yoshikawa, Tomoyuki Nakasa, Mikiya 
Sawa, Yusuke Tsuyuguchi, Nobuo Adachi 
(Japan)

EP-155 Endoscopyic Calcaneoplasty for Haglund'S 
Deformity
Zhuangze Ze, Shidehai (China)
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EP-156 Extra-Capsular Approach and Partial 
Capsulotomy in Hip Arthroscopy for 
Treatment of Femoroacetabular Impingement 
Syndrome
Zhuangze Ze, Shidehai (China)

EP-257 Quantitative Mri Analysis of Anterior 
Talofibular Ligament in Lateral Chronic Ankle 
Instability Ankles
Hong Li, Yinghui Hua, Shiyi Chen (China)

EP-258 Activity Level and Function after Anterior 
Talofibular Ligament (Atfl) Repair 2 Years 
Postoperatively
Hong Li, Yinghui Hua, Shiyi Chen (China)
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