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สมาชิกดเีด่น 
ราชวทิยาลยัแพทย์ออร์โธปิดกิส์แห่งประเทศไทย 

 
สมาชิกดเีด่น  สาขาบริการ 
ผศ.นพ. วศิิษฏ์  วามวาณิชย์ 
Assistant Prof. Visit Vamvanij 
 
หน้าทีก่ารงานปัจจุบัน: ผูอ้  ำนวยกำรโรงพยำบำลศิริรำช 
 
สถานทีท่ างาน: โรงพยำบำลศิริรำช  คณะ
แพทยศำสตร์ศิริรำชพยำบำล 

 
ประวตักิารศึกษา การฝึกอบรมและดูงาน 

ระดบัการศึกษา คุณวุฒ ิ สถานศึกษา 
ปีทีส่ าเร็จ
การศึกษา 

ปริญญำตรี แพทยศำสตรบณัฑิต คณะแพทยศำสตร์ศิริรำชพยำบำล ๒๕๓๐ 
ปริญญำเอก ว.ว.ศลัยศำสตร์ออร์โธปิดิกส์ คณะแพทยศำสตร์ศิริรำชพยำบำล ๒๕๓๖ 
หลงัปริญญำเอก Clinical Fellow in Spine Surgery 

 
Special Spine Fellow in  Orthopaedic 
Surgery. 

ภำควชิำศลัยศำสตร์ออร์โธปิดิคส์
และกำยภำพบ ำบดั 
State University of  New York, 
Health Science Center at 
Syracuse,USA. 

๒๕๓๖ – 
๒๕๓๗ 
 
๒๕๓๘ – 
๒๕๔๐ 

อ่ืน ๆ 
 
 
 
 
 
 
 
 
 
 
 
 

อบรมหลกัสูตรพฒันำคุณภำพ 
๑.  Mini MPA  
๒.  Mini MBA (CEO 2) 
 
๓  อบรมผูบ้ริหำรหลกัสูตรพฒันำ
ผูบ้ริหำรสถำบนัผลิตแพทยแ์ห่ง
ประเทศไทย (กสพท. รุ่น ๕) 
๔.Master of Business Administra- 
tion (Executive)  
๕.  The Executive Program Strategy 
and Innovation for Business in Asia.   
๖.Hospital Management Executive 
 Program. 

 
คณะแพทยศำสตร์ศิริรำชพยำบำล 
Assumption Business 
Administration College (ABAC) 
สถำบนัผลิตแพทยแ์ห่งประเทศไทย 
 
 
Sasin Chulalongkorn University.  
 
CMMU-SLOAN School of 
Management, MIT, USA.  
Singapore Management University. 

    
 
๒๒ ก.พ.-๘ 
เม.ย. ๒๕๔๘ 
๒๒ มี.ค-๒๘ 
เม.ย. ๒๕๔๗ 
 
๒๕๕๔ – 
๒๕๕๖ 
๒๕๕๕ 
 
๒๕๕๖ 
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หัวข้อ รายละเอยีด 

ต าแหน่งปัจจุบนั ผูอ้  ำนวยกำรโรงพยำบำลศิริรำช                                                   พ.ศ.2556 – ปัจจุบนั 
ผลงานในอดตี รองคณบดีฝ่ำยทรัพยำกรกำยภำพและส่ิงแวดลอ้ม                       พ.ศ.2554-2556 

รองคณบดีฝ่ำยทรัพยสิ์นและระบบสนบัสนุน                              พ.ศ.2551-2554 
รองผูอ้  ำนวยกำรโรงพยำบำลศิริรำช                                             พ.ศ.2546-2551 
ผูอ้  ำนวยกำรโรงพยำบำลโพธ์ิชยั จ.ร้อยเอด็                                  พ.ศ.2532-2533 

ผลงานด้านบุคคล 1. บุคลำกรดีเด่น Quality person of the year 2008   ของคณะแพทยศำสตร์ศิริรำชพยำบำล 
2. รำงวลัมหำวทิยำลยัมหิดล สำขำกำรบริกำร ประจ ำปีกำรศึกษำ 2558 

ผลงานด้านออร์
โธปิดกิส์ 

 วิทยำกร / ประธำนร่วม ในกำรประชุมวิชำกำร Operative Couse และ Basic Spine Couse 
ของ Spine Section of RCOST 
 บทควำมทำงวชิำกำร 7  บทควำม  (ตำมเอกสำรแนบ)  

ผลงานด้านบริหาร  กรรมกำรด ำเนินกำรพฒันำศิริรำชสู่ควำมเป็นเลิศในเอเชียอำคเนย ์(สถำบนักำรแพทยส์ยำมิ
นทรำธิรำช) 
 เขำ้ร่วมโครงกำรแกไ้ขปัญหำกำรจรำจร ระบบระบำยน ้ ำ และ กำรเช่ือมต่อระบบขนส่ง
มวลชนบริเวณโดยรอบโรงพยำบำลศิริรำช  
 น ำโรงพยำบำลศิริรำชผ่ำนกำรรับรองคุณภำพขั้นก้ำวหน้ำ Advance HA จำก สถำบัน
รับรองคุณภำสถำนพยำบำล (องกำรมหำชน) เป็นโรงพยำบำลแรกของประเทศไทย 
 น ำโรงพยำบำลศิริรำชเขำ้รับรำงวลั Golden Awards จำก Thailand Lean Awards 2015 จดั
โดย สมำคมส่งเสริมเทคโนโลย ี(ไทย-ญ่ีปุ่น) 

 
ผลงานดเีด่น 

ปีงบประมาณ ชนิด/ประเภท ผลงาน/กจิกรรมหรือการปฏิบตัทิีไ่ด้รับการยกย่อง 
๒๕๕๖ - 
ปัจจุบนั 
๒๕๕๗ 
๒๕๕๘ 
 
๒๕๕๗ 
 
๒๕๕๖ -          
๒๕๕๗ 
๒๕๕๙ 

วทิยำกร     
 
วทิยำกร  
รำงวลักำรบริหำรจดักำร 
 
กำรรับรองคุณภำพ
โรงพยำบำล 
รำงวลัเกียรติยศดำ้น
บริกำรทำงกำรแพทย ์
กำรรับรองคุณภำพ
โรงพยำบำล 

HA National forum คร้ังท่ี ๑๔,๑๕,๑๖  หัวขอ้บรรยำยเก่ียวกบักำรบริหำร
องคก์ร  กำรบริหำรคุณภำพ กำรจดักำรส่ิงแวดลอ้ม ระบบสนบัสนุน 
World Healthcare Asia @2012, Singapore  
Golden Award Thailand   Lean Award 2015 จดัโดยสมำคมส่งเสริม
เทคโนโลยไีทย – ญ่ีปุ่น 
น ำโรงพยำบำลศิริรำชผ่ำนกำรรับรองมำตรฐำนคุณภำพขั้นก้ำวหน้ำ 
(Advanced HA) โดย สรพ. เป็นโรงพยำบำลแรกของประเทศ 
Best medical performance award จดัโดย บริษทั อลิอนัซ์-อยธุยำ จ ำกดั 
 
น ำโรงพยำบำลศิริรำช ผ่ำนกำรรับรองคุณภำพมำตรฐำนเฉพำะโรค  
วนัท่ี ๙ มีนำคำ ๒๐๑๖   รับกิตติกรรมประกำศ 17th HA National Forum 
คุณภำพในทุกลมหำยใจ – Enjoy Quality Every Movement 
- กำรดูแลผูป่้วยผำ่ตดัเปล่ียนขอ้เข่ำเทียม 
- กำรดูแลรักษำผูป่้วยผำ่ตดัปลูกถ่ำยอวยัวะตบั 
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งานบริการวชิาการ  
- วิทยำกรบรรยำย  Panel Discussion:Leadership 

Experience of Key driver and AHA Journey HA 
National Forum  วนัท่ี  ๗ มกรำคม  ๒๕๕๙ 
โรงแรมนำรำยณ์ 

- วทิยำกรบรรยำย กำรประชุมวชิำกำรศิริรำช “BCM”  
- Moderator:Video Session II กำรประชุม The 4th 

Combined Meeting of Spinal and Paediatric 
Sections of WPOA ,The 21st Annual Meeting of 
the Royal College of Orthopaedic Surgeons of 
Thakland and The Thai Orthopaedic Association 
ในวนัท่ี ๑ ตุลำคม ๒๕๔๒ ณ Royal Cliff Beach 
Resort พทัยำ จงัหวดัชลบุรี 

- Moderator:Lucheon Lecture VII กำรประชุม The 
4th Conbined Meeting of Spine and Paediatric 
Sections of WPOA, The 21st Annual Meeting of 
the Royal College of Orthopaedic Surgeons of 
Thailand and The Thai Orthopaedic Association 
ในวนัท่ี ๒๓ ตุลำคม ๒๕๔๒ ณ Royal Cliff Beach 
Resort พทัยำ จงัหวดัชลบุรี 

- Co-Chairperson:Session II: Free Paper II  กำร
ประชุม Combined Meetion 20th Annual ASEAN 
Orthopaedic Association, 22nd Annual Meeting of 
the Royal College of Orthopaedic Surgeons of 
Thailand in Association with SICOT ๒๑ ตุลำคม 
๒๕๔๓ ณ  Royal Cliff Beach Resort พทัยำ จงัหวดั
ชลบุรี 

- ประธ ำน ร่ วม  ก ำ รป ร ะ ชุมป ฏิบั ติ ก ำ ร เ ร่ื อ ง 
Degenerative disease of the spine จดัโดย Spine 
Section Of the Royal College of Orthopaedic 
Surgeons of Thailand ร่วมกบัภำควิชำออร์โธปิดิกส์ 
คณะแพทยศำสตร์มหำวิทยำลัยเ ชียงใหม่ ๒๔
มกรำคม ๒๕๔๔ 

 
 

- Moderator:Symposium “Update in Spinal Surgery”  
กำรประชุม 111 Years Anniversary of the Medical 
School Faculty of Medicine Siriraj Hospital วนัท่ี 
๘ มีนำคม ๒๕๔๔  ห้องอทิตยำธรกิติคุณ ตึกสยำมิ
นทร์ ชั้น ๗ 

- วิทยำกรบรรยำยเ ร่ือง “Cervical spindylotic 
myelopathy” วนัท่ี ๒๒ เมษำยน ๒๕๔๒  ณ ห้อง
ประชุมดิษฐศกัด์ิศรี ชั้น ๒ ตึก ๓๓ ปี โรงพยำบำล
เลิศสิน 

- วิทยำกรบรรยำยเร่ือง “Traumatic Problem in 
Paediatric Spine” กำรประชุมอบรมทำงวิชำกำร
Paediatric Orthopaedics Review Course ๑๙๙๙ โดย
รำชวิทยำลยัแพทยอ์อร์โธปิดิกส์แห่งประเทศไทย 
วนัท่ี ๘ พฤษภำคม ๒๕๔๒ ณ ห้องประชุม บุรพ
รัตน์ อำคำรคุม้เกลำ้ โรงพยำบำลภูมิพลอดุยเดช 

- วิทยำกรบรรยำยเร่ือง “Approach to C-spine 
Injuries” กำรประชุม The 4th Spine Operative 
Course of RCOST (Spinal Injures) วนัท่ี ๑๗ 
กุมภำพันธ์ ๒๕๔๓  ณ ห้องประชุม ชั้ น ๔ ตึก
อ ำนวยกำร โรงพยำบำลนครปฐม 

- วิทยำกรบรรยำยเร่ือง “Complications in Cervical 
Spine Surgery” กำรจดัประชุมเชิงปฏิบติักำรเร่ือง
“Degenerative Disease of The Spine” วนัท่ี ๔๒-
๒๕ มกรำคม ๒๕๔๔ ณ ภำควิชำออร์โธปิดิกส์ 
คณะแพทยศำสตร์ มหำวทิยำลยัเชียงใหม่ 

- วทิยำกรบรรยำยเร่ือง “กระดูกสันหลงัหัก” เน่ืองใน
วนัครบรอบ ๘๐ ปี กำรก่อตั้ งแพทยสมำคมแห่ง
ประเทศไทย วนัท่ี ๒๘ ตุลำคม ๒๕๔๔  ณ ห้อง
ป ร ะ ชุ ม  R6  IMPACT เ มื อ ง ท อ ง ธ ำ นี  
กรุงเทพมหำนคร 
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- เป็นกรรมกำรในคณะอนุกรรมกำรฝ่ำยวิชำกำร และ
เข้ำร่วมเป็นกรรมกำรจัดกำรประชุม The 4th 
Combined Meeting of Spinal and Pediatric 
Sections of WPOA,The 21st Annual Meeting of the 
Royal College of Orthopaedic Surgeons of 
Thailand and The Thai Orthopaedic Association 
ระหวำ่งวนัท่ี ๒๐-๒๓ ตุลำคม ๒๕๔๒ 

- เ ป็นอนุกรรมกำรสำขำวิชำย่อย  Spine ในรำช
วิทยำลยัแพทยอ์อร์โธปิดิกส์แห่งประเทศไทย วนัท่ี 
๑๐ พฤษภำคม ๒๕๔๔ 

- เ ป็น เลขำธิกำร  ในกรรมกำรจัดกำรบรรยำย 
“Instructional Course Lecture in Spinal Disorders”
ประจ ำปี ๒๕๔๔ วนัท่ี ๑๓ กันยำยน ๒๕๔๔ ณ  
อำคำรเฉลิมพระบำรมี ๕๐ ปี ซอยศูนย์วิจัย ถนน
เพชรบุรีตดัใหม่ 

- กรรมกำรวิชำกำร  คณะท่ี ๖๔๖ มำตรฐำนวสัดุ
อุปกรณ์ท่ีฝังในทำงศัลยกรรม วนัท่ี ๗ กันยำยน 
๒๕๔๔ 

 
ผลงานทางวชิาการ 
เอกสารประกอบการสอน 
- วิดีทัศน์ประกอบกำรสอน เ ร่ือง Casting and 

bandging ร่วมกับ รศ.นพ.สุรินทร์  ธนพิพฒันศิริ 
รศ.นพ.วิทเชษฐ  พิชัยศักด์ิ, ผศ.นพ.ปรีชำ  รักษ์
พลเมือง  ส ำหรับบรรยำยวิชำ SIOR ๕๑๑ ศรอธ 
๕๑๑  หลัก สูต ร แพทยศ ำสต รบัณ ฑิ ต  คณะ
แพทยศำสตร์ศิริรำชพยำบำล มหำวิทยำลยัมหิดล
นักศึกษำแพทย์ ชั้นปีท่ี ๕ ปีกำรศึกษำ ๒๕๔๒-
๒๕๔๔ 

- ส่ือกำรสอนโดยใช้คอมพิวเตอร์ช่วย (Computer 
Assisted Instruction) เร่ือง Thoracolumbar Fracture 
Dislocation ส ำหรับกำรบรรยำยวิชำ SIOR ๕๑๑ 
ศรอธ ๕๑๑ หลักสูตรแพทยศำสตรบัณฑิต  คณะ
แพทยศำสตร์ศิริรำชพยำบำล มหำวิทยำลยัมหิดล  
นกัศึกษำแพทยช์ั้นปีท่ี ๕ ปีกำรศึกษำ ๒๕๔๔ 

 

ต ารา 
- ต ำรำกระดูกหักและขอ้เคล่ือนบริเวณขอ้ศอกและ

แขนส่วนปลำย (Fracture and Dislocations around 
the Elbow and Forearm)   ผูช่้วยศำสตรำจำรย์
นำยแพทยว์ศิิษฏ ์  วำมวำณิชย ์

- ต ำรำโรคติดเช้ือของกระดูกและข้อ   (Bone and 
Joint Infection) ศำสตรำจำรยเ์กียรติคุณนำยแพทย์
นที  รักษ์พลเมือง/ผูช่้วยศำสตรำจำรย์นำยแพทย์
วศิิษฏ ์ วำมวำณิชย ์

 
งานวจิยั       
- Visit Vamvanij,  Bruce E. Rerdrickson, Joshua 

M.Thrope, Michael E. Stadnick, Hansen A.Yuan. 
Surgical  Treatment of Internal Disc Disruption:An 
Outcome Study of Four Fusion Techinque. J Spine 
Disorders ๑๙๙๘;๓๗๕-๘๒.  

- Vamvanij V. Taweebanjongsilp  T, Luksanapruksa  
P. Predictive factors  for vertebroplasty in 
osteoporotic vertebral compression fractures. 
Siriraj Med J  ๒๐๑๕;๖๗:๒๘๐-๒๘๔. 

- Vamvanij V. Ruangchainikom M, Thanapipatsiri  
S, Pichaisak W. The outcomes of combined   
posterior instrumentation and anterior radical 
debridement with fusion for multilevel spinal 
tuberculosis. J Med Assoc Thai ๒๐๑๔; ๙๗ (Suppl 
๙): S ๕๐-๕. 

- Foead A, Thanapipatsiri S, Pichaisak W, Vamvanij 
V. Osteoporotic compression fracture of spine  
Treated with posterior instrumentation and 
transpedicular bone grafting. Malays Orthop J 
๒๐๑๒;๖ (Suppl.๙): ๖-๑๐. Chawalparit O, 
Churojana A, Chiewvit P, Thanapipatsiri S, 
Vamvanij V, Charnchaowanish P. The Limited 
protocol MRI in diagnosis of lumbar disc 
herniation. J Med Assoc Thai ๒๐๐๖;๘๙:๑๘๒-
๑๘๙. 
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งานวจิยัทีน่ าเสนอต่อทีป่ระชุมวชิาการ (Abstract) 
- Combined Anterior Fusion with Posterior 

Instrumentation for the Treatment of Tuberculous 
Spondylitis ก ำ ร ป ร ะ ชุ ม  The Centenary 
Celebrations of the Birth of Her Royal Highness 
Princess Srinagarindra The Princess Mother” วนั
องัคำรท่ี ๗ มีนำคม ๒๕๔๓ ณ ห้อง ๘๐๑๐ ตึกสยำ
มินทร์ ชั้น ๘  โรงพยำบำลศิริรำช 

- Role of Spinal Instrumentation in the Management 
of Degenerative Lumbosacral Disorders กำร
ประชุม Combined Meeting, 20th Annual ASEAN  
Orthopaedic Association, 22nd Annual Meeting of 
The Royal College of Orthopaedic Surgeons of 
Thailand in Association with SICOT วนัท่ี ๒๑ 
ตุลำคม ๒๕๔๓ ณ ห้อง Orchid A โรงแรม Royal 
Cliff Beach Resort พทัยำ จงัหวดัชลบุรี 

 
บทความทางวชิาการ 
1. Vamvanij V, Ruangchainikom M, Thanapipatsiri 

S, Pichaisak W. The outcomes of combined 
posterior instrumentation and anterior radical 
debridement with fusion for multilevel spinal 
tuberculosis. J Med Assoc Thai. 2014 Sep;97 
Suppl 9:S50-5. 

2. Chuckpaiwong B, Vamvanij V, 
Asavamongkolkul A, Limwongse C, 
Thanapipatsiri S, Kaewpornsawan K, Kulthanan 
T. Medical Utilization Review by Indicators 
ORTHOPAEDICS in Orthopaedic. Siriraj Med J 
2006;58( 3):720 – 724. 

3. Chawalparit O, Churojana A, Chiewvit P, 
Thanapipatsir S, Vamvanij V, Charnchaowanish 
P. The limited protocol MRI in diagnosis of 
lumbar disc herniation. J Med Assoc Thai. 2006 
Feb;89(2):182-9. 

4. Vamvanij V, Ferrara LA, Hai Y, Zhao J, Kolata 
R, Yuan HA. Quantitative changes in spinal 
canal dimensions using interbody distraction for 
spondylolisthesis. Spine (Phila Pa 1976). 2001 
Feb 1;26(3):E13-8. 

5. Vamvanij V, Fredrickson BE, Thorpe JM, 
Stadnick ME, Yuan HA. Surgical treatment of 
internal disc disruption: an outcome study of four 
fusion techniques.J Spinal Disord. 1998 
Oct;11(5):375-82. 

 
รางวลัดเีด่นทีเ่คยได้รับ 
- รำงวลักำรบริหำรจัดกำร  Golden Award from 

Thailand Lean Award 2015 จดัโดย สมำคมส่งเสริม
เทคโนโลยไีทย – ญ่ีปุ่น 

- กำรรับรองคุณภำพโรงพยำบำล  น ำโรงพยำบำลศิริ
รำชผ่ำนกำรรับรองมำตรฐำนคุณภำพขั้นก้ำวหน้ำ 
(Advanced HA) โดย  สรพ. เป็นโรงพยำบำลแรก
ของประเทศ  พ.ศ.๒๕๕๗ 

- รำงวลัเกียรติยศด้ำนบริกำรทำงกำรแพทย ์   Best 
Medical Performance Award (2012-2014) จดัโดย 
บริษทั อลิอนัซ์ – อยธุยำ  จ ำกดั 

- รำงวัลมหำวิทยำลัยมหิดล   สำขำกำรบริกำร  
ประจ ำปี  ๒๕๕๘ 
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สมาชิกดเีด่น สาขาวชิาการ 
ศ. นพ. อภิชาต  อศัวมงคลกลุ  
Dr. Apichat Asavamongkolkul 
 
หน้าทีก่ารงานปัจจุบัน      
รองคณบดีฝ่ำยบริหำร  คณะแพทยศำสตร์ศิ ริรำช
พยำบำล 
ประธำนคณะกรรมกำรด ำเนินกำรโครงกำรเยำวชน 
รำงวลัสมเด็จเจำ้ฟ้ำมหิดล 
 
สถานทีท่ างาน ภำควิชำศัลยศำสตร์ออร์โธปิดิคส์
และกำยภำพบ ำบัด คณะแพทยศำสตร์ศิริรำชพยำบำล

ประวตักิารศึกษา การฝึกอบรมและดูงาน 

ระดบัการศึกษา คุณวุฒ ิ สถานศึกษา 
ปีทีส่ าเร็จ 
การศึกษา 

ปริญญำตรี แพทยศำสตรบณัฑิต คณะแพทยศำสตร์ศิริรำชพยำบำล ๒๕๓๐ 
ประกำศนียบตัรชั้นสูง 
ทำงวทิยำศำสตร์กำร 
แพทยค์ลินิก 

ศลัยศำสตร์ออร์โธปิดิกส์ฯ คณะแพทยศำสตร์ศิริรำชพยำบำล 
๒๕๓๔ 

ปริญญำเอก ว.ว.ศลัยศำสตร์ออร์โธปิดิกส์ คณะแพทยศำสตร์ศิริรำชพยำบำล ๒๕๓๖ 
หลงัปริญญำเอก Certification  of  Orthopaedic  

Fellow in Oncology 
Certification  of  Orthopaedic 
Fellow  in  Oncology 

คณะแพทยศำสตร์ศิริรำชพยำบำล 
 
University of California, Los Angeles 
(UCLA) 

๒๕๓๗ 
 

๒๕๔๑ 

อนุมติับตัร เวชศำสตร์ครอบครัว แพทยสภำ ๒๕๔๕ 
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ประวตักิารท างาน 

หัวข้อ รายละเอยีด 
ต  ำแหน่งปัจจุบนั ๑.   รองคณบดีฝ่ำยบริหำร  คณะแพทยศำสตร์ศิริรำชพยำบำล   พ.ศ.๒๕๕๘ – ปัจจุบนั  

๒.  ประธำนคณะกรรมกำรด ำเนินกำรโครงกำรเยำวชนรำงวลัสมเด็จเจำ้ฟ้ำมหิดล  
       พ.ศ.๒๕๕๑ – ปัจจุบนั 
๓.   กองบรรณำธิกำรต ำรำ “ออร์โธปิดิกส์ปัญญำวตัร 1” รำชวทิยำลยัแพทยอ์อร์   
       โธปิดิกส์แห่งประเทศไทย 
๔.   กองบรรณำธิกำรวำรสำร Journal of Orthopaedic Surgery (Hong Kong) 
๕.   กองบรรณำธิกำรวำรสำรรำชวทิยำลยัแพทยอ์อร์โธปิดิกส์แห่งประเทศไทย 

ต ำแหน่งในอดีต ๑.   รองคณบดีฝ่ำยบริหำร คณะแพทยศำสตร์ศิริรำชพยำบำล พ.ศ.๒๕๕๐ – ๒๕๕๔ 
๒.  รองหวัหนำ้ภำควชิำฝ่ำยบริหำร  พ.ศ.๒๕๕๔ – ๒๕๕๘ 
๓.   ประธำนอนุสำขำเน้ืองอกกระดูกและเน้ือเยือ่เก่ียวพนัรำชวทิยำลยัแพทยอ์อร์โธปิดิกส์แห่ง
ประเทศไทย พ.ศ.๒๕๕๒ – ๒๕๕๕ 
๔.   รองเลขำนุกำรกรรมกำรบริหำรรำชวทิยำลยัฯ พ.ศ.๒๕๔๙ – ๒๕๕๑ 
๕.  รองประธำนฝ่ำยวชิำกำร กำรประชุม The 18th Biennial Congress of Asia Pacific Orthopaedic 
Association (APOA) And the 36th Annual Meeting of the Royal College of  Orthopaedic Surgery of 
Thailand (RCOST) พ.ศ.๒๕๕๗ 

ผลงำนดำ้นบุคคล ๑. ชนะเลิศรำงวลัท่ี 1 กำรประกวดกำรน ำเสนอผลกำรท ำวจิยัของแพทยป์ระจ ำบำ้น เร่ือง 
Biomechanic Study of the Effect of Lateral Compression Force on Stability of Pelvic 
Ring:Comparing between Intact Anterior Column an Posterior Column ในกำรประชุมวชิำกำร
ประจ ำปี SICOT Pre-Congress และสมำคมออร์โธปิดิกส์แห่งประเทศไทย พ.ศ.๒๕๓๖ 
๒.  รำงวลัอำจำรยท่ี์ปรึกษำดีเด่น  มหำวทิยำลยัมหิดล พ.ศ.๒๕๔๖ 
๓.  ไดรั้บกำรแต่งตั้งใหด้ ำรงต ำแหน่ง “ศำสตรำจำรย”์ เม่ือ     วนัท่ี   ๒๖ พฤษภำคม ๒๕๕๗     

ผลงำนดำ้นออร์โธปิ
ดิกส์ 

๑.   รำงวลัชมเชยจำกสภำวจิยัแห่งชำติ  พ.ศ.๒๕๔๖  จำก ส่ิงประดิษฐคิ์ดคน้เร่ือง “Knee Model     
for Arthrocentesis Simulation” ไดรั้บสิทธิบตัรกำรประดิษฐ ์หมำยเลข ๐๘๒๔๒๔ 
๒.    International Advisory Board Committee, Asia Pacific Musculokeletal Tumor Society, 
2002-present 
๓.   ไดรั้บเชิญเป็นวทิยำกรบรรยำย สำธิตกำรผำ่ตดัและประธำน  ด ำเนินกำรอภิปรำยในกำรประชุม
วชิำกำร รวมถึงสถำบนั  ต่ำงๆ ทั้งภำยในและต่ำงประเทศจ ำนวนกวำ่ ๒๐๐ คร้ัง  

ผลงำนดำ้นวชิำกำร ๑.    รำงวลัต ำรำ “ดีเด่น” ศิริรำช-มหิดล ประจ ำปี ๒๕๕๗  คณะแพทยศำสตร์ศิริรำชพยำบำล  
มหำวทิยำลยัมหิดล 
๒.   รำงวลัมหำวทิยำลยัมหิดล สำขำกำรแตง่ต ำรำ ประจ ำปี ๒๕๕๗ 
๓.   มีผลงำนตีพิมพใ์นวำรสำรจ ำนวน ๖๒ ฉบบั โดยเป็นผลงำนในวำรสำรวชิำกำรระดบันำนำชำติ 
จ ำนวน ๓๖ ฉบบั 
๔.   มีผลงำนกำรนิพนธ์ในต ำรำ จ ำนวน ๓๔ บท โดยรับเป็นบรรณำธิกำรในต ำรำ  ๒  เล่ม 
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ผลงานดเีด่น 
ประธาน/ประธานร่วม การประชุมวชิาการ 
1. รับเชิญเป็นประธำนร่วมในกำรประชุมวิชำกำร The 

20th Annual ASEAN Orthopaedic Association, the 
22nd Annual Meeting of The Royal College of 
Orthopaedic Surgeons of Thailand in Association 
with SICOT วนัท่ี 22 ตุลำคม พ.ศ. 2543 

2. รับเชิญเป็นประธำนร่วมในกำรประชุมวิชำกำร The 
25th Annual Meeting of  The Royal College of 
Orthopaedic Surgeons of Thailand (RCOST) วนัท่ี 
23 ตุลำคม พ.ศ. 2546 

3. รับเชิญเป็นประธำนร่วมในกำรเสนอผลงำนทำง
วชิำกำรในกำรประชุมฟ้ืนฟูวิชำกำรประจ ำปี คร้ังท่ี 
44 คณะแพทยศำสตร์ศิริรำชพยำบำล เม่ือวนัท่ี 18 
มีนำคม พ.ศ. 2547 

4. รับเชิญเป็นผู ้ด ำเนินกำรอภิปรำยในกำรประชุม
วิ ช ำ ก ำ ร  Instructional CourseLecture: 
Musculoskeletal Tumors ในกำรประชุม The 2nd 
ASEAN-AAOS Instructional Course and the 
Combined Meeting of the 24th AOA Annual 
Meeting and the 26th Annual Meeting of the Royal 
College of Orthopaedic Surgeons of Thailand 
(RCOST) วนัท่ี 13 ตุลำคม พ.ศ.2547 

5. รับเชิญเป็นผู ้ด ำเนินกำรอภิปรำยในกำรประชุม
วิชำกำรในกำรประชุม “Protecting the GI Mucosa 
from Acid and NSAIDs-related Complications” 
บริษทั AstraZeneca ณ โรงแรมไอยรำปำรค ์จงัหวดั
อุทยัธำนี เม่ือวนัท่ี 18 กนัยำยน พ.ศ.2548 

6. รับเชิญเป็น Scientific Program Coordinator ในกำร
ประชุม the Sixth Meeting of Asia Pacific 
Musculoskeletal Tumor Society จงัหวดัเชียงใหม่ 
กรุงเทพฯ วนัท่ี18-20 พ.ศ.2549 

 
 
 

7. รับเชิญเป็นผู ้ด ำเนินกำรอภิปรำยในกำรประชุม
วิชำกำรในกำรประชุม “How to Avoid GI 
Complications in NSAID Users” บริษัท 
AstraZeneca ณ คี รี -มำยำ รีสอ ร์ต  จังหวัด
นครรำชสีมำ เม่ือวนัท่ี 10 มิถุนำยน พ.ศ.2549 

8. รับเชิญเป็นผู ้ด ำเนินกำรอภิปรำยในกำรประชุม
วิ ช ำ ก ำ ร ใ น ก ำ ร ป ร ะ ชุ ม  “ Evidence based 
Management of Bone Metastasis” บริษทั Novartis 
ณ  ห้องประชุมพจมำน ทักษิณ โรงพยำบำล
พระมงกฏเกล้ำ จังหวดักรุงเทพ ฯ เ ม่ือวันท่ี 26 
สิงหำคม พ.ศ.2549 

9. รับ เ ชิญ เ ป็นผู ้ด ำ เ นินกำรอ ภิปรำย  Luncheon 
Symposium “ COX-2 Inhibitors and Pain 
Management” ร่วมกบับริษทั Pfizer (Thailand) ใน
กำรประชุมวิชำกำร Instructional Course Lecture: 
Musculoskeletal Tumors ในกำรประชุม The 3rd 

ASEAN-AAOS Instructional Course and the 28th 
Annual Meeting of the Royal College of 
Orthopaedic Surgeons of Thailand (RCOST) วนัท่ี 
20 ตุลำคม พ.ศ. 2549 

10. รั บ เ ชิ ญ เ ป็ น ผู ้ด ำ เ นิ น ก ำ ร อ ภิป ร ำ ย  RCOST 
Symposium “ Advances in Limb Sparing Surgery” 
ในกำรประชุมวิชำกำร Instructional Course 
Lecture: Musculoskeletal Tumors ในกำรประชุม 
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Editorial: A Message from the Associate Editor 
 

In memoriam, it is with heartfelt sadness that we note the passing last year of 

Dr.Vinai Parkpian, MD, Emeritus Professor at Faculty of Medicine, Chulalongkorn 

University and King Chulalongkorn Memorial Hospital where he spent more than five 

decades of his medical career. Recognized as one of the nation’s foremost specialists in 

Orthopaedics, Dr. Vinai Parkpian served as the past president of the Thai Orthopaedic 

Association (TOA) and the Royal College of Orthopaedic Surgeons of Thailand (RCOST) 

and made extraordinary contributions to patient care, medical education, and orthopaedic 

research. He was a leading personality of Thai and international orthopaedic community, a 

great scientist, an impressive researcher, a prominent teacher, a fine surgeon, and a 

remarkable mentor to us all. Dr.Vinai Parkpian’s energy and enthusiasm for endless learning 

in science and medicine touched the lives of everyone who knew him. He will always remain 

in our hearts as an unforgettable teacher, a true friend and a perfect example of great surgeon 

and outstanding man. May our memories of him be a continuing source of inspiration. 

Over the past four years, it has been a great honour and an immense pleasure to serve 

as Associate Editor of The Thai Journal of Orthopaedic Surgery. It was a unique and exciting 

experience for me to contribute to our scientific community in this post and to interact with 

the many able people. As yet, we have had 40 volumes, which have included numerous 

published original articles, reviews, case reports, etc. Our journal has gone from strength to 

strength and I am pleased to state that we appear to have overcome our initial difficulties in 

so much that the journal now continues to prosper. As you are aware, we are successfully put 

The Thai Journal of Orthopaedic Surgery into the Thai Journal Citation Index (TCI), 

indicating that our journal has been indexed by TCI which is a citation database. As you will 

appreciate, all of this has taken a tremendous amount of time, contribution, and effort. I have 

to tell you that four years is a long time to be Associate Editor. As such, I think it is now 

appropriate that I pass on the torch to someone who can bring new ideas, energy, and 

perspectives to our journal. 

I also take the occasion of the close of my service to thank the members of the 

Editorial Board and peer reviewers of the journal for their faithful service and numerous 

reviews. I would like to express my sincere appreciation to Professor Thavat Prasartritha and 

Professor Sukit Saengnipanthkul, Associate Professor Pongsak Yuktanandana, and Professor 

Aree Tanavalee for providing me with the opportunity to work as Associate Editor. 
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Background: Recently, evaluation of outcomes following total knee arthroplasty (TKA) in the immediate 

postoperative period (≤ 12 weeks) has been frequently reported for efficiency of new surgical approaches or 

new pain management protocols. Several functional performance measures have been added to those of 

conventional tools. However, there has been no comparative evaluation of individual measures at a serial 

follow-up for immediate outcomes after TKA, in terms of time to significant improvement compared the 

preoperative period.  

Methods: We prospectively evaluated 40 patients who had primary knee osteoarthritis and underwent 

uncomplicated TKA for immediate outcomes at postoperative 2
nd

 week, 6
th

 week, and 12
th
 week, consecutively. 

All patients were evaluated for conventional outcome measures, including Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) index and SF-36, as well as functional performance measures, 

including Time up and go test (TUGT) and 6-min walk distance (6MWD). The improvement of individual tests at 

each evaluation was compared to the preoperative period.   

Results: There were 37 females and 3 males. The patients’ mean age was 70.1 years, and mean body mass index 

(BMI) was 27.26 kg/m
2
. The majority of patients (97.5%) had ASA class I and II. At the 2

nd
 week, several 

conventional measures, including WOMAC index and SF-36 provided significant improvement; however, all of 

the functional performance measures showed significantly worse parameters than those at the preoperative 

evaluation. Functional performance measures, including TUGT and 6MWD provided significant improved 

outcomes at the 12
th

 week. 

Conclusion: Conventional measures demonstrated faster outcome improvements after TKA than function 

performance.    

 

Keywords: Total knee arthroplasty, functional performance measures, conventional measures, outcome, 

immediate  
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Introduction 
 Total knee arthroplasty (TKA) is a definite 

surgical treatment for late stage knee osteoarthritis 

(OA). The goals of TKA are pain-free surgery, 

good mobility, and high functional activity.
(1)

 In the 

past, the patients undergoing TKA were older and 

sedentary,
(2)

 however, in the present they are 

younger and need more activity.
(3)

 Nowadays, 

many surgical approaches or surgical implants,
(4,5)

 

and new pain management protocols
(6)

 are 

developed with the aim of improving the efficiency 

of the treatment. 

 Currently, there are several outcome 

measures following TKA which evaluate clinical 

signs and symptoms, functional activities, and 

postoperative radiographs. The outcome measures 

can be divided into conventional measures and 

functional performance measures.  

 The conventional measures included the 

patient reported outcome measures (PROMs) and 

the surgeon-based evaluation. The PROMs are 

based on patient self-evaluation that can be divided 

into 2 groups; 1) disease specific such as the 

Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC),
(7)

 the Oxford 

Knee Score (OKS),
(8)

 and the Knee Injury and 

Osteoarthritis Outcome Score (KOOS)
(9)

 etc. 2) 

general health assessment such as SF-36,
(10)

 the 

EuroQol-5 dimensions (EQ5D),
(11)

 the UCLA 

activity score (UCLA),
(12)

 and visual analogue 

scale (VAS) for pain etc. The surgeon-based 

evaluations are composed of self-patient and 

surgeon assessments such as the Knee Society 

Score (KSS) clinical and function scores.
(13)

  

 The functional performance measure is 

based on the patient’s true functional activity. The 

http://www.rcost.or.th/journal
http://thailand.digitaljournals.org/index.php/JRCOST
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Osteoarthritis Research Society International 

(OARSI)
(14)

 has recommended 5 performance-

based tests of physical function after total joint 

replacement including 1) the 30-s chair-stand test
 

representing sit to stand activity, 2) 40 m fast-paced 

walk test representing walking short distances, 3) a 

stair-climb test representing stair negotiation, 4) 

timed up-and-go test
(15) 

representing ambulatory 

transitions 5) 6-min walk test
(16)

 representing 

aerobic capacity/walking long distances.  

 In the past, the several studies used 

PROMs to evaluate improvement post TKA,
(17-19)

 

but in recent years the trend of outcome measures 

changed to use functional performance 

measures.
(20-22)

  

 However, there has been no comparative 

evaluation of individual measures at a serial 

follow-up (FU) for immediate outcome (less than 

12 weeks) after TKA, in terms of time to 

significant improvement to the preoperative period. 

This study aims to determine the different patterns 

of improvement post-TKA of each measure when 

comparing the immediate period to the 

preoperative period. The hypothesis was that the 

pattern of improvement of each measure is not 

different.  

 

Methods 
  Fifty patients who had late stage primary 

knee osteoarthritis and underwent TKA from 

October 2014 to April 2015 at King Chulalongkorn 

Memorial Hospital were enrolled. The inclusion 

criteria were the patient’s age between 60-80 years, 

BMI < 40 kg/m
2
, and normal psychological status. 

The exclusion criteria were infected TKA, revision 

TKA, previous knee surgery, bilateral TKA, and 

patients unwilling to attend the research protocol. 

Ethical approval was obtained from the Ethical 

Review Board, Faculty of Medicine, 

Chulalongkorn University. Ten patients were 

excluded because of failure to attend the research 

protocol.  

 All Forty patients were evaluated for 

conventional outcome measures, including 

WOMAC index
(7)

 and SF-36,
(10)

 as well as 

functional performance measures, including Time 

up and go test (TUGT)
(15) 

and 6-min walk distance 

(6MWD).
(16) 

The conventional measures were 

evaluated at the preoperative period (after 

admission, before surgery was done), and 

postoperatively at 2
nd

 week, 6
th

 week, and 12
th

 

week. The improvement of individual measures at 

each evaluation was compared to the preoperative 

period.   

 Time up and go test (TUGT)
(15) 

was the 

measured time that the patients took to stand up 

from a chair and walk 3 meters with or without gait 

aid. Then, he or she turned around and came back 

to the seat at the initial position. The high back 

chair with armrests was used with a seat height of 

46 centimeters (18 inches) and armrest heights of 

65 centimeters (26 inches).    

 6-min walk distance (6MWD)
 (16)

 was the 

measured distance that the patients could walk 

within 6 minutes with or without gait aid on 30 

meters of solid ground with marks at 3 meter 

intervals.   

 All TKA operations were performed by 

one senior orthopaedist (A.T.) using a Cemented 

PS design (NexgenFlex, Zimmer & Vanguard, 

Biomet). Spinal anesthesia with morphine was 

administered. A tourniquet was applied at 320 

mmHg. The midline longitudinal skin incision and 

mini-midvastus arthrotomy were performed. The 

distal femur was cut valgus 5
 
degrees with an 

intramedullary guide. The tibia was cut 

perpendicular with an extramedullary guide. The 

rotation of the femoral component was 3 degrees 

external rotation to the posterior condylar axis and 

parallel to the transepicondylar axis. The rotation 

of the tibial component was a parallel line from the 

posterior cruciate ligament (PCL)insertion to the 

mid-patellar tendon. Local joint infiltration was 

composed with 0.5% Marcaine 20 ml, morphine 5 

mg, 0.3 ml of 1:1000 adrenaline diluted with 

normal saline to 40 ml, and was injected around the 

knee joint after the tibial and femoral components 

were applied. A drain was placed and removed 

before 24 hr postoperative. The postoperative pain 

was controlled with a COX-2 inhibitor (Celecoxib 

400 mg OD ≥ 2 wk), neuropathic pain control 

(Pregabalin 75 OD ≥ 2 wk), and a pain killer 

(Ultracet 0.5X3 ≥ 2 wk). The rehabilitation 

protocol included start to sit bed side and range of 

motion exercises, and quadriceps and hamstring 

muscle strengthening at day 1, with start to walk 

with walker at day 2, and discharge at day 3. 

 

Statistical analysis 
 This study was a prospective descriptive 

study. The qualitative data are presented as 

frequency and percent. The quantitative data was 

presented as the mean ± SD. The paired t-test was 

performed for each improvement of outcome 

measure. All reported p values were 2-tailed with a 

p-value of less than 0.5 being considered 

statistically significant. Data were analyzed with 

Stata software version 11.2. 

 

Results 
 The remaining forty patients consisted of 

37 women and 3 men with a mean age of 70.1 ± 

7.43 years and a mean body mass index of 27.26 ± 

3.79 kg/m
2
. The mean preoperative alignment was 

varus 4.78 ± 8.42 degrees and mean postoperative 

alignment was valgus 5.35 ± 2.45 degrees. The 

majority of patients (97.5%) had ASA class I and 

II. (Table 1)   

 The majority of the conventional measures 

including the WOMAC index and most domains of 



5 

JRCOST VOL.40 NO.3-4 July-October 2016 

SF-36 showed significant improvements at the 2
nd

 

week postoperative. Meanwhile all of the 

functional performance measures showed 

significantly worse parameters than those of the 

preoperative evaluations. At the 12
th

 week after 

surgery, all tests of conventional and functional 

performance measures provided significant 

improvement outcomes compared to the 

preoperative period. The data are shown in Table 2. 

  

The conventional measures WOMAC 

 The mean preoperative WOMAC score 

was 50.23. There was significant improvement at 

the 2
nd

 week (mean 40.13, p < 0.001), 6
th

 week 

(mean 30.85, p < 0.001), and 12
th

 week (mean 

29.68, p < 0.001). 

SF-36 

 At the 2
nd

 week, some domains of SF-36 

were significantly improved, including general 

health, physical function, and mental health, p = 

0.004, 0.02, and 0.002, respectively. Bodily pain 

and role emotional were significantly improved at 6 

weeks, p = 0.002 and 0.026, respectively. Role 

physical was significantly improved at the 12
th

 

week, p = 0.001. Vitality and social functioning 

were not significantly improved at the 12
th

 week 

following surgery, p = 0.073 and 0.484. 

 

The functional performance measures 

Time up and go test (TUGT)  
 The mean preoperative TUGT was 18.8 

seconds and was significantly improved only at the 

12
th

 week (mean 15.66 seconds, p < 0.001). 

 

6-min walk distance (6MWD)  
 The mean preoperative 6MWD was 

249.08 meters and was only significantly improved 

at the 12
th

 week (mean 286.15 meters, p = 0.001). 

 

 

Table 1 Demographic data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables All patients (n=40) 

Age 70.10 ± 7.43 

Gender   

    - Female 37 (92.50%) 

    - Male 3 (7.50%) 

Side   

    - Right 24 (60.00%) 

    - Left 16 (40.00%) 

Height (cm) 154.19 ± 7.70 

Weight (kg) 64.73 ± 9.72 

BMI (kg/m
2
) 27.26 ± 3.79 

preop. Alignment (degrees) varus 4.78 ± 8.42 

postop. Alignment (degrees) valgus 5.35 ± 2.45 

preop. Arc of motoion (degrees) 113.38 ± 22.49 

postop. Arc of motion (degrees) 127.38 ± 9.20 

ASA   

-       I 6 (15.00%) 

-       II 33 (82.50%) 

-       III 1 (2.50%) 

-       IV 0 (0%) 

-       V 0 (0%) 

Diagnostic    

-       HT  25 (62.50%) 

-       DLP 20 (50.00%) 

-       DM 9 (22.50%) 

-       Other; MR, CKD 9 (22.50%) 
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Table 2 Conventional and Functional performance outcome data 

 Pre-op 2
nd

 

Week 

6
th

 

Week 

12
th

 

Week 

p-value 

 Mean ± 

SD. 

Mean ± 

SD. 

Mean ± 

SD. 

Mean ± 

SD. 

2
nd

 

week
(a)

 

6
th

 

week
(a)

 

12
th
 

week
(a)

 

Conventional measure 

WOMAC 50.23 ± 

11.46 

40.13 ± 

12.03 

30.85 ± 

11.17 

29.68 ± 

14.64 

<0.001* <0.001* <0.001* 

SF-36        

    General health 46.35 ± 

17.15 

55.94 ± 

18.39 

58.98 ± 

17.68 

59.06 ± 

19.74 

0.004 <0.001* 0.001 

    Physical function 29.34 ± 

25.28 

31.75 ± 

19.63 

44.38 ± 

22.45 

47.13 ± 

21.45 

0.02 0.001 <0.001* 

    Role physical 26.87 ± 

32.71 

20 ± 

30.06 

31.25 ± 

37.45 

52.50 ± 

42.67 

0.243 0.513 0.001 

    Bodily pain 43.81 ± 

18.95 

48.13 ± 

20.91 

55.87 ± 

17.97 

63.19 ± 

19.04 

0.266 0.002 <0.001* 

    Role emotional 40.83 ± 

37.35 

52.50 ± 

36.89 

56.67 ± 

38.64 

63.33 ± 

39.80 

0.09 0.026 0.003 

    Social functioning 40.00 ± 

15.56 

41.88 ± 

12.52 

40.31 ± 

9.17 

42.19 ± 

10.47 

0.504 0.909 0.484 

    Vitality 55.50 ± 

19.67 

58.41 ± 

17.45 

60.06 ± 

18.45 

61.38 ± 

17.76 

0.342 0.165 0.073 

    Mental health 69.20 ± 

19.70 

76.50 ± 

14.1 

75.80 ± 

17.52 

76.83 ± 

16.68 

0.002 0.026 0.003 

Functional performance measure 

TUGT (seconds) 18.80 ± 

6.01 

32.42 ± 

18.63 

17.43 ± 

7.21 

15.66 ± 

7.34 

<0.001* 0.261 0.01 

6MWD (meters) 249.08 ± 

60.96 

170.33 ± 

78.12 

261.41 ± 

69.72 

286.15 ± 

71.09 

<0.001* 0.292 0.001 

 

Values presented as mean±SD. P-value corresponds to paired t-test
(a) 

 

 

Table 3 Improvement of each measure after TKA 

 

 

Discussion 
 There are several outcome measures 

following TKA. The conventional measures 

included in PROMs are simple to use
(7)

, take a 

short time to complete
(23)

, and have high internal 

consistency
(24)

,
 

but have limitations with 

representing true functional activities
(25)

,
 

and 

cannot evaluate psychologically-impaired 

patients.
(26) 

The functional performance measures 

represent true functional activities, but have the 

risk of accident during the test. In this study, we 

used WOMAC and SF-36 from the conventional 

measures, and TUGT and 6MWD from the 

functional performance measures. 

 In the immediate postoperative period (≤ 

12 weeks) after TKA commonly used indirect 

outcomes for evaluation include length of hospital 

stay, VAS for pain, and amount of analgesic 

drugs.
(27,28) 

However, some studies report the 

clinical outcomes. Gandhi et al.
(29) 

reported the 

improvement of WOMAC, SF-36, and TUGT after 

postoperative 12 weeks in 142 TKA and 58 total 

                           Improved  

                            after TKA 2
nd

 week 6
th

  week 12
th

  week 

Measure 

Conventional measure 

WOMAC SF-36: Bodily pain SF-36: Role physical 

SF-36: General health SF-36: Role emotional   

SF-36: Physical function     

SF-36: Mental health     

Functional performance 

measure 
    TUGT 

    6MWD 
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hip arthroplasty (THA) patients. Stratford et al.
(30) 

demonstrated the improvement of WOMAC, but no 

significant improvements of 6MWD and TUGT 

after postoperative 9-13 weeks in 47 knee 

arthroplasty and 38 hip arthroplasty patients. 

Mizner et al.
(31)

 studied the outcome at 1
st
 and 12

th
 

month after 100 unilateral TKA. They showed 

6MWD, TUGT, stair climb test, and SF-36 

physical component summary worsened at 1
st
 

month, however, all improved by the 12
th

 month. In 

this study, we collected data at the 2
nd

, 6
th

 and 12
th

 

week to show improvements in the immediate 

postoperative period in more detail. At the 2
nd

 

week, some of the conventional measures 

improved, but all of the functional performance 

measures were worsened. At the12
th 

week, all tests 

of the conventional and functional performance 

measures provided significantly improved 

outcomes compared to the preoperative period. The 

data are shown in Table 3. 

 The strength of this study is the higher 

frequency of data recordings and number of 

measures. We collected the data three times at 

postoperative 2
nd

, 6
th

 and 12
th

 week which shows 

the improvement in more detail.   

 However, this study had some limitations. 

First, almost of the patients (92.5%) were female 

and may have different physiological responses 

from males. The improvement of functional 

performance might be affected by gender. 

Subgroup analysis should be done in the future. 

Second, this study had only 2 measures in each 

measure group. Third, the study had the small 

sample size. Fourth, the limited time of follow up 

was 12 weeks with no further correlation at longer 

follow ups.  

 

Conclusion  
 Both conventional and functional 

performance measures are proper and effective to 

evaluate the outcome after TKA. All of measures 

significantly improve at the 12
th

 week post-surgery. 

The conventional measures improve at the 2
nd

 

week, earlier than the functional performance 

measures. We concluded that the conventional 

measures demonstrate faster outcome 

improvements than functional performance in the 

immediate term after TKA.  
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http://www.ncbi.nlm.nih.gov/pubmed/25048451
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/23601140
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/23601140
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/23390475
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/20592271
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/20851566
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/20851566
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ควรใช้วิธีการประเมินแบบดั้งเดิมหรือการประเมินความสามารถในการใช้งานส าหรับการประเมินผลการ

ผ่าตัดเปลี่ยนข้อเข่าเทยีมในระยะฉับพลันหลังผ่าตัด 
 
ชวรินทร์ อมเรศ, พบ, อารี ตนาวล,ี พบ, ปฐมพร วรีะเศรษฐ์ศิริ, พบ, นพ. สีหธัช งามอุโฆษ, พบ 
 
วัตถุประสงค์: เพ่ือศึกษาลักษณะการเปลี่ยนแปลงของการประเมินแต่ละชนิดในช่วงระยะฉับพลันหลังผ่าตัด (12 สัปดาห์
แรก) เม่ือเทียบกับก่อนผ่าตัด 
วิธีการศึกษา: การศึกษานีไ้ด้ท าการศึกษาในผู้ ป่วย 40 รายท่ีได้รับการวินิจฉัยโรคข้อเข่าเส่ือมแบบปฐมภูมิและได้รับการ
รักษาด้วยวิธีผ่าตัดเปลี่ยนข้อเข่าเทียม โดยประเมินผลลัพธ์ในระยะฉับพลันหลังผ่าตัดท่ี 2 สัปดาห์ 6 สัปดาห์ และ 12 
สัปดาห์หลังผ่าตัด ผู้ ป่วยทุกรายได้รับการประเมินด้วยวิธีการประเมินแบบดั้งเดิม ได้แก่ WOMAC index และ SF-36 การ
ประเมินความสามารถในการใช้งาน ได้แก่ Time up and go test (TUGT) และ 6-min walk distance (6MWD) ผลลัพธ์ท่ีได้
ท้ังหมดถกูน าไปเปรียบเทียบกับการประเมินก่อนผ่าตัดเพ่ือดูถึงลกัษณะการเปลีย่นแปลงของแต่ละวิธีประเมิน 
ผลการศึกษา: ในการศึกษานี ้มผีู้หญิง 37 ราย ผู้ชาย 3 ราย มค่ีาเฉลีย่อาย ุ70.10 ปี ค่าเฉลี่ยของดัชนีมวลกาย 27.26 กิโลกรัม/
ตารางเมตร การประเมินผลลัพธ์ท่ี 2 สัปดาห์หลังผ่าตัดพบว่าการประเมินด้วยวิธีแบบดั้งเดิมหลายชนิด ได้แก่ WOMAC 
index และ SF-36 มผีลลพัธ์ท่ีดีขึน้ ในขณะท่ีการประเมินความสามารถในการใช้งานทุกชนิดน้ันลดลง ความสามารถในการ
ใช้งานเท่าน้ันท่ีมผีลลพัธ์ท่ีดีขึน้ท่ีการประเมินผลลพัธ์ท่ี 12 สัปดาห์หลงัผ่าตัด 
สรุป: ผลลพัธ์จากการประเมินด้วยวิธีดั้งเดิมพบการพัฒนาท่ีดีขึน้ได้เร็วกว่าวิธีประเมินด้วยความสามารถในการใช้งาน  
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Comparison of radiographic outcomes between beta-tricalcium phosphate bone 
graft and autogenous bone graft in corrective osteotomy of malunited distal 

radius 
Nuttorn Darapongsataporn, MD1, Chairoj Uerpairojkit, MD2 

1Nan Hospital, Mueang Nan, Nan, Thailand 
2Institute of Orthopaedics, Lerdsin Hospital, Bangrak, Bangkok, Thailand 

 
 

Purpose: To compare radiographic outcomes after placement of beta-tricalcium phosphate bone grafts (BPBG) 

and autogenous iliac bone grafts (IBG) in corrective osteotomy of malunited distal radius fractures with volar 

locking plates. 

Methods: Twenty-seven patients with malunited distal radius fractures were operated on in Lerdsin General 

Hospital, Bangkok. The inclusion criteria were symptomatic malunited distal radius and unacceptable 

radiographic parameters. We divided patients into IBG and BPBG groups. We collected radiologic parameters 

at preoperative, postoperative (4
th

 week), and the last visit. We compared radiographic parameters from both 

groups by unpaired t-test and calculated radiographic parameters by time sequence in each group by paired     

t-test. The reoperation rate in both groups was also compared by chi-squared (Fisher exact test). 

Results: The study did not show a statistical difference in any of the radiographic parameters between the two 

groups. The union rate was 91.67%, 11 in 12 cases, in the IBG group while the union rate was 80%, 12 in 15 

cases, in the BPBG group (p>0.05). The failure correction rate was 8.33%, 1 in 12 cases, in the IBG group 

while the failure correction rate was 26.67%, 4 in 15 cases, in the BPBG group (p>0.05). Six patients, 1 in the 

IBG and 5 in the BPBG groups, needed re-operation due to pain or failure to improve functional outcomes. The 

re-operation rate was 8.33% and 33% in the IBG and BPBG groups, respectively (p>0.05).  

Conclusion: Radiographic parameters in the BPBG group were not significantly different from the IBG group. 

Regarding the union and re-operation rate, even though there was no statistically significant difference, there 

was a tendency of a lower union rate and higher re-operation rate in the BPBG group.  

 

Keywords: Osteotomy, malunion distal radius fracture, beta-tricalcium phosphate bone graft, autogenous iliac 

bone graft  
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Introduction 

Fracture of the distal radius is the most 

common fracture in the upper extremities. One of 

the most frequent complications is malunion which 

results in wrist weakness, pain, limited range of 

motion, numbness, tingling sensation, arthritis, and 

carpal malalignment and instability. Asymptomatic 

malunion of distal radius can be left untreated 

especially in patients with low daily activity. 

However, symptomatic malunion is usually 

subjected to corrective osteotomy. Corrective 

osteotomy with bone grafting and fixation is still 

the mainstay operation used to restore normal 

anatomy. Various types of osteotomy have been 

reported. Closing wedge osteotomy offers the 

advantage of bone to bone contact and more stable 

construction, but with the major disadvantage of 

shortening the radius relative to the ulna.
(1)

 

Opening wedge is the most popular technique with 

successful results. However, its disadvantages are 

potentially increased instability, risk of nonunion, 

and fixation failure.
(1,2)

 Various methods of fixation 

in corrective osteotomy have been described such 

as external fixation, radio-radial fixation, standard 

T-plates, and fixed angle plates. The volar locking 

plate, one type of the fixed angle plates, is 

biomechanically and clinically accepted to be the 

best method for both dorsal and volar angulations. 

In general, the volar locking plate is commonly 

used in the treatment of acute distal radius 

fractures, however it can also be utilized in the 

treatment of malunited distal radius.
(1, 3)

 Open 

wedge osteotomy can be performed on the dorsal 

side or volar side to create a bone defect that 

requires replacement of the bone-graft. Both 

autogenous bone graft and bone graft substitute can 

be used as the replacement bone graft; its 

advantage is load bearing capacity and stability.
(4) 

http://www.rcost.or.th/journal
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The iliac crest has been reported to be the most 

common site for bone grafting. However, the 

harvesting of autogenous bone grafts is associated 

with increased operative time and chance of 

complications (postoperative donor site pain, 

hematoma, fracture, and infection). The purpose of 

this study was to compare the radiographic 

outcomes of patients after placement of beta-

tricalcium phosphate bone graft substitute and 

autogenous bone grafts in corrective osteotomies of 

malunited distal radius fractures with volar locking 

plates.  

 

Materials and methods  
Twenty-seven patients with malunited 

distal radius fractures were operated on in Lerdsin 

General Hospital, Bangkok. They were 13 males 

and 14 females. The average age was 50.53 years, 

range 16 to 75 years. The inclusion criteria 

included: (1) symptoms with pain, stiffness, grip 

weakness, malfunction, median nerve compression, 

and cosmesis (2) unacceptable radiographic 

parameters such as radial height <5mm, radial 

inclination <15°, dorsal tilt ≥15° or volar tilt ≥20°, 

and articular incongruity >2mm.
(1,5,6)

 The exclusion 

criteria included: (1) malunion fracture associated 

with other conditions e.g. distal ulna fracture, 

scaphoid nonunion, and chronic osteomyelitis (2) 

incomplete data collection (3) follow-up period of 

less than 3 months. 

All patients were operated on by the same 

senior staff in May 2007- December 2009. Thirteen 

patients were operated on the left and 14 on the 

right side. We divided the patients into two groups. 

The first group was the patients who underwent 

corrective osteotomy with volar locking plates and 

autogenous iliac bone grafts (IBG), and the second 

group included the patients with volar locking 

plates and beta-tricalcium phosphate bone grafts 

(BPBG). The operation was performed using the 

standard extra-articular osteotomy technique as 

suggested by Fernandez DL. However, we had 

modified the technique to use the volar approach 

since we had selected the volar locking plate as a 

fixation method. 

After surgery, the wrist was placed in the 

short arm slab for 6 weeks. Gentle passive and 

active ranges of motion exercise were started after 

removal of the slab. All patients were followed up 

for at least 3 months. The radiographic 

examinations were obtained immediately, at 4 

weeks, and at the final follow-up period with a 

mean follow-up time of 9.38 months, range 3 to 27 

months. 

We reviewed medical and standard 

anteroposterior and lateral radiographic records to 

collect demographic data and radiologic parameters 

at preoperative, postoperative (4
th

 week), and the 

last visit. On the antero-posterior radiographs, 3 

parameters were used to evaluate the malunion: 

radial inclination, ulnar variance, and radial height. 

On the lateral radiographs, we measured 5 

parameters: volar tilt, radioscaphoid angle, 

scapholunate angle, radiolunate angle, and 

capitolunate angle.
(1,5,6)

 We used standard 

techniques of measurement as shown in Figures 1A 

and 1B. Each of the radiographic parameters was 

measured 3 times with an interval of 5 minutes and 

its average was recorded. 

 

Statistical analysis  
We compared radiographic parameters 

from both groups by unpaired t-test and calculated 

radiographic parameters by time sequence in each 

group by paired t-test. The reoperation rate in both 

groups was also compared by chi-squared (Fisher 

exact test). 

 

Results  
The study did not show a statistical 

difference in any radiographic parameters between 

the IBG group and BPBG group, as shown in 

Tables 1-4. We collected both clinical and 

radiographic results after corrective osteotomy and 

most of the cases showed improved symptoms. 

Eleven cases n the IBG group achieved union and 

showed satisfactory ranges of motion and cosmetic 

results as seen in figures 2A-2F. One of the re-

operation cases in the BPBG group is demonstrated 

in Figure 1A-1F.   
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         A        B              C 

 

         
         D       E              F 

 

Fig. 1 Radiographs of one case in the BPBG group (A), (B) Preoperative anteroposterior view (C), (D) The 1
st
 

day postoperative anteroposterior and lateral, (E), (F) One year after operation 

 

 

Table 1 Demographic data 

 

 BPBG (N=15) IBG (N=12) 

Age 50.06(16-69) years 50.45(34-75) years 

Male : Female 7 : 8 6 : 6 

Right : Left 8 : 7 6 : 6 

Year of operation  

2007 6 3 

2008 9 4 

2009 0 5 

Follow up time 8 (3-15) months 11.27 (3-27) months 

 

 

Table 2 Results of corrective osteotomy 

 

 BPBG (N=15) IBG (N=12) P-Value 

Union 12 11 0.396 

Failure correction 4 1 0.223 

Re-operation 5 1 0.182 

 

 

 

 

Ulnar variance 
Radial height 

Radial inclination 

Dorsal tilt 
Capitolunate angle 

Scapholunate angle 

Radiolunate angle 
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Table 3 Radiographic parameters for autogenous bone graft group at postoperative and last visit 

 

Parameter Postoperative mean (±SD) Follow up mean (±SD) P-Value 

Volar tilt 4.75 (±12.19°) -2.08 (±10.30°) 0.07 

Radial inclination 15.58 (±17.07°) 23.17 (±8.96°) 0.13 

Radial height (mm) 10.92 (±3.34) 11.08 (±3.63) 0.78 

Ulnar variance (mm) 1.67 (±3.73) 1.75 (±3.16) 0.80 

Scapholunate angle 59.25 (±9.18°) 62.92 (±4.85°) 0.32 

Radiolunate angle -3.33 (±6.21°) -6.83 (±6.90°) 0.09 

Capitolunate angle -6.67 (±7.38°) -10.67 (±9.88°) 0.12 

Radioscaphoid angle 55.58 (±11.52°) 56.75 (± 6.92°) 0.78 

 

 

 

Table 4 Radiographic parameters for beta-tricalcium phosphate group at postoperative and last visit 

 

Parameters Postoperative mean (±SD) Follow up mean (±SD) P-Value 

Volar tilt 6.13 (±9.60°) -0.13 (±17.76°) 0.11 

Radial inclination 23.47 (±7.3°) 22.27 (±9.47°) 0.55 

Radial height (mm) 12.34 (±3.92) 10.73 (±4.57) 0.16 

Ulnar variance (mm) 1.27 (±1.87) 2.4 (±3.14) 0.14 

Scapholunate angle 53.60 (±16.44°) 58.07 (±14.18°) 0.18 

Radiolunate angle 1.46 (±14.06°) 2.00 (±11.66°) 0.88 

Capitolunate angle -16.80 (±16.62°) -19.40 (±13.03°) 0.33 

Radioscaphoid angle 56.67 (±10.30°) 57.73 (±15.26°) 0.81 

 

 

 

Table 5 Comparison of mean difference of radiographic parameter 

 

Parameters 
Postoperative mean difference  

(95% confidence interval) 

Follow up mean difference  

(95% confidence interval) 

Volar tilt -1.38 (-10.00,7.24) -1.95 (-13.86,9.96) 

Radial inclination -7.88(-17.91,2.15) -0.90(-6.40,8.28) 

Radial height -1.42(-4.35,1.52) 0.35(-2.99,3.69) 

Ulnar variance 0.40(-1.87,2.67) -0.65(-3.16,1.86) 

Scapholunate angle 5.65(-5.30,16.60) 4.85(-3.99,13.69) 

Radiolunate angle -4.8(-13.81,4.21) -8.83(-16.69,-0.97) 

Capitolunate angle 10.13(-0.53,20.80) 8.73(-0.64,18.10) 

Radioscaphoid angle -1.08(-9.74,7.57) -0.98(-10.80,8.84) 
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         A                  B 

 

   
         C                  D 

 

   
         E                  F 

 

Fig. 2 Ranges of motion of one case in the autogenous bone graft group (A) Volarflexion (B) Dorsiflexion (C) 

Supination (D) Pronation (E) Ulnar deviation (F) Radial deviation 

 

 

Discussion 
 Our study did not show a statistical 

difference in any of the radiographic parameters 

between the IBG group and the BPBG group. 

Therefore, we cannot conclude any correlation 

between radiographic parameter change and dorsal 

radiocarpal subluxation, or carpal malalignment or 

instability. In the previous clinical observation and 

biomechanical studies, it has been demonstrated 

that dorsal angulations of the distal radius cause 

wrist instability in two patterns. The first pattern is 

dorsal radiocarpal subluxation with maintenance of 

midcarpal alignment, and the second pattern is 

adaptive midcarpal dorsal intercalated segment 

instability deformity.
(1)

 

The union rate in the BPBG group was 

80% (12 in 15) while it was 91.67% (11 in 12) in 

the IBG group (P = 0.396). The failure correction 

rate in the BPBG group was 26.67% (4 in 15) while 

it was 8.33% (1 in 12) in the IBG group (P = 

0.223). The re-operation rate in the BPBG group 

was 33% (5 in 15) while it was 1 in 12 (8.33%) in 

the IBG group (P = 0.182). Luchetti et al. reported 

successful results in a series of patients treated with 

carbonated hydroxyapatite instead of autogenous 

bone graft in the osteotomy gap.
(7)

 Yasuda et al. 

reported a case involving the use of calcium 

phosphate bone cement with osteotomy and volar 

plating that resulted in complete radiographic union 

and improvement of symptoms
(8)

. However, some 

reports described the unsuccessful results. Ekrol et 
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al. reported a series of patients treated with 

RhBMP-7 in osteotomy and non-bridging external 

fixator or pi-plates that resulted in a slower bone 

healing rate than autogenous bone grafts.
(9)

 

Compared to the previous reports, the result of 

BPBG usage in our study was different from 

carbonated hydroxyapatite and calcium phosphate 

bone cement usage, but gave the same result as 

RhBMP-7 and BPBG usage in another study. 

Jakubietz et al. reported no difference in both 

clinical and radiographic results between internal 

fixation only and additional beta-tricalcium 

phosphate in comminuted intraarticular distal 

radius fractures.
(10)

  

Prior to conducting the study, we had 

performed osteotomy using BPBG for bone graft 

substitute in most of the cases. After 2 years of 

follow-up we found, however, that there was a 

higher re-operation rate in patients who were 

operated on with BPBG as compared to those with 

IBG. We also collected both clinical and 

radiographic results after corrective osteotomy, 

which in most of the cases showed improvements 

in symptoms. However, 6 cases had to be re-

operated due to pain and failure to achieve good 

functional outcomes. Even though there is no 

statistical difference of clinical and radiographic 

results between the two groups, the study has 

revealed the tendency towards a higher rate of 

failure in the BPBG group. The limitations of this 

study are that it was of retrospective design and the 

sample size was small in number. It is worth noting 

that a prospective study is beneficial and, by 

collecting more of both radiographic parameters 

and clinical outcomes, including range of motion 

and major symptoms, future studies will provide 

more conclusive results. Furthermore, as for the 

union time, our study is a retrospective review of 

the radiographs of the operated wrist. Therefore, it 

might be difficult to define the exact time of union 

at the osteotomy in association with the use of the 

two types of graft. 

 

Conclusion 
Radiographic parameters in the BPBG 

group were not significantly different from the IBG 

group. Compare to the previous reports, the result 

of BPBG usage in our study was different from 

carbonated hydroxyapatite and calcium phosphate 

bone cement usage, but gave the same result as 

RhBMP-7 and BPBG usage in another study. The 

union rate in the BPBG group was lower than the 

IBG group. The failure correction rate and re-

operation rate in BPBG group was higher than the 

IBG group, however this difference in rates was not 

statistically significant. 
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ผลภาพถ่ายรังสีของการผ่าตัดแก้ไขกระดูก distal radius ผิดรูปโดยการใช้ beta-tricalcium 

phosphate เปรียบเทยีบกบัการใช้กระดูกเชิงกราน 
 
ณัฐธร ดาราพงศ์สถาพร, พบ, ชัยโรจน์ เอื้อไพโรจน์กจิ, พบ 
 
วตัถุประสงค์: เพ่ือศึกษาเปรียบเทียบภาพถ่ายรังสีท่ีเป็นผลจากการผ่าตัดแก้ไขกระดูก distal radius ผิดรูปโดยการใช้กระดูก
เทียมชนิด beta-tricalcium phosphate เปรียบเทียบกับการใช้กระดูกเชิงกราน 
วธีิการศึกษา: ผู้ป่วยท่ีมกีระดูก distal radius ผิดรูปจ านวน 27 รายในโรงพยาบาลเลิดสิน ท่ีมีอาการจากกระดูกผิดรูป และมี
ค่า parameters จากภาพถ่ายรังสีท่ีผิดปกติ ท่ีเข้ารับการผ่าตัดแก้ไขโดยใช้กระดูกเทียมชนิด beta-tricalcium phosphate และ
กระดูกจากเชิงกราน โดยท าการติดตามค่า parameters จากภาพรังสีท้ังก่อนผ่าตัด หลงัผ่าตัด 4 สัปดาห์ และคร้ังสุดท้ายท่ีมา
ตรวจติดตามผล โดยรวบรวมผลและค านวณโดยใช้ unpaired t-test, paired t-test และ chi-squared (Fisher exact test) 
ผลการศึกษา: ค่า parameters จากภาพถ่ายรังสี ไม่พบความแตกต่างอย่างมีนัยส าคัญทางสถิติของท้ังสองวิธี แต่พบว่าใน
กลุ่มท่ีใช้กระดูกเทียมชนิด beta-tricalcium phosphate มีการติดของกระดูกหลังผ่าตัดเพียงร้อยละ 80 และในกลุ่มท่ีใช้
กระดูกจากเชิงกราน มีการติดของกระดูกหลังผ่าตัดถึงร้อยละ 91.67 และยังพบว่าในกลุ่มท่ีใช้กระดูกเทียมชนิด beta-
tricalcium phosphate มอีาการปวด และมปัีญหาจากการใช้งาน มกีารสูญเสียมมุท่ีแก้ไขถึงร้อยละ  26.67 และต้องกลบัมารับ
การผ่าตัดซ า้ถึงร้อยละ 33 ส่วนในกลุ่มท่ีใช้กระดูกจากเชิงกราน มกีารสูญเสียมมุท่ีแก้ไข และต้องกลบัมารับการผ่าตัดซ า้ร้อย
ละ 8.33 
สรุป: ค่า parameters จากภาพรังสี ไม่พบความแตกต่างอย่างมนัียส าคัญทางสถิติของท้ังสองวิธี แต่พบว่าในกลุ่มท่ีใช้กระดูก
เทียมชนิด beta-tricalcium phosphate มีอัตราการติดของกระดูกน้อยกว่า มีการสูญเสียมมุท่ีแก้ไขและต้องกลับมารับการ
ผ่าตัดซ า้มากกว่ากลุ่มท่ีใช้กระดูกจากเชิงกราน แต่กไ็ม่พบความแตกต่างอย่างมนัียส าคัญทางสถิติ  
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Accuracy of clinical examination and magnetic resonance imaging  
in arthroscopic knee surgery 
Somboon Wutphiriya-angkul, MD 

Sawangdandin Crown prince Hospital, Sawang Daen Din, Sakon Naknon, Thailand 
 

 

Background: Diagnosis in knee injuries consist of clinical examinations and magnetic resonance imaging 

(MRI). The accuracy of these methods are varied. We performed a retrospective study to seek the accuracy of 

clinical examination and magnetic resonance imaging in arthroscopic knee surgery. 

Methods: A total of 44 patients were selected for review. Data including sensitivity, specificity, accuracy, 

positive predictive value, and negative predictive value were calculated.  

Results: Arthroscopic examination should be kept as standard. The Lachman test is the most sensitive test to 

determine ACL tears, showing a sensitivity of 83% (95% confidence interval 0.64-0.99). The pivot shift test is 

the most specific test, showing a specificity of 85% (95% confidence interval 0.68-0.96). The McMurray test is 

the most sensitive test to determine meniscus tears, showing a sensitivity of 87% (95% confidence interval 0.76-

0.96). The Apley test is a more specific test, showing a specificity of 86% (95% confidence interval 0.72-0.96). 

MRI of ACL showed a sensitivity of 96% (95% confidence interval 0.86-0.99). MRI of medial meniscus is a 

more sensitive test to determine meniscus tears, showing a sensitivity of 97% (95% confidence interval 0.88-

0.99), MRI of lateral meniscus showed a sensitivity of 93% (95% confidence interval 0.84-0.99). 

Conclusion: The clinical examination is an important and accurate diagnostic modality for the evaluation of 

knee injury. MRI is a more accurate diagnostic modality than clinical examination. It should be used when there 

is an uncertain indication for surgery. 

 

Keywords: Clinical examination, magnetic resonance imaging, arthroscopic knee surgery 
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Introduction 
The knee joint is the largest synovial joint 

in the body and is the most frequent source of 

musculoskeletal pain. Damage to the components 

within the knee joint usually occur as a result of 

injuries during sport activities or from car and 

motorcycle accidents. It is the numerous structures 

within it and their various pathologies, which result 

in pain and many other symptoms such as 

instability and restriction in range of motion
1
. 

Obtaining an accurate patient’s history and physical 

examination can reveal the location of acute knee 

injury
2
. 

The anterior cruciate ligament (ACL) is an 

important stabilizing structure of the knee and its 

disruption is associated with pain and activity 

limitation
3
. The clinical diagnosis of an ACL injury 

is based upon history and physical examination 

findings with suspected cases confirmed by 

magnetic resonance imaging (MRI) or arthroscopy. 

Numerous clinical tests and findings have been 

proposed to aid in the diagnosis of ACL injuries. A 

popping sound, swelling and instability following 

high impact sport trauma along with a positive 

Lachman, anterior draw, or pivot shift test is the 

most common method of clinical diagnosis
4
. At 

present the diagnostic accuracy of these tests are 

varied. Magnetic resonance imaging (MRI) has 

become the gold standard for imaging soft tissue 

injuries of the knee
5
. However, the sensitivity of 

MRI for the detection of injury is not yet 100%. 

Sportsmen have occasionally undergone surgery 

with undiagnosed meniscal lesions on the basis of a 

normal MRI examination
6
. The sensitivity of MRI 

for the diagnosis of a lateral meniscus has been 

found to be significantly lower than that for the 

detection of a medial meniscus tears
7-9

. The lowest 

MRI sensitivity has been attributed to tears of the 

posterior horn of the lateral meniscus
10-12

. The 

presence of ACL tears are often associated with 

longitudinal tears of the lateral meniscus
13

. 

The purpose of this study is to determine 

the accuracy of clinical examinations and magnetic 

resonance imaging in arthroscopic knee surgery. 

 

Materials and methods 
A retrospectively review was conducted 

between 2014 and 2016 of 44 patients with 

arthroscopic knee surgery treated at Sawangdandin 

Crown Prince hospital. The inclusion criteria for 

this study were patients with a history of injury 

who underwent both MRI and arthroscopy knee 

surgery, patients who failed to show clinical 

improvement after 3 months, and those who had no 

http://www.rcost.or.th/journal
http://thailand.digitaljournals.org/index.php/JRCOST
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additional injury to the knee between the time of 

MRI/clinical diagnosis and surgery. Patients with 

degenerative changes, evidence of loose bodies in 

plain radiographs, any prior surgery for the index 

diagnosis, and articular surface fractures were 

excluded from the study.  

The patients’ examination included 

anterior drawer, pivot shift, and Lachman tests. 

Meniscus examination consisted of the McMurray 

and Apley tests. We recorded the physical 

examination findings for all patients.  

The MRI findings were recorded by 

radiologist. Meniscal and ligamentous injuries were 

evaluated. The absence of an intrameniscal high 

signal was considered as a normal meniscus, while 

intrameniscal high signal intensity reaching the 

articular surface was regarded as a tear. The ACL 

was considered normal when it appeared as a band 

of fibres of low or intermediate signal intensity on 

both sagittal and coronal images. It was considered 

partially torn when it appeared fuzzy with an ill-

defined outline and had abnormal signal intensity 

within, and as completely torn if there was 

disruption of all fibres, discontinuity, or avulsion 

from its attachment. 

Arthroscopic surgery were done with 

complete preoperative care. A meniscus tear was 

diagnosed when there was discontinuity of its 

cartilage and we proceeded to identify according to 

size and shape of the tear. A complete tear of the 

ACL was diagnosed if the ligament was absent in 

the notch region, or if there was loss of ligament 

continuity with only ligament remnants at each end. 

We proceeded directly to reconstructive surgery 

and meniscus repair or meniscectomy in the same 

setting.  

The data obtained from the study was 

analyzed using descriptive statistical methods 

(frequency, 95% confidence interval – percent) and 

the sensitivity, specificity, accuracy, positive 

predictive value and negative predictive value were 

calculated. 

 

Results  
There were 44 patients in the present 

study, with an average age of 25.8 years (range 14 - 

40 years). The demographics data are shown in 

Table 1. 

 

 

Table 1 Demographic data 

Data  Distribution 

Age (years): mean (SD) 25.8(5.2) 

Gender (M/F) 32/12 

Arthroscopic debridement  3 

Meniscus repair or meniscectomy  14 

ACL reconstruction 8 

ACL reconstruction and meniscus repair/ meniscectomy 16 

PCL reconstruction 3 

 

The Lachman test is the most sensitive test to determine ACL tears, showing a sensitivity of 83% (95% 

confidence interval 0.64-0.99). The pivot shift test is the most specific test, showing a specificity of 85% (95% 

confidence interval 0.68-0.96). The McMurray test is the most sensitive test to determine meniscus tears, 

showing a sensitivity of 87% (95% confidence interval 0.76-0.96). The Apley test is a more specific test, 

showing a specificity of 86% (95% confidence interval 0.72-0.96), as shown in Table 2. 

 

 

Table 2 Clinical examination results taking into consideration arthroscopic results as the definitive diagnosis 

 Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

Positive predictive 

value (95% CI) 

Negative predictive 

value (95% CI) 

Accuracy 

(95% CI) 

Anterior drawer test 79 (58-94) 80 (61-95) 83 (65-95) 76 (54-93) 80 (60-95) 

Pivot shift 75 (52-92) 85 (68-96) 86 (71-96) 74 (51-90) 80 (61-95) 

Lachman 83 (64-95) 75 (53-92) 80 (62-95) 78 (56-93) 80 (59-94) 

McMurray 87 (76-96) 79 (56-93) 90 (78-97) 73 (49-91) 84 (66-96) 

Apley 83 (65-95) 86 (72-96) 93 (81-98) 71 (42-90) 84 (64-95) 

 

MRI of ACL showed a sensitivity of 96% (95% confidence interval 0.86-0.99). MRI of medial meniscus is a 

more sensitive test for determining meniscus tears, showing a sensitivity of 97% (95% confidence interval 0.88-

0.99), and MRI of lateral meniscus showing a sensitivity of 93% (95% confidence interval 0.84-0.99), as shown 

in Table 3. 
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Table 3 MRI results taking into consideration arthroscopic results as the definitive diagnosis 

 
Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

Positive 

predictive 

value (95% CI) 

Negative 

predictive 

value (95% CI) 

Accuracy 

(95% CI) 

Anterior cruciate ligament 96 (86-99) 95 (86-99) 96 (87-99) 95 (87-99) 95 (86-99) 

Medial meniscus 97 (88-99) 93 (82-99) 97 (89-99) 93 (83-99) 95 (85-99) 

Lateral meniscus 93 (84-99) 93 (81-99) 97 (86-99) 86 (78-96) 93 (82-98) 

 

 

 

Discussion 
We found that both physical examination 

and MRI were very sensitive and accurate in the 

diagnosis of ligamentous and meniscal injuries. 

These findings are resonant with those of Rayan et 

al, who conducted a correlational study on 131 

patients with suspected traumatic meniscal or ACL 

injuries
14

. They concluded that carefully performed 

clinical examinations can give equal diagnosis of 

meniscal and ACL injuries in comparison to MRI 

scans and recommended that MRI be used to rule 

out such injuries rather than to diagnose them. 

The anterior drawer test may be the least 

efficient tool in diagnosing ACL deficiency of the 3 

methods which are most often used by practitioners 

as it is of unproven diagnostic value in this setting. 

In this study, we provided evidence that the 

anterior drawer test has a moderate specificity of 

80% and sensitivity of 79%. Tores et al
15

 put 

forward 3 potential cause for false-negative anterior 

drawer tests in acute conditions, especially in 

isolated ACL tears. First, hemarthrosis and reactive 

synovitis may preclude knee flexion to 90°, 

hindering performance of the test. Second, 

protective muscle action of the hamstrings 

(secondary to joint pain) provides a vector force 

opposite to the anterior translation of the tibia. 

Third, the posterior horn of the medial meniscus 

becomes buttressed against the posterior most 

margin of the medial femoral condyle and may 

preclude anterior translation of the tibia. Our results 

indicate that the Lachman test is the most sensitive 

method in diagnosing ACL rupture. The position of 

the knee during the test (20-30° of flexion) is less 

painful than the position of the knee during the 

anterior drawer test; hence, it reduces possible 

muscle action to protect the knee during testing
16

. 

The pivot shift test evaluates the combined 

tibiofemoral internal rotation and anterior tibia 

translation that occurs when the ACL is injured or 

deficient
17

. The pivot shift test is a complex 

multiplanar maneuver that incorporates 2 main 

components: translation (anterior subluxation of the 

tibial plateau followed by its reduction) and 

rotation (the rotation of the tibia relative to the 

femur)
18

. The reason for the low sensitivity may be 

explained by the fact that a patient with a chronic 

ACL deficient knee is familiar with this unpleasant 

phenomenon and will show protective muscle 

action
19

. 

Arthroscopic findings were used as the 

reference standard
20

. The sensitivity, specificity, 

accuracy, positive predictive value and negative 

predictive value of MRI were calculated in the 

evaluation of meniscal tears. They found the 

sensitivity for medial meniscus and lateral 

meniscus tears to be 97% and 93%, respectively. 

The overall accuracy for medial meniscus and 

lateral meniscus tears were 92% and 88%, 

respectively. The majority of missed meniscus tears 

on MRI affect the peripheral posterior horns, 

similar to our study. They concluded that the 

sensitivity for diagnosing a meniscal tear was 

significantly higher when the tear involved more 

than one-third of the meniscus of the anterior horn. 

The sensitivity was significantly lower for tears 

located in the posterior horn and for vertically 

oriented tears. They concluded that lateral 

meniscus tears are more likely to be missed if the 

tear involves only one third of the meniscus or is in 

the posterior horn. The posterior root of the lateral 

meniscus can be difficult to assess on MRI for 

multiple reasons including pulsation artefacts from 

the popliteal artery, volume averaging, and the 

magic angle effect, because of the slope of the 

meniscus on the tibial eminence, and the complex 

anatomy related to the origin of the 

meniscofemoral ligament
8
. The accuracy of 

diagnosis on injured menisci, or cruciate ligaments 

will depend on the quality of imaging equipment 

and on the skills and expertise of the radiologist 

and arthroscopist
21

. The decision for therapeutic 

arthroscopy would then depend on both clinical 

examination and MRI findings. The false positive 

rate for meniscal injuries in our study was 6.6%. In 

comparison, Chambers et al. reported a false 

positive rate of 10.5% while Sharifah et al. reported 

6.2%
20,22

. Many patients presenting with an ACL 

tear may not have symptoms of instability and may 

be keen for conservative management, opting out 

of reconstructive surgery. In such patients, a false 

positive MRI finding of a torn meniscus may 

increase the risk of unnecessary surgery. 

The strengths of our study include the 

standardized imaging protocol for all our knees. As 

all patients were from a single surgeon, the 
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confounding effects from varying expertise of 

arthroscopy are also reduced. But this study had a 

few limitations. It was a retrospective study and 

contained incomplete data on some patients. The 

size of the study was relatively small, and thus 

some findings lack statistical power. 

The clinical examination is one of the 

most important and accurate diagnostic modalities 

for evaluation of knee surgery. All patients with 

knee injury should be subjected routinely to a 

thorough clinical examination to make a 

provisional diagnosis. It is noninvasive, easy, and 

available. The MRI is an accurate diagnostic 

modality. It can be used whenever there is an 

uncertain indication for arthroscopy.  
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ความถูกต้องของการตรวจร่างกายและการตรวจภาพถ่ายคลื่นแม่เหล็กไฟฟ้าในการผ่าตัดส่องกล้องข้อเข่า 
 
สมบูรณ์  วุฒิพริิยะอังกรู, พบ 
 
วัตถุประสงค์: การวินิจฉัยอาการบาดเจ็บของข้อเข่าประกอบด้วยการตรวจร่างกายและการตรวจภาพถ่ายด้วยคล่ืน
แม่เหลก็ไฟฟ้า ซ่ึงความถกูต้องของการตรวจยงัแตกต่างกัน วัตถปุระสงค์ของการศึกษานีเ้พ่ือตรวจหาความถูกต้องของการ
ตรวจร่างกาย และการตรวจภาพถ่ายด้วยคล่ืนแม่เหลก็ไฟฟ้าในการผ่าตัดส่องกล้องข้อเข่า  
วธีิการ: การศึกษาวิจัยแบบย้อนหลงั โดยวดัความไว, ความจ าเพาะ, ค่าท านายผลบวก, ค่าท านายผลลบและความถกูต้อง   
ผลการศึกษา: จากผู้ป่วยจ านวน 44 ราย พบว่าการตรวจ Lachman มคีวามไวสูงสุดในการตรวจการบาดเจ็บของเอน็ไขว้หน้า 
โดยมคีวามไวร้อยละ 83 (95% ความเช่ือมัน่ 0.64-0.99) การตรวจ pivot shift มคีวามจ าเพาะสูงสุด โดยมคีวามจ าเพาะร้อยละ 
85 (95% ความเช่ือมัน่ 0.68-0.96)  การตรวจ McMurray มคีวามไวสูงกว่าในการตรวจการบาดเจ็บของหมอนรองข้อเข่า โดย
มีความไวร้อยละ 87 (95% ความเช่ือมั่น 0.76-0.96) การตรวจ Apley มีความจ าเพาะสูงกว่า โดยมีความจ าเพาะร้อยละ 86 
(95% ความเช่ือมั่น 0.72-0.96)  การตรวจภาพถ่ายด้วยคล่ืนแม่เหลก็ไฟฟ้า เอ็นไขว้หน้ามีความไวร้อยละ 96 (95% ความ
เช่ือมัน่ 0.86-0.99) หมอนรองกระดูกด้านในมคีวามไวสูงกว่าด้านนอก โดยความไวของ การตรวจหมอนรองข้อเข่าด้านใน
ร้อยละ 97 (95% ความเช่ือมั่น 0.88-0.99) ส่วนความไวของ การตรวจหมอนรองข้อเข่าด้านนอกร้อยละ 93 (95% ความ
เช่ือมัน่ 0.84-0.99)   
สรุปผลการศึกษา: การตรวจร่างกายมีความส าคัญและถูกต้องในการวินิจฉัยการบาดเจ็บของข้อเข่า ถึงแม้ว่าการตรวจ
ภาพถ่ายด้วยคล่ืนแม่เหลก็ไฟฟ้ามคีวามถกูต้องมากกว่า  แต่ควรส่งตรวจกต่็อเม่ือไม่แน่ใจว่าจะผ่าตัดผู้ป่วยหรือไม่ 
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A prospective and comparative study between pre and post intra-articular knee 
injection to evaluate the efficacy of sodium hyaluronate (Hyruan®III) in the 

treatment of knee osteoarthritis 
Nara Jaruwangsanti, MD, Prakit Tienboon, MD 

Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University,  
Pathumwan, Bangkok, Thailand 

 
 

Background: Many reports of sodium hyaluronate intra-articular injections into the knee joint show evidence of 

improvements of pain and function in osteoarthritis knees. Most of the injection techniques were a single dose 

once a week for 3 or 5 weeks
 
according to each manufactures’ recomendation. Some manufactures prepared 

this for one single dose, one injection. 
Purpose: To elucidate a technique of three-in-one single doses of the intra-articular injection of sodium 

hyaluronate for osteoarthritis of the knee with regards to its safety and clinical outcomes between pre and post 

injection.  
Methods: We combined three intra-articular injections of the high molecular weight sodium hyaluronate into a 

single dose to be administered as one single intra-articular injection to treat 100 osteoarthritis knees who failed 

the medical conservative treatment and physical therapy. The Visual Analogue Scale (VAS), Western Ontario 

and McMaster Universities Osteoarthritis (WOMAC) score, Knee Society score, and knee function score were 

the measurement methods. The mean difference between pre and post intra-articular injections in each efficacy 

score was compared and the safety of the injection was the main principle of evaluation. 

Results: Ten knees were excluded due to not fulfilling the criteria. Only 90 knees were included. Using the 

Ahlback knee grading system, 60 knees were of grade I, 15 knees were of grade II, and 15 knees were of grade 

III.  The average 100 mm VAS scale before injection was 44.26 and was reduced to its lowest point 7.41 at the 

8
th

 month follow up(P = 0.008), and increased to 36.85 at the 8
th

 month after treatment. WOMAC scores
 
were 

reduced to their lowest point 7.51at 8
th

 month follow up (P = 0.011), and increased after 8 months after 

treatment to 36.75, therefore the VAS scale and WOMAC score decreased significantly. The average Knee 

Society score was 64.23 before injection and was raised to an average of 78.82 by the first month after injection 

(P = 0.002). At the 8
th

 month after injection, the value was raised up to 90.20 (P=0.001). The average knee 

function score
 
was 60.61 before injection. But after the first month post-injection, the average score was raised 

to 77.22, (P = 0.018). At the 8
th

 month after injection, the value was 86.28(P = 0.001), therefore the knee score 

and functional score increased significantly.  

Conclusion: The combined three to one single dose (high molecular weight) sodium hyaluronate (Hyruan®III) 

injection yielded high potency of clinical results comparing between pre and post injection in all indicators in 

this study. 

 

Keywords: Sodium hyaluronic acid, knee osteoarthritis, intra-articular single injection. 
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Introduction 
 The treatment option for knee 

osteoarthritis (OA) is dependent on age, sex, 

obesity, joint effusion, joint inflammation, knee 

deformities, and severity of the joint cartilage 

involved. The treatment principles follow the 

American College of Rheumatology (ACR)
(1)

 and 

the European League Against Rheumatism 

(EULAR)
(2)

 as standard options in general practice. 

Surgical treatment is the last option after failure of 

all conservative treatment regiments. Any surgical 

intervention for knee osteoarthritis must be based 

on the knee deformities, pathology, and the proper 

or corrected indication. In the early stage or gray 

zone of knee pathology, many conservative 

treatment regiments should be applied to the 

patients
(1,2)

; this depends on each patients’ status or 

condition. Because osteoarthritis of the knee 

requires a long-term conservative treatment 

program, selection of the treatment modalities 

should be appropriate for each patient. Some 

conservative treatments such as topical gel or spray 

http://www.rcost.or.th/journal
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treatments (i.e. methylsalicylate, capsaicin etc.), 

physical therapy, proper exercise, or intra-articular 

knee injections with steroids
(3,4,5)

 or with high 

molecular weight sodium hyaluronate
(6,7,8,9)

 may be 

another choice of treatment. Balazs
(10)

 first 

proposed the idea of viscosupplementation in 1993. 

The FDA has approved sodium hyaluronate 

injections as a viscosupplementation only for knee 

osteoarthritis. Its clinical outcomes have been 

reported to be far better than placebos,
(6,7,8,9,10,11,12)

 

but when compared to many oral non-steroidal 

anti-inflammatory drugs, the results were not as 

effective as steroid injections
(13,14,15,16)

. 

Proteoglycans and link proteins facilitate binding 

of aggrecan to hyaluronic acid
(15)

. In osteoarthritis 

of the knee, there is decreased concentration and 

function
(17)

. Because the normal substance in 

healthy knees has been found to have very high 

viscoelasticity properties, for the treatment of knee 

osteoarthritis sodium hyaluronate injections will 

help increase the efficiency of knee lubrication, 

increase knee viscosity, decrease friction, shock 

absorption, sharing and reduce articular loading, 

reduce inflammation, and enhance the cartilage cell 

nourishment and cartilage cell apoptosis
(18,19,20)

. 

There are two methods of sodium hyaluronate 

preparation, cockscomb extraction (animal source) 

and synthetic chemical preparation (non-animal 

source). The non-animal source has minimal risk of 

contamination with animal allergens or 

pathogens
(21)

. Non- or less inflammatory reactions 

were reported in non-animal sourced sodium 

hyaluronate injections. But in the animal extracted 

sodium hyaluronate, painful and severe acute 

inflammatory reactions have been known to 

occur
(22,23)

. The concentrations and molecular 

weight of sodium hyaluronate preparation were 

also an issue with much discussion in the previous 

articles. Key questions included: which 

concentration provides the highest efficiency to 

improve knee pain and function? Or which 

molecular weight gives more effective clinical 

results? In general practice, a single dose of sodium 

hyaluronate injection is administered once a week 

for up to three to five weeks consecutively, 

depending on each regiment. However, some 

manufacturers combined all three or five injections 

into only single injection
(24,25)

. In this research, the 

selected sodium hyaluronate was a high molecular 

weight type, and the technique of injection was also 

one single injection. Even though the preparation 

of the sodium hyaluronate was in 3 syringes, which 

were recommended to be injected once a week for 

up to 3 weeks, we used three doses of 2 ml each 

and retained the syringe so it was injected into the 

knee joint in only one needle injection. The clinical 

results between pre and post injection were 

evaluated following the VAS (Visual Analogue 

Scale)
(26)

, WOMAC score
(27,28,29,30,31)

 (Western 

Ontario and McMaster Universities Osteoarthritis 

Index), knee society score,
(32)

 and knee function 

score
(32)

. In addition, we verified immediate 

adverse drug effects on the knee with clinical 

examination and erythrocyte sedimentation rate at 

the first week follow up in every case.  

 

Materials and methods 
 All the patients in this study had to meet 

definite inclusion and exclusion criteria. 

The inclusion criteria  
1. OA diagnosis following the American 

Rheumatism Association diagnostic criteria, 

1986 

2. Primary treatment following the American 

College of Rheumatology (ACR) and 

European League Against Rheumatism 

(EULAR)  

3. Every patient is informed of the research 

project, research program, and accepts our 

method of study to the end of the program for 

1 year.  

4. The minimum age of the patients is 45 years 

old 

5. 100 VAS scale and WOMAC scores before 

the sodium hyaluronate injection start at 30 or 

more 

6. The entire treated knee is x-rayed in antero-

posterior, lateral, and sky line view. Ahlback 

grading
(33)

 is used to evaluate the severity of 

the knee pathology and must be in between 

grade 1-3  

The exclusion criteria  

1. Patients did not agree to the project before or 

during treatment program. 

2. Patients could not follow the project until end 

of program 

3. There were underling diseases such as 

rheumatoid arthritis, gouty arthritis and septic 

arthritis. 

4. Patients had acute knee arthritis with joint 

effusion or severe inflammation 

 

 The study was conducted at the Faculty of 

Medicine, King Chulalongkorn University and 

Memorial Hospital, Bangkok, Thailand from 

February 2009 to October 2011 under the 

Chulalongkorn University ethic committee COA. 

No. 011/2010, IRB No. 419/52. The number of 

specimens was 100 osteoarthritis knees. During the 

research data collection, 10 knees were excluded 

because they did not fulfill our criteria, so there 

were 90 osteoarthritis knees in this study. All 

patients received the conservative treatment 

following the ACR and EULAR. The high 

molecular weight sodium hyaluronate 

(Hyruan®III) was injected in cases of conservative 

treatment failure. The three syringe single dose 

injection was administered by injecting each 2 ml. 

syringe of sodium hyaluronate subsequently until 3 

syringe were finished. All patients were allowed to 
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walk normally and also advised to continue normal 

daily activities. The knee exercise program was 

advocated to improve the ligaments, muscles, and 

tendon strengths without giving any medication. 

The quadricep muscles were the main principle 

muscles in the strength training. One week after the 

injection, all patients returned to the clinic for a 

blood examination for erythrocyte sedimentation 

rate and knee examination to check knee 

inflammation and clinical results. Clinical knee 

pain and its function between pre and post injection 

were evaluated every month following the 100 mm 

VAS scale, WOMAC score, Knee society score, 

and functional score protocol till the 12
th

 month 

follow up. The general information of the patients 

is shown in Table 1. 

 

Table 1 Baseline characteristics of all patients 

 Female  Male 

Gender 

average age (yrs) 

Average weight Kg. 

Ahlback Grade1 

Ahlback Grade2 

Ahlback Grade3 

Ahlback Grade4 

73 

65.63 

62.16 

44 

15 

14 

- 

17 

64.12 

72.25 

16 

- 

1 

- 

Average age (yrs)                                                                   65.34 

Average weight (kg)                                                              63.19 

Average BMI (kg/m
2
)                                                            25.31 

 

Results  
              

The erythrocyte sedimentation rate was 

normal in almost all of the patients. Slight ESR 

elevation was found in a few patients. A high ESR 

of over 50 was found in only one patient and it 

remained high along the course of treatment, but 

the clinical knee inflammation was not significant. 

This patient had a history of high ESR before the 

injection and she was aware of her status. For 

clinical knee inflammation, some patients had knee 

inflammation higher than the first visit or before 

the injection. 

 

 

 

VAS scale, WOMAC score, knee society 

score, and function score were indicators to 

evaluate the clinical outcomes compared between 

pre and post 6 ml. sodium hyaluronate 

(Hyruan
®
III) injections. Statistical analysis was 

done using the one sample t-test, P-value and 

paired t-test between pre and post injection. 

The 100 mm VAS scale analysis before 

the injection showed that the VAS score was in 

between 30-60 and 44.26 in average. After the 

injections, the average score gradually decreased to 

the lowest point of 7.41 at the 8
th

 month. After that 

it increased slightly, but remained less than 10 at 

the 12
th

 month. These figures are shown in Fig.1 

and Table 2. 

 

 

 

                                        
Fig. 1 The trend of Visual Analogue Scale compared  

between pre and post injection for every month up to 12
th

 month 
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Table 2 Comparative statistical analyses of 100 mm VAS Scale between pre and post injection  

100 mm VAS Scale N=90 P-value
 a 

Average scale before injection 44.26   

Average scale after 8th months (Scale < 10, ( 95% confidence) 7.41 0.008 

Improvement of VAS Scale after 8
th

 month 36.85   

Paired t-test
 b
 (pre and post injection) 0.001  

 

a
 One-Sample t-test 

b
 Paired t-test 

 

 Statistical analysis using the t-test at the 

8
th

 month of 90 subjects found the P-value
 
=0.008, 

less than the standard value at 0.05, Paired t-test
 

(pre and post injection at 8th month) = 0.001. 

The WOMAC Scores were analyzed and 

the results are shown in Fig. 2 and Table 3. The 

outcome was generally the same as the VAS scale. 

 

 

 

                                       
Fig. 2 The trend of WOMAC score compared  

between pre and post evaluated for every month up to 12
th

 month 

 

             The trend of WOMAC scores decreased from the first month and was lowest at the 8
th

 month, similar to 

the 100 mm VAS Scale.    

 

 

Table 3 Statistical analysis of WOMAC scores between pre and post injection  

WOMAC score N=90 P-value
a
 

Pre-injection WOMAC score 44.26 - 

Post injection WOMAC score < 10, ( 95% confidence)  7.51 0.011 

WOMAC score improvement  36.75 -  

Paired t-test
b
 (pre and post injection) 0.001 - 

  

  a
 One-Sample t-test 

  b
 Paired t-test 
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 Statistical analysis by t-test at the 8
th

 

month for 90 subjects found the P-value
 
=0.011, 

less than the standard value at 0.05, and found 

Paired t-test (pre and post injection at 8th month) 

=0.001.  

 The average Knee Society score before 

injection was 64.23. The trend for the 12 months 

after the injections is shown in Fig. 3 and Table 4. 

 

 

 

                               
Fig. 3 The trend of Knee Society Scores compared  

between pre and post evaluated for every month up to 12
th

 month 

           The average Knee Society score started at > 75, (P < 0.05) for the first month and increased to > 90, P= 

0.353 at the 8
th

 month. 
  
Table 4 The Knee Society scores before and 12 months after injection  

 

Knee society score value by average N=90 P-value
 
 

Before injection 64.23   

1
st
 month after injection (Knee score > 75, ( 95% confidence) 78.82 0.002 

8
th

 month after injection (Knee score > 90, ( 95% confidence) 90.20 0.353 

Knee society score value increase at 8
th

 month 25.97   

Paired t-test
 b
 (pre and post injection at 8th month) 0.001  

 

 a
 One-Sample t-test 

  b
 Paired t-test 

 

 Table 4 reveals that the average Knee 

Society score before injection was 64.23. After 

injection at one month it was 78.82, P=0.002 and 

after 8 months it was 90.20, P=0.353. 

 The statistical analysis found the average 

Knee Society score was higher than 75 at the first 

month and more than 90 at the 8th month. One-

Sample t-test at the first month revealed P-value = 

0.002. The standard analysis found values of knee 

scores were higher than 90 at the 8th month. One-

Sample t-test at the 8th month revealed P-value = 

0.353. Paired t-test (pre and post injection at the 8th 

month) =0.001. 

The data of the average functional score 

before and after injection are shown in Fig. 4 and 

Table 5.
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Fig. 4 Trend of the function score before and 12 months after injection   

 

                The average functional score increased 

from the first month and was highest at the 8th 

month. After that the trend decreased slightly, but 

was still over 85 on average. All the functional 

score values are shown in Table 5.  

 
Table 5 The average functional scores before and 12 months after injection  

 

Average Functional score N=90 P-value
 a
 

Before injection 60.61   

1
th

 month after injection (Functional score > 75, ( 95% confidence) 77.22 0.018 

8
th

 month after injection (Functional score > 85, ( 95% confidence) 86.28 0.146 

Functional score increase at 8
th

 month 25.67   

Paired t-test
 b
 (pre and post injection at 8

th
 month) 0.001  

 

 a
 One-Sample t-test 

 b
 Paired t-test 

 

 The average functional score before 

injection was 60.61. At the first and 8
th

 months 

post-injection, the average functional score 

increased to 77.22 and 86.28, respectively. 

 

Discussion    
 In this research study, the researchers 

(clinician), data collector (research assistant) and 

statistics analyst individually performed their own 

work. The clinician treated all of the patients and 

assisted with progress notes recorded on every 

follow up visiting date as usual , but not every 

month. The research assistant collected all the raw 

data from patients every month and called them if 

those patients missed a period of follow up time. 

The da ta col lec ted were 100  mm VAS scale, 

WOMAC score, Knee society score, and functional 

score protocol. The statistic analyst was the only 

person who analysed the entire raw dataset. To 

evaluate drug safety after injection, all patients 

were scheduled to return to the clinic after the first 

week to look for clinical knee inflammation and 

ESR. Close observation of patient who had 

e leva ted ESR or clinical knee inflammation was 

followed by repeated ESR tests at every follow up 

week until rates were considered normal. Even 

though 10 out of the 90 knees had elevated ESR, no 

one had a serious untoward reaction in this 

research. The reason for our very close observation 

after the injection was because we injected a high 

volume (6 ml.) at once in to the knee joint. It did 

not follow the company recomendation (injecting 

each 2 ml. refilled syringe every week for 3 

weeks). We can conclude that this technique was 

safe and was highly effective. There have been 

some single injection regiments in the market. But 

in general practice, the recommened dosage of 

many sodium hyaluronate intra-articular knee 

injections is once a week for up to 3 or 5 weeks 

depending on each manufacturers’ recomendation. 

We thought that the high volume injection concept 

would gain many more benefits than the standard 

injection regiments.This concept was, first of all, 

that the high volume and high concentration of the 

sodium hyaluronic acid would immediately reduce 

pain, improve knee function, and increase the 

viscoelasticity of the joint more than a single dose 

injection. Moreover, the high volume may yield 

more lubrication, reduce joint friction, share and 

reduce load transmission on the articular cartilage, 

and the last very important issue, it may reduce 
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load carrying at the pathology site. This action 

(high/proper volume and high concentration), in 

our opinion, is a very important point of the 

success of this paper. It improved knee function 

and reduced knee pain earlier, a day or a week after 

the injection in almost all osteoarthritis knees.  

 Secondly,  having only one  inject ion 

reduced risk of infection, reduced treatment costs 

and reduced patient anxiety. The aseptic technique 

of injection was prepared only once. So it also 

saved the hospital fees, the transportation payment, 

time to the hospital and so on.  

 Thirdly, apart from the function 

mentioned above, it nourished the articular 

cartilage, enhanced cartilage matrix synthesis, 

protected cartilage cells from apoptosis, and it was 

believed to reduce the inflammatory reaction of the 

joint. Unfortunately for this study, the period of 

research was quite short being only 12 months. 

Although there were some clinical results of  

patients who requested for second and third dose 

injection without any knee reaction, we did not 

have the record of such patients.  It was quite 

interesting because some papers report the 

secondary reaction of knee inflammation and 

fibrosis
34,35,36,37

. In this paper, we only studied 

clinical outcomes for 12 months and did not have 

any information on the long term effects (5 years or 

more) ,  such as  how does the articular cartilage 

change in the long term, and is the medial joint 

space narrower or widened by year? 

 Nevertheless, the 12 months result was 

satisfactory. This clinical outcome was beyond our 

expectations and the long-term action of the drug in 

this regiment was at least the same as the standard 

injection regiment. However, from our experience 

from th is  r esearch po int  o f  view,  treatment 

recommendations to  use  this  regiment requires 

definite knee selection in Ahlback grade I or II. In 

cases of the knee pain in Ahlback grade I or II with 

medial collateral ligament tendinitis, this ligament 

should be treated first .  When the tendinitis 

subsided and patients still had intra-articular knee 

pain, the regiment of sodium hyaluronate injection 

was applied. In cases of Ahlback grade IV, in our 

opinion, it is not a good candidate or should be a 

contraindication for sodium hualuronate injections. 

But in some cases or some conditions of the 

patients, such as heart disease or other operative 

contraindications, the Ahlback grade III (also grade 

IV) knee might be suitable for injection to relieve 

or reduce pain for a short time. The regiments of 3 

doses combined into 1 injection need to strictly 

follow the inclusion and exclusion criteria, a large 

volume of joint effusion was not suitable for 

injection, for example. But in cases of dry joint 

fluid, this regiment worked very well.  

 This research was intended to compare the 

outcome or results between pre and post intra 

articular knee injections of sodium hyaluronate. 

Most of the reports in the past were a comparative 

study to placebo or other drugs, such as steroids, 

NSAIDS, or sodium hyaluronate from other 

companies. By the comparative technique in this 

research, we could observe its real clinical results 

in the same patients and also exactly know the 

clinical results of the drug’s action. This was 

because we all knew and accepted the efficiency of 

this drug action far better than placebos and its 

better long term results than steroids. If we look at 

the 100mm VAS scale and WOMAC score graph, 

they significantly declined from the starting point 

at the first week to the peak period at the 8
th

 month 

and remained a little high, but still less than 10 

points until the 12 month follow up. The Knee 

Society score and functional score gave the same 

results. Increases of both scores were seen at the 

first week after injection and rising up until the 12
th

 

month follow up. In this study we wanted to test 

the effectiveness of high volume (6 ml.) single 

doses o f  the  high molecular  weight  sodium 

hyaluronate (Hyruan
®
III

 
) in each patient. It 

reflected the efficiency of the drug to control pain 

and improve the function of the individual 

osteoarthritis knee, as we got a very good result 

from all measurement scales or scores and form 

statistical analysis. In this project study, we 

planned for 100 osteoarthritis knees, but 10 of the 

patients were excluded due to not fullfilling our 

criteria. 

 In conclusion, the technique of high 

volume sodium hyaluronate (Hyruan
®
III

 
) intra-

articular knee injections gave much earlier and long 

term clinical benefits to the osteoarthritis knees 

when compared between pre and post injection. 

The better results after injection could be detected 

within a week or a few weeks later. All the analysis 

indicators and the related statistical analysis 

revealed highly positive results. The single intra-

articular knee injection with high volume (6ml.) 

sodium hyaluronate (Hyruan
®
III

 
) is recommended 

in this article, but it must be injected to the 

osteoarthritis knee under the same criteria.  
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การศึกษาเปรียบเทยีบประสิทธิภาพของการฉีดสาร Sodium Hyaluronate (Hyruan®III) เข้าข้อในผู้ป่วยโรค
ข้อเข่าเส่ือมก่อนและหลังการรักษา 
 
นรา จารุวงัสันต,ิ พบ, ประกติ  เทยีนบุญ, พบ  
 
วตัถุประสงค์ : เพ่ืออธิบายเทคนิคการฉีดสารโซเดียมไฮยารูโลเนต (Hyruan®III) เข้าข้อเข่าคร้ังเดียวสามเขม็ ในผู้ ป่วยโรค
ข้อเข่าเส่ือมและศึกษาประสิทธิภาพและความปลอดภัยของยาโดยเปรียบเทียบระหว่างก่อนและหลงัการฉีด  
วัสดุและวิธีการ: ศึกษาข้อมูลแบบไปข้างหน้าจากผลการรักษาผู้ ป่วยอาสาสมัครของผู้ ป่วยนอก โรงพยาบาลจุฬาลงกรณ์ 
สภากาชาดไทยระหว่างเดือนกุมภาพันธ์ พ.ศ.2552 ถึงเดือนกุมภาพันธ์ พ.ศ.2554 เพ่ือเปรียบเทียบผลการรักษาโรคข้อเข่า
เส่ือมด้วยการฉีดคร้ังเดียว 3 เขม็เข้าข้อเข่า กับงานวิจัยอ่ืนๆท่ีเคยฉีดสัปดาห์ละ 1 เขม็ และยังไม่มีงานวิจัยใดท่ีรักษาด้วยการ
ฉีดคร้ังเดียว 3 เขม็ จ านวนผู้ รับการรักษา 100 ราย โดยประเมินผลลัพธ์หลัก (Primary efficacy variable): ความรุนแรงของ
การปวดข้อเข่าโดยใช้ 100 mm Visual Analogue Scale (VAS) , Functional Impairment :ประเมินอาการและผลการรักษาโดย
ใช้ Western Ontario and McMaster Universities Osteoarthritis (WOMAC) score รวมท้ัง Knee score และ Functional 
score  ส าหรับผลลัพธ์รอง (Secondary efficacy variable): ศึกษาการบวม ความตึงเน่ืองจากแรงดัน การงอของข้อ ( joint 
flexion) รวมถึงการประเมินความปลอดภัยของการฉีดซ่ึงเป็นหลกัการส าคัญของการประเมินผลร่วมด้วย 
ผลการศึกษา : จากการศึกษาพบว่ามีผู้ ป่วยอาสาสมัคร 10 รายท่ีต้องออกจากการศึกษา ดังน้ันงานวิจัยนีจึ้งมีผู้ ป่วย
อาสาสมัครจ านวน 90 รายท่ีน ามาวิเคราะห์ผล พบว่าค่า VAS ลดลงจาก baseline อย่างมีนัยส าคัญทางสถิติ  ระยะเวลา 8 
เดือน  ค่า WOMAC score  ลดลงจาก baseline อย่างมีนัยส าคัญทางสถิติ  ระยะเวลา 8 เดือนเช่นกัน ส าหรับค่า Knee score 
หลังการฉีด 1 เดือน ( knee score >75) และหลังการฉีด 8 เดือน (knee score >90) มีค่าเพ่ิมขึน้อย่างมีนัยส าคัญทางสถิติ
ตามล าดับ  และค่า Functional score  หลังการฉีด 1 เดือน ( Functional  score >75) และหลังการฉีด 8 เดือน (Functional  
score >85) มค่ีาเพ่ิมขึน้อย่างมนัียส าคัญทางสถิติตามล าดับเช่นกัน    
สรุป : การฉีดสารโซเดียมไฮยารูโลเนต (Hyruan®III) พร้อมกันคร้ังเดียว 3 เขม็ เข้าข้อเข่าให้ผลการรักษาท่ีดีเทียบเท่ากับการ
ฉีดสัปดาห์ละ 1 เข็มจ านวน  3 สัปดาห์ หรือ สัปดาห์ละเข็ม จ านวน 5 สัปดาห์ และด้วยเทคนิคพิเศษท่ีฉีดน้ันให้
ประสิทธิภาพดีเทียบเท่ากับการฉีดแบบสัปดาห์ละเขม็ และให้ประสิทธิภาพในการรักษาถึงร้อยละ 95  
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Summary 

 

 The Thai Consensus Conference On Surgical Management of Knee Osteoarthritis  

2016 has been organized by The Thai Hip and Knee Foundation (THKF) and Thai Hip and 

Knee Association (THKA) under the support of the Royal College of Orthopaedic Surgeons 

of Thailand (RCOST) using the Modified Delphi Method which is an well accepted scientific 

method for inconclusive evidence-based sciences. The process of consensus has been divided 

into 7 groups and 7 responsible teams of facilitators according to specific topics. According 

to the highest incidence of surgery, we emphasized on total knee arthroplasty more than other 

surgical procedures.  

 This conference was held on Friday 24 and Saturday 25, 2016 at the Mida 

Dhavaravati Grande Hotel Nakhon Pathom with a very successful outcome. Furthermore, the 

proceedings of this consensus conference is believed to provide a better practical 

recommendation for orthopedic surgeons on patients with knee osteoarthritis than those 

previously proposed by a small group of assigned committee. 

 Last but not least, we would like to thank the national health security office for the 

funding support without the conflict of interest. 

 

 

Aree Tanavalee, MD 

Siwadol Wongsak, MD 

Chairmen of the Conference 
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Workgroup 1 Hospital / Diagnosis / Indications / Contraindications 
 
Leader  
Siwadol Wongsak, MD 
Delegates 
Chavarat Jarungvittayakon, MD, Paphon Sa-ngasoongsong, MD, Viroj Kawinwonggowit, MD,                 
Sukit Sangniphankul, MD, Supod Jirarachwaro, MD, Nattaphan Sriwicheon, MD,  
Wasu Techaphithun, MD, Watcharin Panichchareon, MD, Thana Bumrungchaokasem, MD,  
Attapon Wandee, MD, Saran Tantitawisut, MD, Suphachet  Chiranavanit, MD 

 
 

Session 1: Hospital  
 

Question 1: What are the basic requirements of 

hospitals in providing surgical treatment of knee 

osteoarthritis (OA)? 

Consensus: The hospital requirements for the 

surgical treatment of knee OA include outpatient 

clinic, inpatient department, operative room, and 

key medical personnel, including orthopedic 

surgeon and internist.  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Regarding the hospital requirement 

for the surgical treatment of knee OA, the outpatient 

clinic and inpatient department must be available for 

preoperative care, perioperative management, and 

postoperative follow-up. Standard operative room is 

required for the safety of these specific surgical 

procedures (the detail of operative room 

standardization will be discussed in question 2). 

 The surgical and medical specialists, 

including orthopedic surgeon(s) and internist(s), are 

required for the appropriate preoperative evaluation, 

comprehensively perioperative medical treatment 

and surgical procedure, and postoperative care and 

rehabilitation.  

 

Question 2: What is the minimal requirement of 

the operative room for surgical treatment of knee 

OA? 

Consensus: The operative room for the surgical 

treatment of knee OA must be at least the clean 

room according to national or international 

standard. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Quality of operative room must be 

one of the primary concerns of the surgical 

treatment of knee OA due to the guarantee of the 

patients’ safety and for prevention of surgical site 

infection
(1-3)

. 

Question 3: Should the orthopedic surgeon be 

responsible as the key role in preoperative, 

intraoperative, and postoperative management of 

the patients undergoing the surgical treatment of 

knee OA? 

Consensus: Orthopedic surgeon(s) must play a key 

role in preoperative evaluation, intraoperative 

management, postoperative management and 

follow-up care of the surgical treatment of knee 

OA. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Due to the complexity of the surgical 

treatment of knee OA and the specific related 

postoperative complication, orthopedic surgeon(s) 

should take part in the preoperative evaluation, 

intraoperative management and postoperative 

follow-up care to maximize the postoperative 

outcome.   

 
Question 4: Is the anesthesiologist required for 

anesthetic procedures in the surgical treatment of 

knee OA? 

Consensus: The anesthesiologist should be in 

charge for the anesthetic procedures in the surgical 

treatment of knee OA. 

Delegate vote: Agree 83%, Disagree 17%, Abstain 

0% (Strong Consensus) 

Justification: Most of the patients undergoing the 

surgical treatment of knee OA are the elderly who 

have multiple comorbid diseases. Therefore, the 

anesthesiologist is required for performing or 

supervising the anesthetic procedure and 

intraoperative monitoring to ensure patient’s safety 

during the operation. 

 

Question 5: What are the roles of the internist in 

the surgical treatment of knee OA? 

Consensus: The internist should take part in the 

preoperative evaluation and assist in the 
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perioperative management, especially for the high-

risk patients.  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Most of the patients undergoing the 

surgical treatment of knee OA are the elderly who 

have multiple comorbid diseases. Therefore, the 

internist is required for preoperative evaluation and, 

sometimes, required for postoperative care in the 

patients with complicated medical condition(s). 

 

Question 6: Is the physical therapist required for 

the surgical treatment of knee OA? 

Consensus: The physical therapist should be a part 

of patient care team in the surgical treatment of 

knee OA. 

Delegate vote: Agree 75%, Disagree 25%, Abstain 

0% (Strong Consensus) 

Justification: The specific physiotherapy may be 

required in some patients undergoing surgical 

treatment of knee OA, such as the patients with high 

risk of fall, poor muscle control, or neuromuscular 

problem.  

 

Session 2: Indications and contraindications of 

TKA 

 

Question 7:  When should a total knee arthroplasty 

(TKA) be performed in the patient with knee OA? 

Consensus: TKA is indicated in patients with both 

following conditions: 

1. Painful knee OA with degenerative articular 

surface involvement at least two of three 

compartments  

2. Failure of adequate conservative treatment 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Osteoarthritis of the knee, one of the 

most common causes of disability, continues to 

increase in prevalence in the older adult
(4,5)

. In 

evidence-based clinical review, nowadays, TKA is a 

commonly performed surgical procedure which is 

effective for improving quality of life in terms of 

reducing pain, returning to activities of daily living 

and restoring mechanical limb alignment
(6,7)

. 

 End-stage degenerative knee joint disease, 

as evidenced by radiographs, and persistent pain 

after all conservative treatment measures have been 

exhausted, are the main indications for TKA
(6,8,9)

. 

The patient must have substantial knee pain limiting 

his or her activities of daily living, especially 

persistent pain occurring at night or with weight-

bearing activities. These symptoms must be 

refractory to conservative treatments, which the 

patient had continued pain despite an attempt of an 

adequate course of nonoperative treatment
(10)

. 

 

Question 8: What is the appropriate radiographic 

classification of knee OA severity that should be 

considered for TKA? 

Consensus: We recommended to use the Kellgren-

Lawrence (KL) system for radiographic 

classification of knee OA severity, and TKA must 

be performed in the patients who have at least KL 

grade 3.  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: According question 1, end-stage 

degenerative knee joint disease, as evidenced by 

radiographs is the key indication for TKA
(6,8,9)

. 

Radiographic OA of the knee joint is believed to be 

the most common manifestation of pathology in this 

joint. The Kellgren and Lawrence (KL) 

classification
(11,12)

 is commonly used to describe the 

severity of disease by using the standing knee AP 

radiograph and classifying the severity based on the 

presence and severity of tibiofemoral osteophytes 

and joint space narrowing. The radiographic key 

features (grade 1-4)
(11)

 are showed as below: 

Grade 1: minute osteophyte of doubtful 

significance 

Grade 2: definite osteophyte, and unimpaired    

joint space 

Grade 3: definite osteophyte and moderate 

diminution of joint space 

Grade 4: joint space greatly impaired with 

sclerotic of subchondral bone 

 

Question 9: What should be the decent patient’s 

age for performing TKA? 

Consensus: We recommend performing TKA in 

the patients with primary knee OA and age 55 

years or over. However, in case of secondary knee 

OA, TKA could be performed in the age less than 

55 years. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: TKA is a common treatment options 

for patients with moderate to severe knee 

osteoarthritis for reducing pain, returning to 

activities of daily living and restore mechanical 

alignment
(4,5)

. End-stage primary knee OA was 

commonly found in old patients who are indicated 

for TKA
(6,8,9)

. However, in secondary osteoarthritis 

of the knee such as posttraumatic, inflammatory 

joint disease, osteonecrosis of the knee, infection or 

severe deformity can be found in younger 

patients
(13,14)

. In this patient group, if pain is 

persisted despite adequate conservative treatment 

and radiographs show evidence of severe knee 

arthritis, a TKA can be indicated
(7)

. 

 The recent study demonstrated that total 

knee arthroplasty in younger patients had a good 

results, which the Knee society clinical and 

functional scores were improved. Implant 

survivorship was reported between 90.6% and 99% 

in first decade and between 85% and 96.5% during 

the second decade of follow-up
(15)

. 

 Secondary knee osteoarthritis can caused 

by the following conditions 
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• Fracture or trauma 

• Infection  

• Congenital severe limb deformity 

• Osteonecrosis of the knee 

• Other forms of arthr itis such as enteric 

arthritis, gout, pseudogout, psoriatic arthritis, 

reactive arthritis or rheumatoid arthritis 

• Diseases that affect the structure of the 

car t i lage or  bone such as acromegaly , 

hemochromatosis, hemophilia, ochronosis,  

Paget’s disease, sickle cell disease or Wilson’s 

disease  

 

Question 10: What are the contraindications for 

primary TKA?  

Consensus: The TKA surgery must not be 

performed in the patients with  

• Recent or current knee infection 

• Having remote source of ongoing infection 

• Extensor mechanism discontinuity or severe 

dysfunction 

• Patients with recurvatum deformity secondary 

to neuromuscular diseases 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Theoretically, the absolute 

contraindications for TKA include recent or current 

knee sepsis, a remote source of ongoing infection, 

extensor mechanism discontinuity or severe 

dysfunction and recurvatum deformity secondary to 

muscular weakness because of poor reported 

outcomes.  

 The genu recurvatum is known to recur in 

patients with certain neuromuscular disorders. TKA 

in patients with this condition resulted in poor 

outcome
(16)

. Therefore, the etiology of the 

hyperextension deformity must be elucidated 

thoroughly before surgery. However, genu 

recurvatum without neuromuscular weakness can 

undergo TKA with meticulous surgical techniques 

or special implants
(17)

. 

 Relative contraindications for TKA are 

numerous and debatable, including medical 

conditions that compromise the patient’s ability to 

withstand the anesthesia, the metabolic demand of 

surgery and wound healing, significant 

atherosclerotic disease of the affected leg, skin 

condition such as psoriasis within the surgical field, 

venous static disease with recurrent cellulitis, 

neuropathic arthropathy, morbid obesity, recurrent 

urinary tract infection and history of osteomyelitis 

in the proximity of the knee. In patients with these 

conditions, TKA should be avoid. However, if it is 

necessary, TKA might be performed with 

cautions
(18)

. 

 

 

 

 

Session 3: Indications and contraindications of 

UKA 
 
Question 11: What are the indications of 

unicompartmental knee arthroplasty (UKA) in the 

knee OA? 

Consensus: UKA is indicated in the patients with 

all of the following conditions: 

• Painful knee with unicompartmental knee OA 

• Good function of both collateral and both 

cruciate ligaments 

• Good range-of-motion of the knee 

• Failure of adequate conservative treatment 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: UKA has been a surgical option for 

treatment of single compartment osteoarthritis of the 

knee. Despite long-term UKA experience, the 

orthopedic community has not reached a consensus 

on the patient selection criteria or operative 

indications for UKA, due to varied outcome results 

in the literature
(19)

. 

 The ideal candidate for a UKA is a non-

inflammatory osteoarthritis with the slight 

mechanical axis deviation (no more than 5 degrees 

for a valgus knee or no more than 10 degrees for a 

varus knee). The knee should be passively 

correctable and the anterior cruciate ligament 

(ACL) should be intact. There should be no sign of 

mediolateral subluxation of the femur on the tibia, 

and patellofemoral pain should not be presented. In 

addition, flexion contractures may be difficult to 

correct if it is greater than 10–15 degrees
(20)

. 

 Ideal indications have slightly changed 

since Kozinn and Scott has published classic 

indications in 1989. Their criteria included a 

diagnosis of unicompartmental osteoarthritis or 

spontaneous osteonecrosis in either the medial or 

lateral compartment, a low demand activity patient 

and a patient age of greater than 60 years. The 

patient should have minimal pain at rest, a range of 

motion arc that is greater than 90 degrees with less 

than 5 degrees of flexion contracture, and an 

angular deformity of less than 15 degrees that is 

passively correctable to neutral
(21)

.  

 

Question 12A: What are the contraindications for 

UKA? 

Consensus: UKA should not be performed in the 

patients with the following conditions: 

• Knee OA with opposite tibiofemoral 

compartment involvement 

• Secondary knee OA from inflammatory joint 

arthritis 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 
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Question 12B: Does patient’s body weight or body 

mass index (BMI) affect the decision on UKA? 

Consensus: There is inconclusive data whether 

UKA should not be performed in the high body 

weight or high BMI patients. 

Delegate vote: Agree 92%, Disagree 8%, Abstain 

0% (Strong Consensus) 

 

Question 12C: Does UKA able to be performed in 

unicompartmental knee OA patients with 

patellofemoral pain? 

Consensus: There is inconclusive data whether 

UKA should not be performed in unicompartmental 

knee OA patients with patellofemoral pain.  

Delegate vote: Agree 92%, Disagree 8%, Abstain 

0% (Strong Consensus) 

 

Question 12D: Which deformities of knee OA 

should not undergo UKA? 

Consensus: UKA should not be performed in 

patients with varus deformity more than 10 degrees 

of mechanical axis, valgus deformity more than 5 

degrees of mechanical axis or flexion contracture 

more than 10 degree.  

Delegate vote: Agree 92%, Disagree 8%, Abstain 

0% (Strong Consensus) 

Justification: Traditionally, contraindications for 

UKA include the diagnosis of rheumatoid arthritis 

or other inflammatory arthritic conditions, knee pain 

in all compartments, decreased range of motion with 

a flexion contracture, obesity, knee instability, ACL 

rupture, and the age of less than 60 years
(22)

. 

  In obese patient, Berend et al. concluded 

that failure, defined as a UKA requiring later 

revision or an impending revision, was not 

associated with age, gender, disease severity or 

implant design, but with increased BMI
(23)

. A BMI 

of greater than 32 was predictive UKA failure and 

a reduced survivorship. Studies published in the 

early 1990s also noted that obese patients have a 

failure rate of 1.4 times higher than patients with 

normal weight
(24)

. Unfortunately, most of the data 

related to risk stratification for UKA surgery were 

based upon Level 4 and 5 of evidence
(23-25)

. The 

level of evidence coupled with low statistical 

power in these studies contributes to disagreement 

and continued controversy in the literature 

regarding preoperative UKA patient selection 

criteria. However, due to inconclusive evidences, at 

the present time, UKA in the obese patients might 

be performed with caution.  

 In patients with patellofemoral pain, the 

presence of patellofemoral disease has been 

traditionally regarded as a contraindication to UKA 

of the medial or lateral compartment due to the risk 

of early failure
(21,26-28)

. However, Goodfellow and 

O’Connor and Beard et al. did not find a correlation 

between patellofemoral disease and outcomes of 

UKA and recommended that this contraindication 

might be disregarded
(29,30)

. Due to inconclusive 

evidences at the present time, we recommend that 

in the patients with mild symptom of 

patellofemoral pain may undergo UKA under the 

surgeon’s caution. 

 

Session 4: Indications and contraindications of 

HTO 

 

Question 13: What are the indications for high 

tibial osteotomy (HTO) in the knee OA? 

Consensus: HTO was indicated in the patients with 

all of the following conditions
(31-36)

. 

• Painful knee with unicompartmental knee OA 

• Good function of both collateral and both 

cruciate ligaments 

• Good range-of-motion of the knee 

• Failure of conservative treatment  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: HTO is effective surgical treatment 

for managing a variety of knee conditions including 

gonarthrosis with varus malalignment. The 

fundamental goals of the procedure are to unload 

diseased articular surfaces and to correct angular 

deformity at the tibiofemoral articulation. Although 

the clinical success of TKA has resulted in fewer 

HTO being done during the past decade, the 

procedure remains useful in appropriately selected 

patients with unicompartmental knee disease
(31)

. 

 The most common indication for HTO is 

isolated medial compartment degenerative joint 

disease with associated varus tibiofemoral 

malalignment. There is consensus that candidates 

for HTO are patients with pain located primarily on 

the medial aspect of the knee and radiographic 

evidence of medial arthrosis demonstrated by less 

than 4 mm of medial joint space on a standing knee 

film along with mechanical overload associated 

with a varus deformity. 

 The HTO imaging indication is 

determined when the radiographs demonstrate 

changes such as moderate osteophytes and joint 

space narrowing, subchondral bone sclerosis and 

cysts, possible deformity of the bone contour, 

graded according to Kellgren and Lawrence (KL) 

classification as KL grade 2-3
(11,37)

. The 

arthroscopic indication for a HTO is determined 

when a grade two or three chondral lesion, 

according to Outerbridge
(38)

 or ICRS 

classification
(39)

, is presented in the medial 

compartment associated with a varus knee and with 

a good lateral compartment. An accurate technique 

is mandatory to obtain excellent results
(40)

. 

 

Question 14: What are the contraindications for 

HTO? 

Consensus: HTO should not be performed in the 

patients with following conditions: 

• Knee OA with opposite tibiofemoral 

compartment involvement 



43 

JRCOST VOL.40 NO.3-4 July-October 2016 

• Patient with tibiofemoral suxluxation more 

than 1 cm. 

• Knee OA patients secondary to inflammatory 

arthritis 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Theoretically, high tibial osteotomy is 

the procedure for unload diseased articular surfaces 

and to correct angular deformity at the tibiofemoral 

articulation. The opposite compartment of the knee 

must be normal. Patients with diffuse arthritis and 

knee OA secondary to inflammatory arthritis were 

the contraindications
(18,36)

. 

 The others relative contraindication for 

HTO are numerous and debatable including 

stiffness of the knee (arc of motion less than 90 

degrees), symptomatic patellofemoral disease, 

obesity or heavy smoking
(36)

. In these conditions, 

HTO should be avoided or performed with caution. 
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Workgroup 2 Perioperative Management 
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Question 1: What preoperative evaluation 

modalities are suitable for patient undergoing 

TKA? 

Consensus: The surgeon should perform proper 

clinical evaluations which include history taking, 

physical examination and knee radiographs. Basic 

investigations should include CBC, Electrolyte, 

BUN, Cr, Alb, CXR and EKG. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: The study related to preoperative 

hemoglobin revealed that if hemoglobin level was 

less than 13 g/dL, it would increase the risk of 

postoperative blood transfusion of 3.7 time
(1)

. The 

Albumin level of less than 3.5 g/dL was associated 

with surgical site infection, extended length of stay 

and readmission
(2)

. At preoperative evaluation, 

parameters that should be considered include the 

preoperative diagnosis, patient age and sex, 

characteristics of the knee pain, level of activity, 

functional limitations, involvement of other joints, 

mechanical symptoms, and previous treatment. The 

presence of comorbid conditions, smoking status, 

alcohol consumption, current medications, and 

mental status should be assessed carefully to 

further guide preoperative evaluation and medical 

optimization
(3)

. Examination of preoperative knee 

range of motion (ROM) is essential. Although 

postoperative stiffness is multifactorial, 

preoperative ROM remains the most important 

predictor of postoperative motion
(4)

. 

  

Question 2: Should the surgeon evaluate any 

sources of remote infection before surgery? 

Consensus: Surgeon should evaluate source of 

remote infection before the operation. The common 

occult infections are dental caries and urinary tract 

infection, etc. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Active infection must be evaluated 

and treated until it is resolved before surgery in 

order to prevent postoperative infection. The occult 

infection, especially dental caries
(5)

 and urinary 

tract infection may cause postoperative surgical site 

infection by hematogenous seeding
(6)

. 

 

Question 3: When should other specialists be 

consulted for preoperative evaluation of TKA? 

Consensus: Specialists should be consulted when 

the investigation shows abnormal values related to 

fields of abnormal investigated parameters. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Total knee arthroplasty performed in 

patients who had fasting glucose more than 180 

mg/dL or 10 mmol/L associated with higher 

postoperative complications. The patients should be 

evaluated by specialist(s) to control their medical 

condition before surgery. Several studies confirmed 

that fasting glucose of more than 180 mg/dL or 10 

mmol/L were related to perioperative 

complications
(7-9)

. One study suggested that the 

desirable glycemic control was to obtain a 

hemoglobin A1c (HbA1c) of less than 7%
(3)

. The 

patient with malnutrition, morbid obesity and 

chronic renal disease should also be consulted to 

the specialist(s)
(10)

. 

 

Question 4: Should the surgeon provide 

preoperative education and clarify patient’s 

expectation regarding TKA? 

Consensus: Surgeon should provide adequate 

information, education and set mutual surgeon-

patient expectation. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: The cross-sectional study of patient’s 

satisfaction confirmed that 19% of primary TKA 

patients were not satisfied with the outcome at one 

year follow-up. Satisfaction with pain relief varied 

from 72–86% and with function from 70–84% for 

specific activities of daily living. The strongest 

predictors of patient’s dissatisfaction after primary 

TKA were expectations not met
(11)

. For the success 

of TKA surgery, orthopedic surgeons and patients 

should discuss expectations before TKA surgery to 

assure that these are realistic.  
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Question 5: Should appropriate prophylactic 

antibiotic be prescribed before TKA to prevent 

surgical site infection? 

Consensus: The surgeon should prescribe 

appropriate antibiotic prophylaxis. The antibiotic 

prophylaxis should cover gram-positive cocci, be 

administered within one hour before surgery and 

continued for one day after surgery unless there is 

special concern. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Antibiotic administration can reduce 

absolute risk of surgical site infection up to 8%. 

Compare to the placebo group, intravenous 

antibiotics can reduce relative risk of surgical site 

infection of 81%
(12,13)

. The antibiotic prophylaxis 

should cover gram-positive cocci and be 

administered within one hour before surgery. 

Cefazolin or cefuroxime were recommended for 

prophylaxis in knee arthroplasty. Vancomycin or 

Clindamycin were suggested to use in patients who 

have colonization of MRSA or history of 

sensitivity to beta-lactames.  

 

Question 6: In TKA surgery, how should skin be 

prepared?  

Consensus: Skin around surgical site should be 

scrubbed with antiseptic agents the night before 

surgery. Hairs around surgical site should be 

removed as needed with surgical clipper just before 

surgery. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Preoperative showering or cleansing 

with an antiseptic agent at the night before the 

surgical procedure is recommended by the U.S. 

Centers for Disease Control and Prevention (CDC). 

The CDC recommends that hair removal should be 

done immediately before the procedure with the 

use of electric clippers which is more preferred to 

razor blades
(14)

. Meta-analysis showed that electric 

clippers and depilatory creams were associated 

with lower infection rates over shaving with razor 

blades
(15)

.   

    

Question 7: In TKA surgery, should the tourniquet 

be applied?  

Consensus: The use of tourniquet in TKA surgery 

is controversial, in terms of indication, pressure and 

duration. It should be used with caution, if surgeons 

prefer. 

Delegate vote: Agree 87.5%, Disagree 12.5%, 

Abstain 0% (Strong Consensus) 

Justification: The tourniquet decreased the 

measured blood loss but did not decrease the 

calculated blood loss, which indicated the actual 

blood loss. Patients underwent TKA with a 

tourniquet might have higher risks of 

thromboembolic complications
(16,17)

.  Although, the 

use of a tourniquet during TKA was effective in 

reducing measured blood loss but it produced more 

postoperative inflammation and muscle damage. 

The use of a tourniquet was related to slightly 

increase postoperative pain but did not affect 

postoperative recovery
(18)

.  

  

Question 8: In TKA surgery, what is the proper 

length of skin incision?  

Consensus: The length of skin incision should be 

adequate for surgical procedure based on surgeon’s 

experience.  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Skin incision length should be 

adequate for surgical procedure because neither the 

incision length nor minimally invasive surgery 

(MIS) affects clinical outcomes. There was no 

difference between the MIS and conventional 

exposure groups in evaluation respected to the 

Knee Society Scoring System (KSS), including 

objective KSS scores or functional KSS scores, and 

total surgical duration, total blood loss, estimated 

intra-operative blood loss, postoperative drained 

blood loss, and the requirement for blood 

transfusion
(19)

. At six months after surgery, the MIS 

did not reveal any differences in range of motion, 

KSS scores, the physical or mental subscale of SF-

12, patient’s pain perception, patient’s satisfaction 

and subjective knee improvement compare with 

conventional approach
(20)

.  

     

Question 9: In TKA surgery, what is the role of 

tranexamic acid for blood loss reduction?  

Consensus: Tranexamic acid administration 

associates with perioperative blood loss reduction. 

In high-risk patients such as coronary artery 

disease, ischemic stroke or previous DVT, it should 

be used with caution. 

Delegate vote: Agree 87.5%, Disagree 12.5%, 

Abstain 0% (StrongConsensus) 

Justification: Multiple studies have shown the 

efficacy of tranexamic acid in reducing blood loos 

after TKA
(21-23)

. There was inconclusive for 

administration of tranexamic acid and also no 

statistically significant difference between topical 

and intravenous administration of tranexamic acid, 

in terms of blood loss, transfusion requirements and 

thromboembolic complications
(24-26)

.  

 The total occurrence of vascular occlusive 

events was statistically significantly higher in the 

tranexamic acid group but this finding was 

confined to the calf veins
(27)

. And, no statistically 

significant change was found in 30-day mortality 

with tranexamic acid administration
(28)

.  

   

Question 10: In TKA surgery, should 

postoperative vacuum drainage be used? 

Consensus: The use of postoperative suction 

drainage is inconclusive. It can be used as surgeon 

preference.  
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Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: The need for transfusion was 

significantly less in the no-drainage TKA
(29)

. There 

were no differences in wound healing, wound 

infection, swelling, and deep vein thrombosis in 

TKA with and without drainage except for less 

erythema and ecchymosis around the wound in the 

drainage group
(30)

. Most recent studies could not 

conclude the presumed advantage of using a 

drainage, in terms of reduced incidence of 

intraarticular hematoma, lessened incidence of 

wound drainage and subsequent infection
(31,32)

. The 

systemic review has shown the possibility that 

drain was not needed to assist early recovery 

following TKA
(33)

.  

   

Question 11: In TKA surgery, should urinary 

catheter be applied? 

Consensus: Urinary catheter should be applied in 

patients who have risk for urinary retention, such as 

patients who underwent epidural analgesia, spinal 

analgesia with intrathecal morphine and prostate 

disease.  

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Studies have shown that the surgery 

using epidural morphine, patients who have past 

history of urinary retention, male sex, older age at 

surgery, patients undergoing one stage bilateral 

TKA, hypertension, the use of patient controlled 

analgesia, related to peak urinary flow rate of less 

than 17 mls/s, which caused the patient inability to 

pass urine in a bottle while lying down in bed. In 

those patients who had bladder outflow problems, 

the rate of urinary retention increased from 24% to 

62%
(34-36)

.  

 Major risk factors of urinary retention are 

patients who have history of urinary retention and 

postoperative spinal morphine or intravenous pain 

killer requirements. With these risks, the surgeon 

should take a closer monitoring evaluation of these 

patients, postoperatively
(35-37)

. 

 

Question 12: In TKA surgery, is antibiotic-

impregnated cement recommended? 

Consensus: Antibiotic-impregnated cement is 

recommended to be used. 

Delegate vote: Agree 100%, Disagree 0%, Abstain 

0% (Unanimous Consensus) 

Justification: Study has shown that antibiotic-

impregnated cement released high concentration of 

antibiotic at the surgical site. We recommend the 

use of antibiotic-impregnated cement in patients 

with high risk of postoperative infection
(38)

. The 

most commonly used antibiotics are gentamicin 

and tobramycin
(38,39)

. Use of antibiotic-loaded bone 

cement during primary arthroplasty procedures has 

been shown to decrease the incidence of 

periprosthetic joint infection (PJI) and did not 

change or increase the antimicrobial resistance 

patterns of pathogens
(40)

. 

 

Question 13: In TKA surgery, should the number 

and the traffic of operating personnel is restricted? 

Consensus: The number and the traffic of 

operating personnel should be restricted as low as 

possible. 

Delegate vote: Agree 87.5%, Disagree 12.5%, 

Abstain 0% (Strong Consensus) 

Justification: Study has recommended to restrict 

the number of operating personals and the number 

of door opening as low as possible
(41,42)

. Because 

opening of the operating room door disrupts the 

laminar airflow, allowing pathogens to enter the 

space surrounding the site of the operation. These 

pathogens have the potential to lead to increased 

rates of infection
(42)

. 

 

Question 14: In TKA surgery, what is the role of 

periarticular multimodal drugs infiltration? 

Consensus: Periarticular multimodal drugs 

infiltration is effective for reducing pain after 

surgery. However, combination of multimodal 

drugs is based on surgeon preference. 

Delegate vote: Agree 87.5%, Disagree 12.5%, 

Abstain 0% (Strong Consensus) 

Justification: Several randomized controlled trial 

studies have shown that periarticular injection with 

multimodal drugs can significantly reduce the 

requirements for patient-controlled analgesia and 

improve patient’s satisfaction, early rehabilitation 

with no apparent risks, following TKA
(43-46)

. 
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Workgroup 3 Postoperative Care, Pain Management and Rehabilitation 
 
Leader 
Saradej Khuangsirikul, MD 
Delegates 
Chaturong Pornrattanamaneewong, MD, Chavanont Sumanasrethakul, MD, Charlee Sumettavanich, MD, 
Thanainit Chotanaphuti, MD, Visit Wangwittayakul, MD, Pramook Vanasbodeekul, MD,  
Sittipong Ketwongwiriya, MD 

 
 

Question 1: Is an intensive care unit (ICU) 

necessary for high-risk total knee arthroplasty 

(TKA) patient? 

Consensus: The high-risk patients, such as 

advanced age, cancer, renal disease, liver disease, 

chronic lung disease, cerebrovascular disease, 

peripheral vascular disease, myocardial infarction 

and the presence of postoperative cardiopulmonary 

complications, need postoperative intensive care. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Usually, TKA is performed in the 

elderly patients. Previous evidence suggested a 

higher rate of complications resulting from 

increases in comorbidity burden among these 

populations
(1)

. Based on the hospital discharge data 

of patients who underwent primary hip and knee 

arthroplasty in approximately 400 United States 

hospitals between 2006 and 2010, 3% of the 

patients required ICU. Risk factors with increased 

odds for requiring ICU included advanced age, 

general anesthesia versus neuraxial anesthesia, 

increasing comorbidity burden (such as cancer, 

renal disease, diabetes mellitus, liver disease, 

chronic obstructive lung disease, dementia, 

cerebrovascular disease, peripheral vascular 

disease, myocardial infarction, and obesity) and the 

presence of postoperative cardiopulmonary 

complications
(2)

. In addition, the same day bilateral 

TKA should be considered as a high-risk 

procedure. This condition should be set up for 

cardiorespiratory monitoring and observation in an 

ICU
(3,4)

. However, because the definition of high-

risk TKA patient is not clearly defined, the 

requirement of postoperative ICU should be 

deliberated from the joint decision among 

arthroplasty surgeon, anesthesiologist and internal 

medicine physician. 

 

Question 2: Is an internist necessary in 

postoperative care after TKA? 

Consensus: Most of TKA patients are the elderly 

with medical comorbidities, the internist is 

necessary.  

Delegate vote: Agree: 78%, Disagree: 22%, 

Abstain: 0% (Strong Consensus)  

Justification: Most of TKA patients are the elderly 

with medical comorbidities, such as diabetes, 

hypertension, other cardiovascular problems, 

chronic lung disease and renal insufficiency. After 

major surgery, patient may have higher risk of 

medical complication. Early detection and proper 

management by the internist are necessary. All of 

the experts agree that TKA is an elective surgery; it 

should be performed in suitable facilities including 

availability of internist(s). 

 

Question 3: Is the orthopedic surgeon necessary 

for postoperative care after TKA? 

Consensus: In order to provide proper 

postoperative care and early detected 

complications, the orthopedic surgeon is necessary 

for postoperative care. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: 

 TKA is a specific orthopedic surgery, 

which needs different postoperative care from other 

types of surgery. In order to get best postoperative 

results, appropriate postoperative care such as early 

ambulation, range of motion exercise and 

quadriceps strengthening is needed. Moreover, the 

orthopedic surgeon is necessary in early detection 

and management of postoperative complications.   

 

Question 4: Should intravenous prophylactic 

antibiotics be discontinued within 1 day after 

TKA? 

Consensus: Without any special considerations, 

the intravenous prophylactic antibiotics should be 

discontinued within 1 day after TKA. 

Delegate vote: Agree 89% Disagree 11%, Abstain: 

0% (Strong Consensus)  
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Justification: Most of the experts agree that the 

intravenous antibiotics should be discontinued 

within 1 day after knee arthroplasty in 

uncomplicated cases. Ritter et al, conducted a RCT 

in 196 patients to compare the efficacy of two 

different doses of intraoperative cefuroxime (1500 

mg and 750 mg) and two similar cefuroxime 

regimens plus continuous cefuroxime at 750mg 

every eight hours for 24 hours. They found that 

there are no superficial and deep infection in both 

groups
(5)

. Mauerhan et al, comparing the one day 

cefuroxime and three days cefazolin in 1,345 

patients after total joint arthroplasty. The patients 

were randomly assigned to receive either 1.5 grams 

of cefuroxime followed by 750 mg at 8-16 hours 

later, or 1,000 mg of cefazolin every eight hours for 

3 days. For TKA patients, they found deep 

infection 0.6% in cefazolin group and 1.4% in 

cefuroxime group, which has no statistical 

significance
(6)

. 

 The literatures suggest that there is no 

proven benefit in administration of parenteral 

antibiotics longer than 24 hours
(7-10)

. However, this 

recommendation is used in healthy patients. The 

prophylactic antibiotic administration may be 

prolonged in case of immunocompromised patients. 

 

Question 5: In TKA surgery, are there any benefits 

of using oral antibiotics after discontinuing 

intravenous antibiotics? 

Consensus: After discontinuing intravenous 

antibiotics, the advantage of oral antibiotics is 

inconclusive.  

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Currently, there is no evidence 

support in using oral antibiotics. However, when 

we discussed about using of oral antibiotics after 

discontinuing parenteral antibiotics, we found that 

44.4% of the experts agree in using oral antibiotics 

even though there is no supporting evidence. 

Additional researches in this area would be helpful 

in the future. 

 

Question 6: What is the highest acceptable 

postoperative visual analogue pain score (VAS) 

during patient's admission for TKA? 

Consensus: Postoperative visual analogue pain 

score after TKA during patient’s admission should 

not exceed 3, which represents the analgesic 

success.  

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: The majority of the experts 

unaccepted postoperative VAS more than 3. 

Srinivas, et al. reviewed 112 articles published 

recently in anesthesia journals for statistical 

reporting of VAS data
(11)

. Of the 112 articles, only 

two used confidence intervals (CI) to report mean 

pain scores and one used CIs to report differences 

in median pain scores between the study groups. 

Only two articles presented 95% CI for the mean 

pain scores graphically. A graphical method using 

CIs is proposed that allows ready interpretation of 

VAS data. With this approach, one evaluates 

whether the 95% CI for the mean pain score in a 

group during a particular period lies entirely within 

the zone defined as "analgesic success" (0-3). 

Analgesic techniques following TKA that produce 

VAS values in the range of 0-3 have been reported 

to represent adequate analgesia. 
 
Question 7: Do postoperative TKA patients have 

benefit from multimodal analgesia? 

Consensus: Multimodal analgesia, such as opioid, 

anti-inflammatory drug, regional analgesia and 

periarticular multimodal drugs infiltration, is 

beneficial in TKA patients. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Multimodal analgesia improves pain 

control and minimalizes side effects in patients 

undergoing total knee arthroplasty. Several studies 

have confirmed the safety of the protocol
(12,13)

. It 

has a great potential to enhance the postoperative 

recovery period. 

 

Question 8: Do postoperative TKA patients with 

hemoglobin level less than 8 g/dL need blood 

transfusion? 

Consensus: If hemoglobin level is less than 10 

g/dL with hemodynamic unstable or anemic 

symptoms or less than 8 g/dL, blood transfusion 

must be done. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: All of the experts accepted that the 

postoperative transfusion trigger can be brought to 

8.0 g% in a hemodynamically stable patient. 

Prasad, et al. found to tolerate low postoperative 

Hb up to 8.0 g% and the amount of perioperative 

blood loss was on the lower side, which may be 

related to the use of a cemented prosthesis and an 

intramedullary femoral plug
(14)

. Qi Zhou et al, 

Levels of Hb and Hct decreased during the first 4 

days after arthroplasty and gradually returned to 

their normal levels within 6–12 weeks 

postoperatively. They found that asymptomatic 

patients with postoperative Hb 7.5–8 g/dL showed 

similar recovery process of Hb to those with Hb 

always above 8 g/dL. This suggests that the 

indications for blood transfusion after TKA may be 

decreased to 7.5 g/dL for patients without typical 

anemic symptoms
(15)

. 

 

Question 9: Should the suction drainage be 

removed within 2 days after TKA? 

Consensus: The suction drainage should be 

removed on the next day after surgery, but no 

longer than 2 days. 
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Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: The use of a postoperative wound 

drain in surgical interventions has a long tradition. 

Non-significantly lower risk of infection after a 

wide range of orthopedic interventions and that 

drains prevent the development of postoperative 

hematomas. Retaining of suction drain may cause 

increasing in bleeding time
(16)

. Moreover, wound 

drainage for more than 24 hours may leads to an 

increased risk of retrograde contamination with 

bacteria
(17,18)

.  

 

Question 10: Should the urinary catheter be 

removed within 2 days after TKA? 

Consensus: The urinary catheter should be 

removed on the next day after surgery, but no 

longer than 2 days. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Indwelling urinary catheter have a 

higher rate of postoperative bacteriuria than 

intermiitent catheter
(19)

. Therefore, the using of 

intermittent catheter is a better practice than the 

indwelling catheter. However, the pain and 

disturbance in using intermittent catheter is 

unacceptable in some of patient. Some orthopedic 

surgeon still using indwelling catheter in situation 

such as regional spinal block with opioid due to 

urinary retention or in male patient with benign 

prostatic hyperplasia
(20)

.   

 Postoperative urinary retention (POUR) is 

a common complication following lower joint 

arthroplasty
(21)

. Moreover, POUR has been 

associated with the development of urinary tract 

infection (UTI) and the subsequent risk of wound 

and implant infection. Indwelling urinary 

catheterization, removed 24 – 48 hours 

postoperatively, was superior to intermittent 

catheterization in preventing POUR. Furthermore, 

indwelling urinary catheterization with removal 24 

to 48 hours postoperatively did not increase the risk 

of UTI. In patients with multiple risk factors for 

POUR undergoing total joint arthroplasty of lower 

limb, the preferred option should be indwelling 

urinary catheterization removed 24 – 48 hours, 

postoperatively.  

 

Question 11: When should the patient start 

ambulation after TKA? 

Consensus: The TKA patients should start 

ambulation, such as sitting at bedside, up standing 

or walking, as soon as possible. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: The ambulation is defined as sitting 

at bedside, up standing or walking as able. Several 

studies have reported significant advantages of 

accelerated patient mobilization following TKA, 

including shorter length of stay, faster functional 

improvement, reduced or similar complication rate, 

and lower cost
(22-25)

. In terms of preventing venous 

thromboembolism, although there is no reliable 

supported evidence, the current AAOS clinical 

practice guideline recommends that patients should 

undergo early mobilization following TKA. Early 

mobilization is of low cost, minimal risk and 

consistent with current practice
(26)

.  

 

Question 12: Do TKA patients benefit from bulky 

compressive dressing? 

Consensus: The benefit of bulky compressive 

dressing after TKA is not clear. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: A bulky compression dressing (the 

Robert Jones bandage) is often used after total knee 

arthroplasty. Brodell, et al. found that it increased 

compartment pressure and helped to reduce 

bleeding, tissue edema and the size of effusions and 

hemarthroses
(27)

. However, from prospective RCT, 

Pinsornsak, et al. found no differences in the mean 

postoperative blood loss, blood transfusion 

amounts, postoperative pain, and knee swelling 

between compressive dressing group and 

conventional dressing group
(28)

.  

 

Question 13: Do TKA patients benefit from cold 

compression therapy? 

Consensus: The cold compression therapy has 

advantages in postoperative pain control in TKA. It 

might lead to improve ROM and shorter hospital 

stay.  

Delegate vote: Agree: 89%, Disagree: 11%, 

Abstain: 0% (Strong Consensus)  

Justification: Cryotherapy has been used routinely 

after total knee arthroplasty. Kullenberg, et al. 

found that cold compression therapy improves the 

control of pain and might thus lead to improve 

ROM and shorter hospital stay
(29)

. Market SE 

reviewed eleven studies and found that six of the 

studies showed significantly lower pain scores in 

the cold compression group than in a control group, 

including epidural analgesia, Robert Jones 

bandage, narcotic administration, and crushed 

ice
(30)

. However, Adie, et al. concluded from meta-

analysis that potential benefits of cryotherapy was 

very low or low for all main outcomes
(31

. This 

needs to be balanced against potential 

inconveniences and expenses of using cryotherapy. 

 

Question 14: Has the continuous passive motion 

(CPM) benefit in TKA patients? 

Consensus: The CPM has no definite benefit in 

most TKA patients. 

Delegate vote: Agree: 89%, Disagree: 0%, 

Abstain: 11% (Strong Consensus)  

Justification: The continuous passive motion 

(CPM) does not have clear benefit in patients after 

TKA
(32-34)

. The final range of motion in patients 
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using CPM are not different from patients without 

using CPM
(32-34)

. Furthermore, CPM applications 

do not have any additional effect on prevention of 

venous thromboembolism, functional ability, or 

length of stay. Therefore, we believe that CPM 

should not be routinely used during in-hospital 

rehabilitation programs after primary TKA
(32-35)

. 

 

Question 15: Should the chemoprophylaxis for 

venous thromboembolism (VTE) be considered in 

TKA patients? 

Consensus: The chemoprophylaxis should be 

considered in TKA patients who have no 

contraindications, such as bleeding risk, renal 

insufficiency or known allergy to the agents. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Although the incidences of 

symptomatic deep vein thrombosis (DVT) and 

pulmonary embolism (PE) after TKA in Asian 

populations are low
(36,37)

, several multicenter 

studies stated that the incidence rates of VTE are 

similar compared with the Western
(38,39)

. Long-term 

complications, such as postthrombotic syndrome 

(PTS), is common and significantly decreases 

patients’ quality of life
(40)

. There are still 

limitations in the literatures and the published 

guidelines. Most of the current guidelines focus on 

minimizing symptomatic VTE and bleeding 

complication
(41,42)

. The chemoprophylaxis agents 

including aspirin, warfarin, LMWH, fondaparinux, 

rivaroxaban, dabigatran and apixaban have been 

approved for their efficacy and safety. We 

recommend the use of one pharmaceutical VTE 

prophylaxis if the patient have no contraindication 

such as bleeding risk, renal insufficiency or known 

allergy to the material. However, a multimodal 

approach with early mobilization and the use of 

mechanical prophylaxis remain essential.  

 

Question 16: Do TKA patients benefit from using 

an intermittent pneumatic compression device 

(IPCD), postoperatively? 

Consensus: The IPCD has benefit in preventing 

venous thromboembolism after TKA, especially in 

patients who are contraindicated for 

chemoprophylaxis. 

Delegate vote: Agree: 89%, Disagree: 11%, 

Abstain: 0% (Strong Consensus)  

Justification: IPCD is a mechanical device that 

can reduce venous stasis by promoting venous 

blood flow through external compression. In a 

meta-analysis of  Westrich et al, the incidence of 

deep vein thrombosis (DVT) after TKA in the 

patients receiving IPCD was 17% that was 

significantly lower than the patients receiving 

warfarin (45%) or aspirin (53%)
(43)

. For 

asymptomatic pulmonary embolism (PE), IPCD 

group had significant lower incidence than aspirin 

group (6.3% vs 11.7%). For Asian TKA patients, 

Chin et al. conducted the randomized controlled 

trial and found that the incidence of DVT was 

highest in non-prophylaxis group (22%), which 

was significantly higher than IPCD (8%) or 

enoxaparin group (6%)
(44)

. Enoxaparin group 

received more blood transfusion and bleeding 

complications. These studies show the benefit of 

IPCD in TKA patients.   

 Furthermore, from the Korean society of 

thrombosis and hemostasis evidence-bases clinical 

practice guideline, patients undergoing TKA are 

already at moderate risk for VTE
(45)

. This guideline 

recommends using mechanical (IPCD) or 

pharmacological prophylaxis for TKA patients. 

Especially, in patients with high risk of bleeding, 

IPCD is a preferred method for preventing 

VTE
(45,46)

.   
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Question 1A: Should patients with knee OA be 

clinically and functionally assessed before TKA 

surgery? 

Consensus: All patients with knee OA should be 

assessed for clinical and functional parameters as a 

baseline information before TKA surgery. 

Delegate Vote: Agree: 87.5%, Disagree: 12.5%, 

Abstain: 0% (Strong Consensus) 

 

Question 1B: Should patients with knee OA be 

clinically and functionally assessed after TKA 

surgery? 

Consensus: All patients with knee OA should be 

assessed for clinical and functional parameters after 

TKA surgery in order to evaluate postoperative 

changes during each follow-up and to evaluate 

outcomes. 

Delegate Vote: Agree: 87.5%, Disagree: 12.5%, 

Abstain: 0% (Strong Consensus) 

Justification: Almost all reports of TKA surgery 

published in peer-reviewed journals provided pre- 

and postoperative clinical and functional 

parameters
(1-12)

. The summary of outcome measures 

of TKA patients are showed in the below. 

 

Question 2: Which outcome measures should be 

used for evaluation of patients following TKA 

surgery? 

Consensus: The outcome measures used for 

evaluation of patients following TKA surgery 

should be universal standard, simple, less time-

consuming, and appropriate for individual hospital 

system and workload of the orthopedic surgeon. 

Minimum outcome measures should consist of 

visual analog scale (VAS) for pain at rest and at 

motion, range of motion (ROM), and at least one of 

functional performance tests such as 5-time sit to 

stand test, and time up and go test. 

Delegate Vote:  Agree: 75%, Disagree: 12.5%, 

Abstain: 12.5% (Strong Consensus) 

Justification: According to The California Joint 

Replacement Registry (CJRR), patient-reported 

outcomes (PRO) for patient’s assessment after total 

joint arthroplasty, provide data that are useful and 

practical for informing clinical decision-making, 

high levels of responsiveness, minimize 

questionnaire length as a means to maximize 

response and compliance
(13)

. The measures using 

PRO may include one generic (SF-12 or SF-36), 

one disease specific (Oxford Knee Score (OKS) or 

WOMAC), one disease burden (Charnley) and one 

activity scale (UCLA). However limitation of using 

PRO for Thai patients is language problem, as there 

are limited Thai version of PRO such as 

WOMAC
(14)

, EQ-5D
(15)

 and SF-36
(16)

 with are 

commonly used. 

Functional performance measure is a 

groups of tests which can determine functions 

which represent actual ability of the examined 

knee. However, major disadvantage of functional 

performance measure is the risk of fall or accident 

during the test. The Osteoarthritis Research Society 

International (OARSI) has recommended 5 

performance-based tests of physical function after 

total joint replacement including 1) the 30-s chair-

stand test represented sit to stand activity, 2) 40 m 

fast-paced walk test represented walking short 

distances, 3) a stair-climb test represented stair 

negotiation, 4) timed up-and-go test represented 

ambulatory transitions 5) 6-min walk test 

represented aerobic capacity/walking long 

distances
(17)

. 

In a study of Ha et al.
(18)

, the postoperative 

knee ROM significantly correlated with functional 

score of WOMAC and Knee Society Score. 

Additionally, change or improvement of knee 

ROM correlated with patient satisfaction.  

The outcome measures used for evaluation 

of patients following TKA surgery should be 

universal standard, simple, and less time-

consuming which accommodate patient 

compliance, response rates and quality of 

response
(19,20)

. For the simple and efficacy of 

patient’s assessment, we recommend using Visual 

Analog Scale (VAS) for pain (both pain at rest and 

pain on motion), knee range of motion (ROM) and 

at least one of functional performance measurement 

such as 5-time sit to stand test, time up and go test. 



57 

JRCOST VOL.40 NO.3-4 July-October 2016 

 

 

OKS: Oxford Knee Score, KOOS: Knee Injury and Osteoarthritis Outcome Score, ADL: Activities of daily 

living, QOL: quality of life WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, SF-36: 

36-item short-form health survey, SF-36 PCS: SF-36 physical component summary, TUGT: Timed up-and-go 

test, AKS: American Knee Society Score, 6MWD: 6-minute Walk Distance, EQ-5D: EuroQol-5 dimensions, 

KSS: Knee Society Score 

 

Question 3: What are additional optional outcome 

measures for TKA surgery? 

Consensus: Outcome measures for TKA surgery, 

which is able to use as additional options, are 

categorized into 3 groups. They included 1) 

Patient-reported outcome measurements (PROMs) 

such as KOOS, KOOS-JR, WOMAC, and SF-36, 

2) Physician-based outcome measurements such as 

Knee Society Score (KSS), and 3) Functional 

performance tests such as 6-minute walking 

distance (6MWD), and Stair climb test (SCT). 

Delegate Vote:  Agree: 75%, Disagree: 25%, 

Abstain: 0% (Strong Consensus) 

Justification:  According to the review article of 

Amarase et al.
(21)

, the outcome measures for TKA 

were categorized into 3 groups, including 1) 

patient-reported outcome measures (PROM) which 

the patient answered questionnaire according to his 

or her subjective perception to questions, 2)  

physician-reported outcome measures which the 

surgeon evaluated the patient according to the list 

of parameters and patient’s reported on functions 

such as Knee Society Score (KSS), The New Knee 

Publication Number 

of 

patients 

F/U Measurements of improvement of 

 pre-and postoperative clinical and 

functional parameters 

Dawson, et al. 1998
(1)

 117 6 months OKS 

ROOS, et al. 1998
(2)

 21 3 months 

6 months 

KOOS: pain, ADL, QOL 

All of KOOS 

Gandhi, et al. 2009
(3)

 142 12 weeks WOMAC, SF-36, TUGT 

Medalla, et al. 2009
(4)

   195 2 years 

5 years 

10 years 

OKS, AKS 

OKS, AKS 

OKS, AKS 

Stratford, et al.  2010
(5)

   47 9-13 weeks WOMAC, not improved 6MWD & 

TUGT 

Mizner, et al. 2011
(6)

 100 1 month 

12 months 

All of test worsen 

6MWD, TUGT, stair-climb test, SF-36 

PCS 

Stevens-Lapsley, et al. 

2011
(7)

 

 

39 1 moth 

3 months 

 

6 months. 

3/5 of KOOS (pain, ADL, QOL) 

5/5 of KOOS, 6MWD, TUGT, stair climb 

test, quadriceps strength 

5/5 of KOOS, 6MWD, TUGT, stair climb 

test, quadriceps strength 

Soohoo, et al. 

CJRR database 2014
(8)

 

229 3 months SF-12 PCS, WOMAC, UCLA activity 

Naal, et al. 2015
(9)

 233 3 months 

6 months 

12 months 

OKS, EQ-5D, WOMAC, UCLA 

OKS, EQ-5D, WOMAC, UCLA 

OKS, EQ-5D, WOMAC, UCLA 

Bolink,et al. 2015
(10)

 20 12 months WOMAC, KSS, sit to stand test 

Harris, et al. 2015
(11)

 71607 6 months OKS 

Giesinger , et al. 2015
(12)

 765 Compare  

2 mo. & 12 mo. 

WOMAC, EQ-5D, KSS 
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Society Score, The Hospital for Special Surgery 

knee scale (HSS), and 3) functional performance 

tests which evaluate the performance on specific 

activities, such as stair climbing, 30-s chair-stand 

test, 40 m fast-paced walk test, a stair-climb test, 

time up-and-go test, 6-min walk test, and 5 times 

sit to stand test. 

PROM can be divided into 2 subgroups 

according to disease-specific or general health 

assessment. Disease-specific assessment is rather 

specific to the health issues caused by the disease 

and more sensitive to the effects of a given 

condition on health such as WOMAC, OKS, The 

Knee Injury and Osteoarthritis Outcome Score 

(KOOS), KOOS-Joint Registry (KOOS-JR), and 

Lysholm Knee Scale. General health assessment 

represents the overall patient’s health; however, it 

does not refer to the disease or certain problem that 

may cause poor health such as SF-36, SF-12, EQ-

5D, and UCLA activity score. 

 

Question 4A: How should “pain score” be used to 

assess outcomes of TKA surgery? 

Consensus: Pain score after TKA surgery are 

highly variable among patients. Patients may 

experience severe pain up to 6 months after 

surgery. Adequate pain control is mandatory during 

this period in order to avoid negative effect to long-

term outcomes, of which the pain score at this 

postoperative period should be controlled to be not 

more than 3. 

Delegate Vote:  Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

 

Question 4B: Should “improvement of pain score” 

during the first 6 weeks be used to determine 

outcomes of TKA surgery? 

Consensus: Pain score during the first 6 weeks 

should not be used to determine satisfactory 

outcomes after TKA surgery, because there are 

highly variable scores among patients. Low pain 

scores at this period of time relates to adequate pain 

control. 

Delegate Vote:  Agree: 75%, Disagree: 25%, 

Abstain: 0% (Strong Consensus) 

 

Question 4C: Should “improvement of pain score” 

during the first 6 weeks to 6 months after surgery 

be used to determine outcomes of TKA surgery? 

Consensus: Pain score during the first 6 weeks to 6 

months after surgery should not be used to 

determine satisfactory outcomes after TKA 

surgery, because there are still highly variable 

scores among patients. Low pain scores at this 

period of time relates to adequate pain control. 

Delegate Vote:  Agree: 87.5%, Disagree: 12.5%, 

Abstain: 0% (Strong Consensus) 

Justification: The systematic review and meta-

analysis of Done et al.
(22)

 demonstrated that there 

were limited well designed studies related to 

immediate postoperative (after surgery to the time 

before patients discharged from hospital) pain 

control in TKA surgery. Although Boonen et al. 

showed improved VAS pain at 3 months after TKA 

surgery
(23)

, Roos et al. showed improved KOOS 

pain at 3 months and 6 months after TKA 

surgery
(2)

, and Stevens-Lapsley et al. showed 

improved KOOS pain at 1, 3 and 6 months after 

TKA surgery
(7)

, there was no study defined  that the 

maximum reduction of pain score occurred within 

6 months after TKA surgery.  

 Therefore, improvement of pain score at 6 

months after surgery shouldn’t be used to 

determine the outcomes after TKA surgery. We 

recommend that, in uncomplicated TKA surgery, 

postoperative pain score should be well controlled 

within 3 in VAS scale of 10, although, the study of 

Sakellariou et al. showed 39% of patients felt 

persistent pain 1 year after TKA surgery, with a 

median pain score of 3 in the scale of 10
(24)

. 

 

Question 5: After TKA surgery, when should 

determine the final range of motion (ROM) of the 

operated knee and how much the final range of 

motion (ROM) of the operated knee should be? 

Consensus: The final knee ROM following 

uncomplicated TKA surgery should be evaluated 

from 6 months onward, which the operated knee 

should gain at least 90 degrees of flexion. If flexion 

contracture is detected, it should be within 10 

degrees. Similarly, if knee hyperextension is 

detected, it should be within 5 degrees. 

Delegate Vote:  Agree: 75%, Disagree: 12.5%, 

Abstain: 12.5% (Strong Consensus) 

Justification: According to the study of Hiyama et 

al., the final postoperative knee ROM can be 

reliably evaluated from 6 months onward
(25)

. 

Following uncomplicated knee arthroplasty, the 

operated knee should have at least 90 degrees of 

flexion for comfortably daily activities. The study 

by Rowe et al.
(26)

 showed that a normal gait on 

even or slope floors require less than 90 degrees of 

knee flexion. Climbing stairs and rise from chairs 

require 90–120 degrees of knee flexion. Getting in 

and off a bath tub needs approximately 135 degrees 

of flexion. The study by Mulholland et al.
(27)

 

reported that to cross-legged siting and squatting 

require 111-165 degrees of knee flexion.  

The study by Lam et al.
(28)

 demonstrated that 

patients were dissatisfied if the operated knees had 

more than 10 degrees of flexion contracture and 

less than 90 degrees of maximum flexion. The gait 

analysis of Harato et al.
(29)

 demonstrated that knee 

flexion contracture more than 15 degrees 

significantly increased quadriceps force to achieve 

knee stability. Therefore, knee flexion contracture 

following uncomplicated TKA is unacceptable if it 

is more than 10 degrees. The study of Siddiqui et 

al.
(30)

 showed postoperative knee hyperextension of 
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5 degrees or more, significantly impacted daily 

function and quality of life of patients. 

 

Question 6:  What is the appropriate time to 

determine the outcome of TKA using minimum 

outcome measures, including visual analog scale 

(VAS) for pain at rest and at motion, range of 

motion (ROM), and at least one of functional 

performance tests? 

Consensus: The appropriate time to determine the 

outcome of TKA using minimum outcome 

measures, including visual analog scale (VAS) for 

pain at rest and at motion, range of motion (ROM), 

and at least one of functional performance tests can 

be evaluated from 1 year onward. 

Delegate Vote:  Agree: 87.5%, Disagree: 12.5%, 

Abstain: 0% (Strong Consensus) 

Justification: Several studies supported the 

significant improvement of patient-reported 

outcome measures (PROMs), functional 

performance measure, pain score, ROM and patient 

satisfaction at 1 year after TKA. For example of 

studies are the study by Naal et al.
(9) 

showed more 

than 90 % of the patients were satisfied or very 

satisfied.  Additionally, patient-reported outcome 

measures (PROMs), including WOMAC and EQ-

5D, largely improved after 12 months. Similarly, 

the study by Giesinger et al.
(12) 

identified that cut-

off improved scores of the WOMAC, the EQ-5D 

and the KSS in TKA patients at 1 year after TKA 

significantly facilitated the outcome interpretation. 

 

Question 7: How long should patients be followed 

up and evaluated after TKA surgery? 

Consensus: There is no conclusive agreement 

whether what should be the minimum time for 

follow-up and evaluation after TKA surgery. 

However, patients should be followed up at 2 

weeks, 6 weeks, 12 weeks, 6 months and 1 year 

after TKA. Follow-up after 1 year is an optional. 

Delegate Vote: Agree: 75%, Disagree: 25%, 

Abstain: 0% (Strong Consensus) 

Justification: There was no study determined the 

minimal follow-up and the proper duration of 

follow-up after TKA surgery. We recommend all 

patients should be followed up at 2 weeks for 

closely evaluation of surgical wound or possible 

signs of complications. At 6 weeks and 12 weeks, 

besides regular evaluation, knee ROM should be 

closely evaluated. At 6 months, the patients’ 

clinical and functional parameters should closely 

evaluated. At 1 year, several assessment measures 

(Pain score, ROM, Functional performance 

measure) should be evaluated for outcome after 

TKA surgery. Follow-up after 1 year are optional 

for evaluate mid-term and long-term survivorship. 

Question 8: How often should postoperative knee 

radiographs be taken and how should knee 

radiographs post TKA radiographs be evaluated? 

Consensus:  

1. Postoperative knee radiographs should be 

taken at least once before the patient is 

discharged from the hospital. 

2. Postoperative knee radiographs should be 

taken at least once within 1 year after surgery, 

excluding radiographs taken before hospital 

discharge. 

3. For patients who are available for further 

follow-up, postoperative knee radiographs 

should be taken at least once every 2 years. 

4. For radiographic evaluation, the 

anteroposterior (AP) and the lateral views of 

knee radiographs are minimum necessary. 

Delegate Vote: Agree: 87.5%, Disagree: 12.5%, 

Abstain: 0% (Strong Consensus) 

Justification: Postoperative knee radiographs in 

anteroposterior (AP) and lateral views are 

minimum requirement which should be taken and 

evaluated after TKA surgery, whilst postoperative 

knee radiographs in skyline view is optional. Knee 

radiographs should be taken at least once before the 

patient is discharged from hospital in order to 

evaluate the limb and component alignments, as 

well as immediate complication defined by 

radiographs. Then, knee radiographs should be 

taken at least once within 1 year after surgery, 

excluding radiographs taken before hospital 

discharge, and at least once every 2 year period, 

especially those patients who are available for 

follow-up visits for early detection of abnormal 

radiographic signs. 
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Workgroup 5 Diagnosis and Treatment of Complications 

 
Leader   
Piya Pinsornsak, MD 
Delegates 
Chaitawat Ngarmukos, MD, Pruk Chaiyakit, MD, Rapeepat Narkbunnam, MD, Kriskamol Sitthitool, MD, 
Sunti Rojanavijitkul, MD, Science Metadilogkul, MD 

 
 

Question 1: After TKA surgery, when is the 

optimal time for postoperative follow up? 

Consensus: The patients need to be followed by 

orthopedic surgeon at 2-3 weeks, 6-8 weeks, 3-6 

months and yearly. If complications are detected 

(painful knee / stiff knee / infection / VTE), special 

follow-up can be modified. 

Delegate Vote:  Agree: Agree: 100 %, Disagree: 0 

%, Abstain: 0 % (Unanimous Consensus)   

Justification: Postoperative complications after 

TKA are difficult to diagnose by general 

practitioner. The consensus of the group agree to 

follow the patient by orthopedic surgeons. The time 

period should be at least 2-3 weeks after surgery to 

see the early complications especially for 

postoperative pain, wound infection and VTE 

complications, 6-8 weeks for the range of motion, 

ambulation, 3-6 months and yearly for the late 

complications. In case, the patients come to the 

hospital with complications, orthopedic surgeon 

should follow the patients closely. 

 

Question 2: Which symptom should be considered 

as a painful TKA? 

Consensus: Patient will be considered of having 

painful TKA if had the following symptoms  

1. VAS pain >6 or  

2. Pain does not improve with time or  

3. Persistent severe pain requiring strong pain 

killer or  

4. New episode of pain and disability. 

Delegate Vote: Agree: Agree: 100 %, Disagree: 0 

%, Abstain: 0 % (Unanimous Consensus)   

Justification: There is no published agreement of 

definition of painful total knee. However we 

believe that the level of pain requiring further work 

up should be severe pain, which at level of VAS > 

6 implied it is severe pain. And generally, the VAS 

pain scale after early post-operative period should 

be less than that.  And the self-resolvable pain 

should be subsided with time and not persistent. 

And if there is a new episode of pain and disability, 

the systematic work up should be done. 

 

Question 3: Which investigations should be the 

done in the patient with painful TKA?  

Consensus: Early management of painful TKA 

should include the followings:  

1. Knee radiographs investigation 

2. CBC, ESR and CRP  

3. Knee aspiration and joint fluid analysis 

Delegate Vote:  Agree: 100 %, Disagree: 0 %, 

Abstain: 0 % (Unanimous Consensus)   

Justification: One most common and disastrous 

complication of TKA is PJI, which its early 

symptoms is pain. The earlier the detection of PJI, 

the better the results we can expect. Therefore the 

early management in painful TKA should be 

evaluation of PJI. If PJI is excluded then further 

investigation for other causes will be 

considered
(1,2)

. 

 

Question 4: When should the patients be 

considered having periprosthetic joint infection 

(PJI)? 

Consensus: PJI should be considered if a patient 

has: 

1. Episode of wound drainage or  

2. Painful TKA or  

3. Clinical symptoms support infection  

Delegate Vote: Agree: 100 %, Disagree: 0 %, 

Abstain: 0 % (Unanimous Consensus)  

Justification: PJI is devastating complication after 

total knee arthroplasty
(3)

. The incidence of PJI after 

knee arthroplasty is 0.5 to 1%
(4,5)

. However the 

diagnosis of PJI after knee arthroplasty is difficult. 

Therefore, the Musculoskeletal Infection Society 

(MSIS) developed a new definition for PJI for 

increasing the accuracy of diagnosis
(6)

. The new 

criteria is 

1. There is a sinus tract communicating with the 

prosthesis; or 

2. A pathogen is isolated by culture from at least 

two separate tissue or fluid samples obtained 

from the affected prosthetic joint; or 

3. Three of the following five criteria exist: 
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 3.1 Elevated serum erythrocyte 

sedimentation rate (ESR) and serum C-

reactive protein (CRP)       

 concentration (ESR>30 mm/hour; 

CRP>10 mg/L) 

 3.2 Elevated synovial leukocyte count 

(>3000 cells/lL) or ++ leukocyte esterase strip 

test 

 3.3 Elevated synovial neutrophil 

percentage (PMN> 65%), 

 3.4 Isolation of a microorganism in one 

culture of periprosthetic tissue or fluid, or 

 3.5 Greater than five neutrophils per high-

power field in five high-power fields observed 

from   histologic analysis of periprosthetic 

tissue at ×400 magnification. 

 The consensus group suggested to 

recognize the early signs and symptoms in every 

patients after TKA surgery. Individual’s patients 

who suspected of having PJI after knee arthroplasty 

should be assessed using a MSIS criteria. 

 

Question 5: Which investigation should be 

considered in the patient whom PJI is suspected? 

Consensus: Suspected PJI patient should undergo 

the following investigations: 

1. Radiographic studies  

2. CBC, ESR, CRP  

3. Joint aspiration for cell count /cell 

differentiation / culture & sensitivity 

Delegate Vote: Agree: 100 %, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus)  

Justification: The Musculoskeletal Infection 

Society (MSIS) criteria for diagnosis of PJI help 

surgeons to identify the patient who was suspected 

having infection after knee arthroplasty
(7)

. The 

investigations such as CBC, ESR, CRP, Joint 

aspiration for cell count, cell differentiation, and 

culture should be done for every patients
(8-11)

. 

 

Question 6. When should the patient be considered 

of having stiff knee after TKA?  

Consensus: A patient should be considered of 

having stiff knee if he had less than 90 degrees of 

flexion after 6-8 weeks 

Delegate Vote: Agree: 100 %, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus)  

Justification: Because the range of motion needed 

for each activity of daily living is different. Going 

up stair needs 83 degrees of flexion, down stair 

needs 90-100 degrees, and changing position from 

sit to stand needs 93 degrees
(12)

. Generally accepted 

“90 degree of flexion” is the minimal requirement 

for daily activity. The goal of flexion after TKA 

also aims for 90 degrees
(13)

. Early treatment of stiff 

knee after TKA is manipulation under anesthesia 

(MUA) which is should to be done within 3 months 

after operation. Reported of complications, such as 

patellar tendon rupture, quadriceps rupture, 

supracondylar fracture, and hemathrosis found 

more in late MUA. The earlier MUA found 

achieving better knee flexion but no recommended 

exact time of MUA in stiff knee
(14-16)

. Surgeons 

usually follow postoperative clinical outcome at 2 

weeks, 6 weeks, 3-6 month after TK, and later on. 

It seems to be too late to detect and to make 

decision for MUA stiff knee from 3 months after 

operation. Although some surgeons preferred 

manipulation between 6-12 weeks, the consensus 

group decided using 6-8 weeks after TKA for early 

detection and MUA
(16,17)

. 

 

Question 7: When should the patient be suspected 

of deep vein thrombosis (DVT)?  

Consensus: DVT should be suspected if a patient 

has the following conditions: 

1. Entire leg swelling or  

2. Calf swelling > 3 cm compared to 

asymptomatic calf (10 cm below tibial 

tuberosity) or  

3. Unilateral pitting edema in symptomatic leg 

Delegate Vote: Agree: 100 %, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Venous thromboembolism (VTE) 

has been identified as one of a threaten 

complication to patients undergoing TKA. The 

incidence of asymptomatic deep vein thrombosis 

(DVT) has been estimated to be 30 %–80 % of 

inpatients undergoing TKA, however the incidence 

of symptomatic DVT is less common, ranging from 

0.5 to 4 %
(18,19)

. The consensus group 

recommended to identify the early warning signs 

and symptoms, as mentioned above, in every 

suspected patient after TKA surgery. Patients who 

are suspected of having DVT should be assessed 

using a clinical prediction rule such as the Well’s 

score
(20,21)

. In high score patients, investigations 

including D-dimer test, ultrasound or venography 

are required for diagnosis.  
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Workgroup 6 Thai Joint Registry 
 
Leader  
Viroj Larbpaiboonpong, MD  
Delegates 
Thana Turajane, MD, Ukrit Chaweewannakorn, MD, Polawat Witoolkollachit, MD,  
Rawee Sirithammawat, MD, Science Metadilogkul, MD, Worapoj Honglerspipop, MD,  
Suphachet Chiranavanit, MD 

 
 

Question 1: What are the benefits of Joint Registry 

in Thailand? 

Consensus: Joint Registry in Thailand can improve 

quality of patient’s life, better health care service 

and better patient safety and outcomes. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: yrtsigor tnioJgg provides threeggmaing

seulrn that benefit directly to the patients as the 

followings
(1)

: 

1. Reduce complications and revision rates by 

monitoring some errors from implant designs 

that cause the significant complications. 

2. Monitor functional efficacy in each design of 

prostheses available in Thailand. Medical 

professionals can provide the right and 

beneficial information to the patients. In worst 

case scenario, it may lead to recall any 

prostheses that cause the significant 

problems
(2)

.  

3. Improve standard care of patients who 

undergo knee arthroplasty surgery. 

 One indirect benefit of joint registry is 

knowledge & education. Joint registry can help 

surgeons to predict the trend of surgery and lead to 

the future study about many aspects on outcome of 

various types of surgery. 

 

Question 2: How should registry data be recorded 

in order to accomplish a successful Joint Registry 

in Thailand?  

Consensus: Both decent number of questions, 

which the in charging medical personnel are 

comfortable to record, and the record data must be 

enough for data analysis are the key success factor 

for joint registry in Thailand. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Since data collection of each patient 

in joint registry need to be recorded in detail, it can 

increase workload to orthopedic surgeon or 

involved medical personnel. This increasing 

workload may cause them decline to proceed on 

data recoding. To implement the joint registry 

become successful task force nationwide, the 

recorded data should be simplified and could be 

registered in several ways.  

 The averaged data recording time per 

patient should not exceed 5 minutes, and does not 

disturb the routine practice of the surgeon. In fact, 

the work load compensation for involved 

personnel, as the recorder, may be applied to 

increase the level of participation. However, the 

most important thing is to encourage the surgeon to 

realize how important of joint registry. Not only 

improvement of patient’s care in institutional and 

national level will be gained from the joint registry, 

but also statistical data & related researches 

enhancing orthopedic publications will be the 

results in the future. 

 

Question 3: How should the Thai Joint Registry be 

funded? 

Consensus: The budget for the operation of the 

Thai Joint Registry can be funded by any sources; 

however, the budget provider must has nothing 

related to any conflicts of interest. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: According to the standard 

confidential data managing, all information 

collected regarding joint registry must be stored 

securely in a safe data storage system, whilst the 

data pulling system should be practical and 

effective by only authorized personnel. Therefore, a 

continuous budget for maintaining proper data 

storage and management such software, security 

and maintaining system, is necessary. In case of 

improper data security, it may facilitate any 

sponsors who may have conflict of interest on 

using registry data to provide their benefits.  

 In order to avoid any conflicts of interest, 

the sources of grant should be from those public 

organizations in-charging the reimbursement of 

national health care system. However, the grants 

may be supported from any sources, such as private 
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sector (orthopedic industries) without any 

influential to the joint registry organization, as the 

third party, to run the activities
(3)

. 

 

Question 4: For data collection in the Thai Joint 

Registry, is the patient’s consent necessary?  

Consensus : It is necessary to have the patient’s 

consent for data collection and usage in the Thai 

Joint Registry. 

Delegate Vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: While the aim of the joint registry is 

to collect a certain medical information of patients 

into the national database for monitoring the use of 

knee implants inserted into patients, and analyzing 

the recorded data every year, the patient’s rights is 

the top priority of joint registry. Therefore, it is 

necessary to have the patient’s consent for data 

collection and usage in the Thai Joint Registry
 (3)

. 

 Form of consent should be designed by the 

working group of joint registry committee, in order 

to be the same pattern for nationwide usage. 

Individual patient should be informed that all of his 

(her) information will be the best confidential. The 

sensitive information such as patient’s name, 

identification number (ID) will not be disclosed. It 

is necessary to reassure patients that the joint 

registry is mainly to analyze the pool data of 

certain surgeries in order to improve patient’s 

outcomes. The patient’s permission to provide the 

information will not affect the treatment or surgery 

or implants, as well as any specific risks related to 

the permission. 

 

Question 5: Which scoring system is the most 

suitable for data collectionggin the registry, in terms 

of preoperative clinical assessment and 

postoperative clinical result of the knee at follow 

up? 

Consensus  :gg gKOOS-JR system is the most suitable 

for the Thai Joint Registry 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: According to the joint registry in 

countries worldwide, there are several parameters 

and scoring systems. There are both advantages and 

disadvantages in each system. Proper scoring 

system should be used are: 

1. Direct answer from the patients without 

surgeon’s influence 

2. Selected scoring system should not be a 

copyright 

3. Few questions and effective for evaluation 

4. Available in Thai version  

 Following these principles, the KOOS-JR 

system is most suitable for postoperative patient 

evaluation. All parts of this system require answers 

directly from the patients with no copyright, only 7 

questions, and available in Thai version.g 

 

Question 6: Which patient demographic data are 

necessary for recording and reporting in Thai joint 

Registry? 

Consensus: Patient’s name and last name,ggdateggofg

birth,ggbodyggweight,ggheight,ggIDggnumber, gender and 

co-morbidity are necessary for recording and 

reporting in Thai joint Registry g 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: The benefits of joint registry is to 

find the results of the certain surgeries nationwide. 

The important information should provide a link 

between the patient and the type of prostheses 

inserted into the patient. Therefore, the patient’s 

basic demographic data, including name, age, date 

of birth, and ID number, should be included. Since 

the revision TKA may not be operated by the same 

institution which the patient had at the primary 

TKA, the ID number is important data for tracking. 

 The other basic information that should be 

recorded in the view the experts are weight, height, 

sex and underlying disease. Because studies 

showed these factors could affect the long-term 

outcome of TKA surgery. 

 

Question 7: Which preoperative physical 

examinations are necessary for recording and 

reporting in Thai joint Registry? 

Consensus: Coronal alignment and sagittal ROM 

are needed in Thai Joint Registry. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: At physical examination before 

surgery in patients with knee osteoarthritis, the 

angular deformity and range of motion of the knees 

are mandatory. Both factors affect the decision for 

TKA, as well as the result of surgery. So, the 

experts’ opinion recommended that both physical 

examination data are necessary to collected in the 

joint registry. 

 

Question 8: Which patient general health 

assessment is necessary for recording and reporting 

in Thai joint Registry? 

Consensus: American Society of Anesthesia 

(ASA) Score for Physical Health classification 

system is necessary for recording and reporting in 

Thai joint Registry. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: There are several systems to assess 

the general health of the patient who undergo TKA 

surgery such as PROMIS 01, EQ5D, ASA. 

However, the most popular and easy system for 

evaluation is ASA Physical Health Classification.  

Currently, the ASA is the standard evaluation 

system before surgery in most hospitals in 

Thailand. It classifies the patient into 5 level which 

is easily to understand. Therefore, we 

recommended to use the ASA score for patient’s 
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general health assessment due to simple and 

practical. 

 

Question 9: Should the level of hospital service be 

recorded and reported in the Thai Joint Registry? 

Consensus: We classify the hospital into primary, 

secondary, tertiary or superior tertiary care which 

should be recorded and reported in the Thai Joint 

Registry.  

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: The level of hospital in Thailand are 

classified according to size and potentiality 

including primary, secondary and tertiary hospitals. 

The experts agreed that surgeries performed at 

hospital with different levels may affect patient’s 

outcomes including the short-term result, long-term 

result and complication rate. So, hospital level 

should be recorded and reported
(4)

. 

 

Question 10: Do we need to record and report the 

surgeon experience data? 

Consensus: Surgeon experience is not necessary in 

recorded data, because it can be retrieved from 

previous data record. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: According to joint registry in other 

countries, surgical experience directly affected the 

outcome of surgery
(4)

. The outcome was better in 

the hand of surgeons who have more surgical cases 

per year than who have less cases. The number of 

surgical cases per year of a surgeon can be 

calculated according to the record automatically. 

The first one to two years is the period of data 

collection that the registry cannot report the result. 

However, from the third year onwards, analytic 

information will be reported. The experts agreed 

that there is no need to clarify surgeon’s experience 

in surgery, except in the first phase of the Thai 

Joint Registry. 

 

Question 11:  Which intraoperative information 

data are needed to be recorded and reported in 

primary TKA? 

Consensus: Recoded data consist of type of 

arthroplasty (TKA or UKA), date of surgery, 

laterality, implants, navigations, augmentation, 

stem usage, intraoperative incidences, surgical 

approaches, surgical techniques, operative time, 

tourniquet time, patellar resurfacing, and DVT 

prophylaxis. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: From the national joint registry in 

several countries, data were analyzed and were 

provided in a variety of benefits, in terms of the 

factors that affect treatment outcomes and 

complications. Most of experts agreed that 

intraoperative information is important and 

necessary to be recorded in Thai Joint Registry. It 

is also useful for research and analysis for the 

results of treatment in the future.  

 

Question 12: Which intraoperative information 

data are needed to be recorded and reported in 

revision TKA? 

Consensus: Recoded data consist of type of 

previous surgery, date of revision, date of previous 

surgery, diagnosis (ICD10), implants, navigations, 

augmentation, stem, intraoperative incidences, 

surgical approaches, surgical technique, patellar 

resurfacing, anesthetic types, operative time, 

tourniquet time, history of patellar resurfacing after 

primary TKA, and DVT prophylaxis. 

Delegate vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Revision TKA data that are 

necessary are similar to those in primary TKA. 

However, there are some which are needed more 

than primary TKA such type of surgery, and date of 

previous surgery. Although, there may be no 

available data in the database in the first phase of 

the Thai Joint Registry, these information will be 

useful for evaluation of the longevity of each kind 

of implant in the future. 
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Session 1: Cemented and Cementless TKA 

  

Question 1: What is the role of cementless fixation 

in primary total knee arthroplasty (TKA)? 

Consensus: Recent studies have shown no 

sufficient evidence to demonstrate the superiority 

of cementless fixation to cemented fixation in TKA 

in terms of survivorship and clinical outcome. 

Considering the current design and cost involved 

with the cementless fixation in TKA, it may be 

considered as an optional for young and good bone 

quality patients. 

Delegate Vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Although the cement fixation in 

TKA is the most acceptable with the long-term 

survival rate in most studies, there is a problem of 

osteolysis at bone-cement interfaces leading to 

aseptic loosening, particularly in the young 

patients. Cementless fixation was reported to be 

able to avoid this problem
 (1-3) 

.The cementless 

TKA is an option for young patients with adequate 

bone stock. Concepts of the cementless TKA are to 

provide biological fixation with osteo-conductive 

prosthetic surfaces and improve the longevity of 

prosthesis, particularly in younger patients
 (4)

. Many 

recent studies have reported survival rates of 99% 

and 97% for cemented and cementless TKA, 

respectively
 (4-7)

. From the limited number of 

studies available, the cementless TKA has shown 

some advantages in term of survival rate and 

clinical outcomes over the cemented TKA.  

 In contrast, Meta-analysis from Mahomed 

et al has not shown a clear superiority of 

cementless over cemented TKA, in terms of 

survival rates and clinical outcomes
 (7)

.Khaw et al 

reported a randomized controlled study comparing 

survival rates between cemented and cementless 

TKAs (95.3% for cemented TKAs versus 95.6% 

for cementless TKAs) in 501 implants of the same 

design
 (8)

. 

 Park et al conducted a study of 50 patients 

undergoing a simultaneous bilateral knee 

replacement with implants of the same design, 

which were cemented on one side and cementless 

on the contralateral side. The survival rate of the 

femoral components was 100% for both implants, 

while the tibial component showed a survival rate 

of 100% for the cemented TKAs, and 98% for the 

cementless TKAs but no significant differences in 

clinical results were found
 (9)

.  

 Cementless TKA can be used in a young 

patient (under 65 years old) with a good bone 

quality but the cost of this fixation may be up to 3 

times more than that of cemented TKA. Finally, the 

decision of prosthetic selection should depend on a 

surgeon to weigh advantages and disadvantages 

with patients and their family. 

 

Session 2: PS and CR design  

   

Question 2: When should the posterior-stabilized 

(PS) total knee system be considered?  

Consensus: Regarding primary TKA, the posterior-

stabilized design could be used in almost all 

patients. 

Delegate Vote:  Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Both posterior-stabilizes (PS) and 

posterior cruciate-retaining (CR) TKA have shown 

survival rates > 90% at follow-up time of 10 to 20 

years
 (10-14)

. Many studies comparing PS with CR 

design have reported differences
 (15-17) 

and no 

differences
 (18-21) 

in clinical outcomes. However, PS 

TKA remains as a popular design for all age groups 

of osteoarthritis knee patients
 (22-25)

.  With PS TKA, 

the studies have shown a better range of motion 

(ROM)
 (17)

, easier ligament balance, and more 

reliable femoral rollback
 (16,26)

.   We believed that 

PS designs require less technical experience, 

created more stable component interface, increased 

knee flexion and could be used in all primary TKA
 

(27-31)
. 

 

Question 3: When should the posterior cruciate-

retaining (CR) total knee system be avoided? 

Consensus:  The posterior cruciate-retaining (CR) 

design total knee arthroplasty should be avoided in 
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severe knee deformity, poor soft tissue balance, 

excessive bone loss, impaired PCL function and 

when surgery performed by less experienced 

surgeons. 

Delegate Vote:  Agree: 71.4% Disagree: 0%, 

Abstain: 28.6% (Strong Consensus) 

Justification:  Theoretically, the posterior cruciate-

retaining (CR) TKA provided advantages in term 

of the better clinical outcomes: increased post-

operative knee proprioception, normal knee 

kinematic
 (18,32)

.   In addition, CR design allowed 

preservation of bone stock from avoiding the 

cutting of femoral bone, creating of femoral 

rollback on the tibia during knee flexion and 

greater stabilization of the prosthesis with the 

preventing anterior translation of the femur on the 

tibia from PCL function
 (28-31)

.  

 Several important factors for successful 

CR TKA were PCL balancing and how to assess 

PCL function. In severe deformity knee, some 

surgeons concerned about the function of PCL and 

many surgeons felt that the PCL balancing was too 

difficult that PCL cannot be preserved. For this 

type of patient, we required a step-wise PCL 

release which may damage of the PCL during 

operation. These issues led most surgeons to avoid 

CR TKA in severe deformity knee and chose the 

PS design instead
 (33-35)

. In case of poor soft tissue 

balance or PCL dysfunction, CR TKA may create 

the instability after TKA, especially flexion 

instability that presented with painful knee, 

recurrent knee effusion, and difficulty stair 

climbing
 (34,36,37)

.  Adjustment of PCL tension can 

be achieved with an accurate measured resection 

technique which the resected bone of femur and 

tibia is exactly replaced with prosthesis material. 

The distances between ligament insertions must be 

kept constant, and the ligament tensions should 

remain the same before and after operation. For a 

less experienced surgeon, the correct bone cut 

might be challenging.  

 

Session 3: Fixed and Mobile bearing TKA 

 

Question 4: When should the mobile-bearing total 

knee system be considered? 

Consensus: The theoretical advantages of mobile 

bearing total knee system include more coronal and 

sagittal conformity, lower contact stress and lower 

backside wear. However, the recent meta-analysis 

comparing fixed-bearing and mobile-bearing total 

knee system have found no significant differences 

in prosthesis longevity or functional outcome. 

Choice of prosthesis should be therefore made on 

the basis of other factors, including cost and 

surgeon’s experience. 

Delegate Vote:  Agree: 100% Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Based on many previous studies, 

good functional outcomes, long term survival rate 

over 90 % at a minimum 10-year follow-up 

following the use of fixed-bearing TKA
 (13,38,39) 

were reported. However, some studies of fixed-

bearing TKA have reported high wear rate patterns 

including delamination, pitting and scratching of 

the polyethylene insert
 (40,41)

.  To correct these 

problems, mobile-bearing TKA was introduced as 

an alternative to the original fixed-bearing TKA
 (42)

. 

The aim of mobile-bearing TKA is to decrease the 

contact stresses and wear
 (43,44)

. Mobile-bearing 

TKA allows the movement of polyethylene insert 

relative to the tibial tray and this motion has been 

shown to decrease in wear rate and subsequently 

reduce polyethylene-induced osteolysis
 (45)

. But this 

concept of mobile-bearing TKA is theoretical as 

clinical and functional outcomes between the fixed 

and mobile-bearing TKA remain unclear. 

 A published RCT in 2009 compared early 

clinical and functional results of a fixed-bearing 

TKA and rotating platform (RP) TKA. Outcomes 

including range of motion (ROM), Knee Society 

Score (KSS), Western Ontario MacMaster 

(WOMAC) and Short Form-36 (SF-36) were 

measured preoperatively and at 6 weeks, 3 months, 

6 months, 1 year, and 2 years. No significant 

differences were shown in the ROM, KSS, 

WOMAC and SF-36 at any period. No clinically 

significant differences were noted in the 

radiographic analysis. They concluded that the use 

of a fixed-bearing or RP TKA did not affect the 

early functional outcomes
 (46)

.  

 Kwang Jun Oh et al. conducted a meta-

analysis in 2009 comparing the advantages of 

mobile-bearing with those of fixed-bearing TKA, 

and founded no significant difference in the KSS, 

Pain Scores, ROM, occurrence of radiolucent lines, 

prosthesis-related complications, and participant 

preference. The results suggest that the mobile-

bearing does not offer clinical or radiologic 

advantage over the fixed-bearing TKA
 (47)

. 

 A prospective randomized trial in 2011 

reported a minimum 10-year clinical and radiologic 

follow-up of 89 patients (107 knees) who were 

randomized to have one of these different designs 

for TKA. Twenty-six patients (30 knees) who had 

fixed-bearing and 24 patients (33 knees) who had 

mobile-bearing TKA were available for follow-up. 

They founded that two mobile-bearing TKA were 

revised for aseptic loosening at tibial component in 

one and femoral component fracture in the other. In 

patients who did not have revision surgery, there 

were no differences between the groups with 

respect to mean KSS, knee flexion, or pain scores
 

(48)
. 

 A meta-analysis study in 2011 reviewed 

14 studies reporting primary outcome of KSS, post-

operative ROM and Hospital for Special Surgery 

scores (HSS). This meta-analysis demonstrated no 

difference between fixed-bearing and mobile-

bearing TKA in all aspects. They concluded that 
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mobile-bearing TKA did not offer any superiority 

to fixed-bearing TKA so far, and suggested more 

randomized trials with a larger sample size and 

longer follow-up were needed to evaluate these two 

designs of prosthesis
 (49)

. 

 In 2013, a meta-analysis identified 29 

papers reporting survivorship and clinical and 

function KSS of 6437 TKAs using the Low Contact 

Stress (LCS) Rotating Platform (RP) mobile 

bearing TKA by comparing the survivorship of the 

LCS RP TKA to that of the Swedish Knee Registry 

at 10-year follow-up. It reported very high 

survivorship up to 20 years with a very low 

incidence of wear-related revision in the second 

decade. Survivorship of LCS RP knees up to 14 

years was higher than that of all knees in the 

Swedish Knee Registry
 (50)

. 

 Data from another meta-analysis showed 

that in 1614 knees performed in 807 patients from 

12 RCTs, the 2- to 5-year follow-up demonstrated 

that no statistical difference was found between 

mobile-bearing and fixed-bearing TKA in terms of 

America Knee Society score (WMD:−1.29, 95% 

CI:−5.65 to 3.06), pain score (WMD:−3.26, 95% 

CI:−10.45 to 3.93), ROM (WMD:−4.16, 95% 

CI:−9.97 to 1.66), reoperation (RR: 1.00, 95% CI: 

0.28 to 3.60), and radiolucent lines (RR: 1.51, 95% 

CI: 0.70 to 3.24). The results were similar at 1-, 5- 

to 8-, or > 8-year follow-up. Patient's satisfaction 

(RR: 0.85, 95% CI: 0.54 to 1.34), and complication 

(≤2-year, RR: 0.55, 95% CI: 0.29 to 1.04; >2-year, 

RR: 1.0, 95% CI = 0.73 to 1.38) also showed no 

difference between two groups. So based on this 

meta-analysis, the superiority of mobile-bearing to 

fixed-bearing TKA was not detected. More 

randomized trials with a larger sample size and 

longer follow-up are needed to evaluate these two 

types of prosthesis
 (51)

. 

 An article in April 2016 reviewed the 

literature comparing fixed-bearing and mobile-

bearing TKA in biomechanical and clinical aspects, 

including observational studies, clinical trials, 

national and international registries analyses, 

randomized controlled trials, meta-analyses and 

Cochrane reviews. It found that none of the 

published studies has reported any significant 

improvement in term of patient satisfaction, 

clinical, functional and radiological outcome or 

medium and long-term survivorship from using 

mobile-bearing in TKA. The choice of prosthetic 

selection should be based on other factors, 

including cost and surgeon experience
 (52)

. 

 

Session 4: Single and Multi-radius design 

   

Question 5: Are there any differences between 

single-radius and multi-radius designed total knee 

systems regarding to the clinical outcomes? 

Consensus:  Both single-radius and multi-radius 

designed knee prostheses were found to improve 

knee function and patients’ quality of life in short-

term and midterm follow-up. There are no 

differences in clinical outcomes: analyses of 

function range of motion, complications, patient 

satisfaction and survival rate. The sagittal radius of 

femoral component should not be considered as a 

main factor when choosing prosthesis for total knee 

arthroplasty. 

Delegate Vote:  Agree: 85.7%, Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 

Justification: The differences of prosthetic design 

in TKA have been deemed to affect the clinical 

results after TKA. Classical multi-radius (MR) 

design TKA allows multiple knee centers of 

rotation, which moves in a J-curve pattern
 (53)

. In 

contrast, single-radius (SR) design TKA was 

deemed to allow a constant knee center of rotation, 

which might result in a more stable on fixed 

femoral axis, closed to the transepicondylar axis 

and create the tightening of both medial and lateral 

collateral ligament along knee flexion than in the 

MR design
 (54)

. The theoretical advantages in knee 

kinematics of the SR designs are a better recovery 

of the extensor mechanism, a decrease in patellar 

load, and better ligament stability
 (55-58)

. However, 

results from recent studies remain controversial in 

term of the clinical outcomes of the SR and MR 

femoral designs
 (59-61)

. A previous meta-analysis did 

not provide clinical support for the theoretical 

advantages of the SR implant design
 (62)

. Finally, 

many studies have considered that both SR and MR 

femoral designs in TKA can significantly reduce 

pain, improve knee joint function, patients’ quality 

of life, same range of motion, patient satisfaction if 

used with a proper technique
 (63,64)

. In conclusion, 

the sagittal radius of the femoral component should 

not be considered as the main factor when choosing 

the design of TKA. 

 

Session 5: High-flexion designed TKA 

 

Question 6A:   What are the differences between 

high-flexion designed and conventional designed in 

primary TKA? 

Consensus:  There are no significant differences 

between high-flexion designed primary TKA and 

conventional designed TKA, in terms of range of 

motion (ROM), clinical outcomes and patient 

satisfaction.  

Delegate Vote:  Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

 

Question  6B: When should the high-flexion design 

be considered in primary TKA? 

Consensus: There is no conclusive 

recommendation for the indication to use high-

flexion design in primary TKA.  

Delegate Vote: Agree: 85.7%, Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 
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Justification: Range of flexion of the knee is an 

important indicator of postoperative functional 

outcome, especially in Asian patients. A theoretical 

advantages of high-flexion (HF) implants over 

conventional implants is to increase in knee flexion 

and improve clinical outcomes by an additional 2-

mm bone cut from posterior femoral condyle, 

modification of tibial insert component
 (65)

. 

 Recent meta-analysis has demonstrated 

that HF implants improve postoperative ROM and 

functional outcome, but there were no significant 

differences in term of ROM, KSS score, HSS 

score, WOMAC, SF-36, patients satisfaction, 

survival rate and complication when compared to 

conventional implants
 (66-70)

. Even in subgroup 

analysis comparing between HF-cruciate retaining 

(CR) implant vs standard CR implant and HF-

posterior stabilization (PS) implant vs standard PS 

implant showed no superiority outcome of HF 

implant over standard implant
 (66,67,71,72)

. 

 Meanwhile, some studies showed that HF 

implants gain about 0.4- 2
O 

of significant difference 

in ROM when compared to conventional implants
 

(65,73)
. However, the difference is very small and 

might not have any clinical advantage.  

 

Session 6: Gender-specific designed TKA 

 

Question 7:  When should a gender-specific (GS) 

implant be considered? 

Consensus: A gender-specific implant did not 

confer any benefit in functional outcome or patient 

satisfaction when compared to a conventional 

implant except for lower overhang rate in gender-

specific TKA. There was no obvious superiority 

with use of gender-specific implant. 

Delegate Vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Nowadays, the difference in 

anatomy of knee between men and women has 

been well defined. Women tend to have narrower 

medial to lateral dimension of femoral condyle for 

any given anterior to posterior dimension, greater Q 

angle, less pronounce of anterior femoral condyle
 

(74,75)
. However, most of the conventional 

prostheses used in TKA are designed according to 

aspect of male femoral condyle. Thus, conventional 

prostheses in women tend to be oversized which 

may cause overstuff of patellofemoral 

compartment, overhang of knee capsule and lead to 

reduction of ROM and functional outcome
 (76)

. 

Theoretically, GS prosthesis has been developed to 

solve these problems. 

 Although GS prosthesis has significantly 

reduced overhang rate of femoral component and 

increased in a perfect fit rate of femoral 

component, there were no clinical significances
 

(76,77)
. The evidence from current literature did not 

show any clinical benefits of GS prosthesis over 

conventional prosthesis in term of KSS score, HSS 

score, WOMAC, postoperative pain, ROM, 

complication and patients satisfaction
(76,78-80)

. 

 

Session 7: Patellar resurfacing in TKA 

 

Question 8 : Are there any differences between 

patellar resurfacing and non-resurfacing in TKA 

surgery? 

Consensus:  No significant differences were found 

between patellar resurfacing and non-resurfacing in 

term of anterior knee pain rate, knee pain score, 

knee society score and knee functional score. 

Selectively resurface should base on the presence 

of anterior knee pain, notably damaged articular 

cartilage, inflammatory arthritis, isolated PF 

arthritis and patellar subluxation/maltracking. 

Delegate Vote: Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Whether to resurface the patellar 

during primary TKA remains controversial. Even 

though some surgeons selectively resurface the 

patellar based on the presence of significant 

cartilage damage, inflammatory arthritis, isolated 

patellofemoral arthritis, persistent anterior knee 

pain and patellar subluxation or maltracking, others 

routinely resurface to avoid the increased rate of 

postoperative anterior knee pain and reoperation for 

secondary resurfacing
 (81,82)

. 

 It has been believed that the risk of 

anterior knee pain and reoperation rate in 

nonresurfaced patient are higher, but it is not clear 

whether these problems would be resolved with 

secondary resurfacing. The available evidence 

revealed that patellar resurfacing may reduce the 

risk of reoperation by 4% when compared to 

nonresurfaced group
 (83,84) 

and 20-65% of secondary 

resurfaced patients were dissatisfied with this 

procedure
 (85,86)

. Meanwhile, the anterior knee pain 

rate, knee pain score, knee society score and knee 

functional score were not different between the 

groups
 (81,83,84,87)

. Patellar denervation without 

patellar resurfacing may be an alternative option to 

reduce postop anterior knee pain after TKA
 (88)

. 

 

Session 8:  Alternative bearing in TKA 

 

Question 9 : What are the roles of highly cross-

linked polyethylene (XLPE) in primary TKA? 

Consensus:  No significant difference was found 

between conventional PE and XLPE in primary 

TKA in terms of total number of reoperation, 

reoperation due to prosthesis loosening, osteolysis, 

mechanical failure related to tibial PE and post-

operative KSS score.  

Delegate Vote: Agree: 85.7%, Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 

Justification: Polyethylene wear, osteolysis and 

prosthesis loosening are major complications 

affecting the longevity of TKA. Particularly, 

younger and more active patients can experience 
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early onset of polyethylene wear associated with 

prosthesis loosening. Therefore, in an attempt to 

improve the survivorship of TKA, the 10-year 

results of XLPE in THA have led to its use in TKA. 

 However, the cross-linking process of 

polyethylene to enhance wear property had a 

negative effect of reducing the mechanical 

properties of XLPE, which can lead to fatigue 

failure. Other concern is that wear mechanism in 

the knee is difference from the hip
 (89)

. 

 Current literatures only reported midterm 

clinical outcomes of XLPE in TKA. These 

available data support comparative safety of XLPE 

to conventional PE related to reoperation rate, 

prosthesis loosening, mechanical failure of tibial 

PE and osteolysis
 (90-92)

, but no clinical difference in 

term of postoperative Knee Society Score and Knee 

functional score
 (89,93)

. A large, well designed and 

long-term follow-up study will be necessary to 

further clarify the effect of XLPE in TKA. 

 

Session 9:  Other design in TKA 

 

Question 10: What are the roles of oxidized 

zirconium implant surface in primary TKA? 

Consensus: TKA with an oxidized zirconium 

femoral component gives comparable long-term 

rates of survival and functional outcomes with 

conventional implants. Low-wear articulations may 

be considered cost-effective, although the cost 

effectiveness is age-dependent, with the cost per 

quality being significantly lower for younger 

people than for older people. Special surface 

prosthesis has a role in metal allergy patients.  

Delegate Vote:  Agree: 85.7%, Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 

Justification: Polyethylene (PE) wear leading to 

osteolysis and aseptic loosening of prosthesis 

remains as concerning complications that may 

jeopardize long-term outcomes of TKA, particular 

in young and active patients. In an attempt to 

reduce PE wear, secondary osteolysis, and improve 

survivorship of TKA, a pursuit of an alternative 

bearing has emerged. Oxidized zirconium was 

introduced as an alternative bearing for femoral 

component in TKA because of it “theoretical” 

superiority to conventional cobalt chromium 

(CoCr). 

 Zirconia, the oxide of zirconium, is a 

commonly utilized ceramic material. Concerns on 

potential in vivo breakage have prohibited its use in 

the field of TKA. However, oxidized zirconium has 

been developed as a metal-ceramic hybrid material. 

Unlike pure zirconia, oxidized zirconium composed 

of a solid metallic zirconium core with just the 

surface layer transformed to a zirconia ceramic. 

 Oxidized zirconium has been proven in in 

vitro and retrieval studies to have better wear 

properties than cobalt chromium and less surface 

damage on PE
 (94,95)

. Furthermore, OxZr femoral 

component has no nickel particles, making this 

material safe and sound in patients with metal 

allergy
 (96-98)

. However, the result from midterm 

studies demonstrated the comparable outcome, 

safety and longevity to CoCr
(95,99,100)

, and an in vivo 

study also reported no difference in PE wear 

particle between OxZr and CoCr
 (101)

. Recently, 

long-term studies reported that the 10-year 

survivorship of OxZr TKA were 97%
(97,102)

. These 

studies could not demonstrate the “theoretical” 

advantage of OxZr over CoCr. 

 

Session 10: Fixed and Mobile bearing UKA 

 

Question 11: Are there any different outcomes 

between fixed-bearing UKA design and mobile 

bearing UKA design? 

Consensus: No significant different clinical 

outcome was demonstrated when comparing fixed-

bearing and mobile bearing UKA designs. The 

surgeons should select UKA design based on 

surgeon experience. 

Delegate Vote: Agree: 71.4%, Disagree: 0%, 

Abstain: 28.6% (Strong Consensus) 

Justification: Extensively literatures and meta-

analyses have compared the results between fixed-

bearing and mobile bearing UKA by including 

short to long terms of follow-up studies. There is 

no significant difference in term of pain score, 

WOMAC score, SF-36, Oxford knee score, 

American Knee society knee and functional scores, 

range of motion and survivorship of the prosthesis
 

(103,104)
. However, the mean time to revision in 

mobile bearing UKA was 2.5 ± 1.8 years that was 

significantly earlier than 6.7 ± 2.5 years in fixed-

bearing UKA
 (104)

. A bearing dislocation and lateral 

compartment progression has been well 

documented as one of the predominated causes of 

early failure in mobile UKA
(105-107)

. Parratte. et al. 

reported a minimum 15 years of follow-up 

comparing between both UKA designs performed 

by experience surgeons from one institute, and 

found no difference of the knee society function 

and knee scores as well as the survivorship
 (108)

. 

The main reason for revision of the fixed-bearing 

UKA in this long term study was wear of a 

polyethylene which was concordant to the study 

reported by Cheng T. et al.
 (105)

. There is still a need 

for large, well-designed RCTs with long term 

follow-up to assess clinical, radiological and 

kinematic outcomes of mobile vs fixed bearing 

designs in UKA. 

 

Session 11: HTO 

 

Question 12: Which implant should be used for 

fixation in HTO operation? 

Consensus:  We should use implants such as plate, 

staple, and external fixator in HTO operation. 
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Delegate Vote:  Agree: 85.7%, Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 

Justification:  It is well understood that a proper 

fixation is mandatory for a fracture healing. Since 

the high tibial osteotomy to realign the lower limb 

axis needs some forms of bone cut that mimic the 

fracture, the osteotomy site should be sufficiently 

fixed to promote bone healing, maintain correction 

and allow early knee motion. Hofmann et al. 

compared 19 conventional high tibial osteotomies 

with cast immobilization and 21 high tibial 

osteotomies utilizing a rigid fixation with a buttress 

plate and allowed an immediate knee motion. They 

found that 8 knees (42%) in conventional group 

had complications including 1 nonunion, 3 delayed 

unions, 2 losses of correction, 2 intra-articular 

fracture, 2 transient peroneal nerve  palsies, 1 

compartment syndrome, and 1 superficial infection 

versus only 1 knee in rigidly fixed osteotomy group 

which was an intra-articular fracture. The 

conventional group had 3 knees with less than 90 

degrees of knee flexion at 6 months, whereas all 

rigidly fixed osteotomy knees had at least 90 

degrees of flexion at 6 weeks of follow-up
 (109)

. 

Westrich et al. had demonstrated less postoperative 

shortening of the patellar tendon in the high tibial 

osteotomy with a rigid fixation. A total of 34 HTO 

knees treated with postoperative immobilization 

had significant differences in an Insall-Salvati 

index and a Blackburne-Peel index compared to 35 

HTO knees treated with internal fixation and early 

motion
 (110)

.  Many options of fixation are available 

for a specific osteotomy technique including bone 

staple, external fixation device and plate fixation 

which showed favorable rates of union, minimal 

prevalence of knee stiffness and persistence of 

alignment correction
 (2,111-114)

.  

 

Session 12: General basis 

 

Question 13: What are the standard specifications 

for TKA prosthesis?  

Consensus: The prosthesis of choice should be 

made by international certified manufacturer or 

have good track record (at least 95% survival rate 

at 5 years). Its manufacturer should be able to 

provide the instruments and implants for any cases 

including complicated cases. New prosthesis 

models should be monitored by Thai Joint Registry 

after distribution in Thailand.  

Delegate Vote:  Agree: 100%, Disagree: 0%, 

Abstain: 0% (Unanimous Consensus) 

Justification: Variety of prosthesis from many 

companies were used in Thailand. To select 

appropriate knee prosthesis for patients, Thai 

orthopaedists should make a decision based on the 

track records from reliable registration and 

established training centers, etc. In the recent years, 

Thai orthopaedists make their decision on knee 

prosthesis based on several factors such as price of 

an implant, allowable budget per each patient, the 

country of new manufacturer, etc.  

Important criteria to select an implant for Thai 

patients are the following: 

1. Sufficient information of an implant: good 

track record, 95% survival rate at least for 5 

years, safety information, etc.  However, the 

5-year survival rate information might not be 

available for a new version of prosthesis. 

Hence, it may be suggested to reduce the 

survival rate information to at least 2 years if 

an acceptable wear rate from a laboratory test 

is available.  

2. Proper manufacturer: manufacturer should be 

able to supply complete sets of instrument for 

any situations such as for augmentation and 

revision. 

3. Proper price: selected implants should be 

affordable considering the patient’s healthcare 

allowance and benefits.   

4. Systemic monitoring: Thai joint registry 

should keep a record of all prosthesis, 

especically new prosthesis, to evaluate the 

performance and safety. This information 

should become available for relevant 

organizations and orthopaedists. 

Question 14: In complicated primary TKA or 

intra-operative periprosthetic fracture, which 

implants should be considered? 

Consensus:  The use of extra or special implants 

(such as metal augment, stem extension, and 

constrained prosthesis) should be recommended for 

primary total knee arthroplasty in the complicated 

cases (example in severe osteoporosis, severe 

deformity, severe bone loss, and collateral ligament 

insufficiency).  

Delegate Vote:  Agree: 71.4%, Disagree: 14.25%, 

Abstain: 14.25% (Strong Consensus) 

Justification: In some circumstances, primary knee 

prosthesis may not be able to provide a good host 

bone-prosthesis stability or joint stability for the 

knee which complicated with severe deformity, 

bone defects, collateral ligament insufficiency that 

are commonly associated with posttraumatic 

condition, inflammatory arthritis, previous 

infection, extensor mechanism deficiency, 

iatrogenic fracture, or others. 

 The management of bone defects is 

generally considered based on size and site of the 

defect. The modular metal augments with or 

without a stem extension are useful for medium 

size non-contained defect ranged from 5-20mm 

because the laboratory testing has demonstrated 

that the metal wedge provided a superiority in 

resisting deflection compared to the use of bone 

cement with or without screws reinforcement for 

the peripheral tibial bone defect
 (115)

. A good 

clinical survivorship have been shown, Pagnano et 

al.  reported no TKA need to be revised following 
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metal wedge augmentation for tibia at an average 

4.8 years of follow-up
 (116)

. Hamai S et al.
 (117) 

 

reported the result of 26 knees in 21 rheumatoid 

arthritis patients using metal blocks with stem 

extension for the tibial bone defect with average 

depth of 19 mm. Significant improvements was 

shown in term of range of motion and Knee Society 

Score. At the mean follow-up of 6 years, there were 

2 knees failure because of a supracondylar fracture 

and knee instability but no knee had an implant 

loosening. There were studies
 (118,119) 

 demonstrated 

an osteointegration of a host bone into the femoral 

and tibial metaphyseal-cone type implant in all the 

patients after 5-47 months of follow-up. A 

structural allograft such as a femoral head or distal 

femoral allograft may be required for the 

noncontained bone defects larger than 20mm which 

exceed the thickness of the metal augmentation 

been usually available. Engh GA. et al. 

demonstrated 87% good or excellent clinical result 

without revision surgery of 30 patients underwent 

primary or revision TKA in conjunction with 

structural allografts
 (120)

. 

 The patient with severe varus or valgus 

deformity, an incompetence of the collateral 

ligament can be well stabilized with more 

constrained knee prosthesis with or without the 

stem extension. Lachiewicz PF and associate 

reported the results of 42 knees including 27 valgus 

knees, 12 severe flexion contracture knees and 3 

others. All knees underwent primary TKA using 

the constrained prosthesis with a mean of 9 years 

follow-up. 86% of knees were rated as good or 

excellent results and a 10-year survivorship is 

96%
(121)

. Anderon JA and associates also reported a 

good result without radiographic loosening of the 

constrained prosthesis implanted in 70 severe 

valgus knees even if the stem extension was not 

used
(122)

.  

 An iatrogenic severe or excessive 

stripping of the medial collateral ligament can 

achieve a good result with an alternatively use of 

the constrained knee prosthesis as well. Lee GC. 

and Lotke PA have shown that the knee society 

score of 30 patients who increased prosthetic 

constraint because of an intraoperative  MCL injury 

was comparable to the knee score of the control 

group. 4 of 7 patients treated without increased the 

component constraint were revised compared to 

none in the group treated with additional constraint
 

(123)
. 

 In patient who has a substantial disruption 

of multiple ligament, tumor resection, neuropathic 

joint or a recurvatum associated with quadriceps 

mechanism insufficiency, a hinged type knee 

prosthesis should be considered. Zeng M. et al. 

reported a satisfactory outcomes ad radiographic 

assessment of 7 patients with 8 charcot knees 

treated with 3 rotating hinge prostheses and 5 long 

stem condylar-constrained prostheses
 (124)

. Hinge 

type knee prosthesis also provided the favorable 

improvement for painful hyperextension knees in 

13 patients affected by poliomyelitis without early 

complications
 (125)

.     

 

Question 15A: Should Thailand produce our own 

knee prosthesis? 

Consensus:  Thailand should produce our own knee 

prosthesis. 

Delegate Vote:  Agree: 71.4%, Disagree: 14.25%, 

Abstain: 14.25% (Strong Consensus) 

Justification: To have prosthesis produced by 

Thailand manufacturer is a very important strategy 

not only for healthcare system but also for the Thai 

economy. While the cost of and the demands for 

implants are rising every year, Thailand still 

completely depends on importing the prosthesis.  

To be able to produce its own prosthesis, Thai 

patients will benefit from more affordable 

healthcare. Thai economic deficit will be reduced; 

Thailand will also generate another important 

healthcare industry sector, creating jobs for Thai 

people. In addition, the Thai prosthesis industry 

will undoubtedly accumulate its own knowledge in 

prosthesis production, ensuring the compatibility of 

the products to Thai people.  This whole process 

will warrant sustainability of the healthcare 

industry. However, the precautious measure is to 

ensure that Thai orthopeadists will use Thai 

products, which can be assured by relevant 

governmental bodies.  

 

Question 15B:  How will Thailand produce our 

own knee prosthesis? 

Consensus:  No conclusion was reached on how 

Thailand will produce our own knee prosthesis.  

Delegate Vote:  Agree: 85.7% Disagree: 0%, 

Abstain: 14.3% (Strong Consensus) 

Justification: There are many concerns on how 

Thailand will produce its own knee prosthesis. The 

following factors should be taken into serious 

consideration before making it a national project 

such as material for production, quality control, 

cost and benefit, and intellectual properties of the 

design and the production process. 

 

References 
1. Lombardi AV, Jr., Berasi CC, Berend KR. 

Evolution of tibial fixation in total knee 

arthroplasty. J Arthroplasty 2007; 22(4 Suppl 

1): 25-9. 

2. Naudie DD, Ammeen DJ, Engh GA, 

Rorabeck CH. Wear and osteolysis around 

total knee arthroplasty. J Am Acad Orthop 

Surg 2007; 15(1): 53-64. 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26307109


75 

JRCOST VOL.40 NO.3-4 July-October 2016 

3. O'Rourke MR, Callaghan JJ, Goetz DD, 

Sullivan PM, Johnston RC. Osteolysis 

associated with a cemented modular posterior-

cruciate-substituting total knee design : five to 

eight-year follow-up. J Bone Joint Surg Am 

2002; 84-A(8): 1362-71. 

4. Bassett RW. Results of 1,000 Performance 

knees: cementless versus cemented fixation. J 

Arthroplasty 1998; 13(4): 409-13. 

5. Rand JA. Cement or cementless fixation in 

total knee arthroplasty? Clin Orthop Relat Res 

1991(273): 52-62. 

6. McCaskie AW, Deehan DJ, Green TP, Lock 

KR, Thompson JR, Harper WM, et al. 

Randomised, prospective study comparing 

cemented and cementless total knee 

replacement: results of press-fit condylar total 

knee replacement at five years. J Bone Joint 

Surg Br 1998; 80(6): 971-5. 

7. Gandhi R, Tsvetkov D, Davey JR, Mahomed 

NN. Survival and clinical function of 

cemented and uncemented prostheses in total 

knee replacement: a meta-analysis. J Bone 

Joint Surg Br 2009; 91(7): 889-95. 

8. Khaw FM, Kirk LM, Morris RW, Gregg PJ. 

A randomised, controlled trial of cemented 

versus cementless press-fit condylar total knee 

replacement. Ten-year survival analysis. J 

Bone Joint Surg Br 2002; 84(5): 658-66. 

9. Park JW, Kim YH. Simultaneous cemented 

and cementless total knee replacement in the 

same patients: a prospective comparison of 

long-term outcomes using an identical design 

of NexGen prosthesis. J Bone Joint Surg Br 

2011; 93(11): 1479-86. 

10. Langlais F, Belot N, Ropars M, Lambotte JC, 

Thomazeau H. The long-term results of press-

fit cemented stems in total knee prostheses. J 

Bone Joint Surg Br 2006; 88(8): 1022-6. 

11. Vessely MB, Whaley AL, Harmsen WS, 

Schleck CD, Berry DJ. The Chitranjan 

Ranawat Award: Long-term survivorship and 

failure modes of 1000 cemented condylar total 

knee arthroplasties. Clin Orthop Relat Res 

2006; 452: 28-34. 

12. Baker PN, Khaw FM, Kirk LM, Esler CN, 

Gregg PJ. A randomised controlled trial of 

cemented versus cementless press-fit condylar 

total knee replacement: 15-year survival 

analysis. J Bone Joint Surg Br 2007; 89(12): 

1608-14. 

13. Rodricks DJ, Patil S, Pulido P, Colwell CW, 

Jr. Press-fit condylar design total knee 

arthroplasty. Fourteen to seventeen-year 

follow-up. J Bone Joint Surg Am 2007; 89(1): 

89-95. 

14. Attar FG, Khaw FM, Kirk LM, Gregg PJ. 

Survivorship analysis at 15 years of cemented 

press-fit condylar total knee arthroplasty. J 

Arthroplasty 2008; 23(3): 344-9. 

15. Victor J, Banks S, Bellemans J. Kinematics of 

posterior cruciate ligament-retaining and -

substituting total knee arthroplasty: a 

prospective randomised outcome study. J 

Bone Joint Surg Br 2005; 87(5): 646-55. 

16. Harato K, Bourne RB, Victor J, Snyder M, 

Hart J, Ries MD. Midterm comparison of 

posterior cruciate-retaining versus -

substituting total knee arthroplasty using the 

Genesis II prosthesis. A multicenter 

prospective randomized clinical trial. Knee. 

2008; 15(3): 217-21. 

17. Jacobs WC, Clement DJ, Wymenga AB. 

Retention versus removal of the posterior 

cruciate ligament in total knee replacement: a 

systematic literature review within the 

Cochrane framework. Acta Orthop 2005; 

76(6): 757-68. 

18. Swanik CB, Lephart SM, Rubash HE. 

Proprioception, kinesthesia, and balance after 

total knee arthroplasty with cruciate-retaining 

and posterior stabilized prostheses. J Bone 

Joint Surg Am 2004; 86-A(2): 328-34. 

19. Chaudhary R, Beaupre LA, Johnston DW. 

Knee range of motion during the first two 

years after use of posterior cruciate-stabilizing 

or posterior cruciate-retaining total knee 

prostheses. A randomized clinical trial. J Bone 

Joint Surg Am 2008; 90(12): 2579-86. 

20. Maruyama S, Yoshiya S, Matsui N, Kuroda 

R, Kurosaka M. Functional comparison of 

posterior cruciate-retaining versus posterior 

stabilized total knee arthroplasty. J 

Arthroplasty 2004; 19(3): 349-53. 

21. Tanzer M, Smith K, Burnett S. Posterior-

stabilized versus cruciate-retaining total knee 

arthroplasty: balancing the gap. J Arthroplasty 

2002; 17(7): 813-9. 

22. Brassard MF, Insall JN, Scuderi GR, Colizza 

W. Does modularity affect clinical success? A 

comparison with a minimum 10-year 

followup. Clin Orthop Relat Res 2001(388): 

26-32. 

23. Insall JN, Lachiewicz PF, Burstein AH. The 

posterior stabilized condylar prosthesis: a 

modification of the total condylar design. Two 

to four-year clinical experience. J Bone Joint 

Surg Am 1982; 64(9): 1317-23. 

24. Lachiewicz PF, Soileau ES. Fifteen-year 

survival and osteolysis associated with a 

modular posterior stabilized knee 

replacement. A concise follow-up of a 

previous report. J Bone Joint Surg Am 2009; 

91(6): 1419-23. 

25. Scuderi GR, Clarke HD. Cemented posterior 

stabilized total knee arthroplasty. J 

Arthroplasty 2004; 19(4 Suppl 1): 17-21. 

 

 



76 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

26. Conditt MA, Noble PC, Bertolusso R, Woody 

J, Parsley BS. The PCL significantly affects 

the functional outcome of total knee 

arthroplasty. J Arthroplasty 2004; 19(7 Suppl 

2): 107-12. 

27. Straw R, Kulkarni S, Attfield S, Wilton TJ. 

Posterior cruciate ligament at total knee 

replacement. Essential, beneficial or a 

hindrance? J Bone Joint Surg Br 2003; 85(5): 

671-4. 

28. Kolisek FR, McGrath MS, Marker DR, Jessup 

N, Seyler TM, Mont MA, et al. Posterior-

stabilized versus posterior cruciate ligament-

retaining total knee arthroplasty. Iowa Orthop 

J 2009; 29: 23-7. 

29. Fantozzi S, Catani F, Ensini A, Leardini A, 

Giannini S. Femoral rollback of cruciate-

retaining and posterior-stabilized total knee 

replacements: in vivo fluoroscopic analysis 

during activities of daily living. J Orthop Res 

2006; 24(12): 2222-9. 

30. Nabeyama R, Matsuda S, Miura H, Kawano 

T, Nagamine R, Mawatari T, et al. Changes in 

anteroposterior stability following total knee 

arthroplasty J Orthop Sci 2003; 8(4): 526-31. 

31. Yoshiya S, Matsui N, Komistek RD, Dennis 

DA, Mahfouz M, Kurosaka M. In vivo 

kinematic comparison of posterior cruciate-

retaining and posterior stabilized total knee 

arthroplasties under passive and weight-

bearing conditions. J Arthroplasty 2005; 

20(6): 777-83. 

32. Nelissen RG, Hogendoorn PC. Retain or 

sacrifice the posterior cruciate ligament in 

total knee arthroplasty? A histopathological 

study of the cruciate ligament in osteoarthritic 

and rheumatoid disease. J Clin Pathol 2001; 

54(5): 381-4. 

33. Arbuthnot JE, Wainwright O, Stables G, 

Rathinam M, Rowley DI, McNicholas MJ. 

Dysfunction of the posterior cruciate ligament 

in total knee arthroplasty. Knee Surg Sports 

Traumatol Arthrosc 2011; 19(6): 893-8. 

34. Chouteau J, Lerat JL, Testa R, Moyen B, 

Banks SA. Sagittal laxity after posterior 

cruciate ligament-retaining mobile-bearing 

total knee arthroplasty. J Arthroplasty 2009; 

24(5): 710-5. 

35. Christen B, Heesterbeek P, Wymenga A, 

Wehrli U. Posterior cruciate ligament 

balancing in total knee replacement: the 

quantitative relationship between tightness of 

the flexion gap and tibial translation. J Bone 

Joint Surg Br 2007; 89(8): 1046-50. 

36. Fitz W, Sodha S, Reichmann W, Minas T. 

Does a modified gap-balancing technique 

result in medial-pivot knee kinematics in 

cruciate-retaining total knee arthroplasty? A 

pilot study. Clin Orthop Relat Res 2012; 

470(1): 91-8. 

37. Heesterbeek P, Keijsers N, Jacobs W, 

Verdonschot N, Wymenga A. Posterior 

cruciate ligament recruitment affects antero-

posterior translation during flexion gap 

distraction in total knee replacement. An 

intraoperative study involving 50 patients. 

Acta Orthop 2010; 81(4): 471-7. 

38. Dixon MC, Brown RR, Parsch D, Scott RD. 

Modular fixed-bearing total knee arthroplasty 

with retention of the posterior cruciate 

ligament. A study of patients followed for a 

minimum of fifteen years. J Bone Joint Surg 

Am 2005; 87(3): 598-603. 

39. Gill GS, Joshi AB. Long-term results of 

Kinematic Condylar knee replacement. An 

analysis of 404 knees. J Bone Joint Surg Br 

2001; 83(3): 355-8. 

40. Ho FY, Ma HM, Liau JJ, Yeh CR, Huang CH. 

Mobile-bearing knees reduce rotational 

asymmetric wear. Clin Orthop Relat Res 

2007; 462: 143-9. 

41. Lu YC, Huang CH, Chang TK, Ho FY, Cheng 

CK, Huang CH. Wear-pattern analysis in 

retrieved tibial inserts of mobile-bearing and 

fixed-bearing total knee prostheses. J Bone 

Joint Surg Br 2010; 92(4): 500-7. 

42. Buechel FF, Pappas MJ. The New Jersey 

Low-Contact-Stress Knee Replacement 

System: biomechanical rationale and review 

of the first 123 cemented cases. Arch Orthop 

Trauma Surg 1986; 105(4): 197-204. 

43. Matsuda S, White SE, Williams VG, 2nd, 

McCarthy DS, Whiteside LA. Contact stress 

analysis in meniscal bearing total knee 

arthroplasty. J Arthroplasty 1998; 13(6): 699-

706. 

44. Stukenborg-Colsman C, Ostermeier S, 

Hurschler C, Wirth CJ. Tibiofemoral contact 

stress after total knee arthroplasty: 

comparison of fixed and mobile-bearing inlay 

designs. Acta Orthop Scand 2002; 73(6): 638-

46. 

45. Kim YH, Kim JS. Prevalence of osteolysis 

after simultaneous bilateral fixed- and mobile-

bearing total knee arthroplasties in young 

patients. J Arthroplasty 2009; 24(6): 932-40. 

46. Harrington MA, Hopkinson WJ, Hsu P, 

Manion L. Fixed- vs mobile-bearing total 

knee arthroplasty: does it make a difference?--

a prospective randomized study. J 

Arthroplasty 2009; 24(6 Suppl): 24-7. 

47. Oh KJ, Pandher DS, Lee SH, Sung Joon SD, 

Jr., Lee ST. Meta-analysis comparing 

outcomes of fixed-bearing and mobile-bearing 

prostheses in total knee arthroplasty. J 

Arthroplasty 2009; 24(6): 873-84. 

48. Woolson ST, Epstein NJ, Huddleston JI. 

Long-term comparison of mobile-bearing vs 

fixed-bearing total knee arthroplasty. J 

Arthroplasty 2011; 26(8): 1219-23. 



77 

JRCOST VOL.40 NO.3-4 July-October 2016 

49. Smith H, Jan M, Mahomed NN, Davey JR, 

Gandhi R. Meta-analysis and systematic 

review of clinical outcomes comparing mobile 

bearing and fixed bearing total knee 

arthroplasty. J Arthroplasty 2011; 26(8): 

1205-13. 

50. Hopley CD, Crossett LS, Chen AF. Long-

term clinical outcomes and survivorship after 

total knee arthroplasty using a rotating 

platform knee prosthesis: a meta-analysis. J 

Arthroplasty 2013; 28(1): 68-77 e1-3. 

51. Bo ZD, Liao L, Zhao JM, Wei QJ, Ding XF, 

Yang B. Mobile bearing or fixed bearing? A 

meta-analysis of outcomes comparing mobile 

bearing and fixed bearing bilateral total knee 

replacements. Knee 2014; 21(2): 374-81. 

52. Capella M, Dolfin M, Saccia F. Mobile 

bearing and fixed bearing total knee 

arthroplasty. Ann Transl Med 2016; 4(7): 127. 

53. Hollister AM, Jatana S, Singh AK, Sullivan 

WW, Lupichuk AG. The axes of rotation of 

the knee. Clin Orthop Relat Res 1993(290) 

:259-68. 

54. Churchill DL, Incavo SJ, Johnson CC, 

Beynnon BD. The transepicondylar axis 

approximates the optimal flexion axis of the 

knee. Clin Orthop Relat Res 1998(356): 111-

8. 

55. Wang H, Simpson KJ, Chamnongkich S, 

Kinsey T, Mahoney OM. Biomechanical 

influence of TKA designs with varying radii 

on bilateral TKA patients during sit-to-stand. 

Dyn Med 2008; 7: 12. 

56. Gomez-Barrena E, Fernandez-Garcia C, 

Fernandez-Bravo A, Cutillas-Ruiz R, 

Bermejo-Fernandez G. Functional 

performance with a single-radius femoral 

design total knee arthroplasty. Clin Orthop 

Relat Res 2010; 468(5): 1214-20. 

57. Wolterbeek N, Garling EH, Mertens BJ, 

Nelissen RG, Valstar ER. Kinematics and 

early migration in single-radius mobile- and 

fixed-bearing total knee prostheses. Clin 

Biomech (Bristol, Avon) 2012; 27(4): 398-

402. 

58. Stoddard JE, Deehan DJ, Bull AM, McCaskie 

AW, Amis AA. The kinematics and stability 

of single-radius versus multi-radius femoral 

components related to mid-range instability 

after TKA. Orthop Res 2013; 31(1): 53-8. 

59. Jenny JY, Miehlke R, Saragaglia D, Geyer R, 

Mercier N, Schoenahl JY, et al. Single-radius, 

multidirectional total knee replacement. Knee 

Surg Sports Traumatol Arthrosc 2013; 21(12): 

2764-9. 

 

 

 

 

60. Mizner RL, Petterson SC, Stevens JE, 

Vandenborne K, Snyder-Mackler L. Early 

quadriceps strength loss after total knee 

arthroplasty. The contributions of muscle 

atrophy and failure of voluntary muscle 

activation. J Bone Joint Surg Am 2005; 87(5): 

1047-53. 

61. Hall J, Copp SN, Adelson WS, D'Lima DD, 

Colwell CW, Jr. Extensor mechanism 

function in single-radius vs multiradius 

femoral components for total knee 

arthroplasty. J Arthroplasty 2008; 23(2): 216-

9. 

62. Liu S, Long H, Zhang Y, Ma B, Li Z. Meta-

Analysis of Outcomes of a Single-Radius 

Versus Multi-Radius Femoral Design in Total 

Knee Arthroplasty. J Arthroplasty 2016; 

31(3): 646-54. 

63. Oliviu RC, Zazgyva A, Septimiu S, Ors N, 

Sorin PT. Mid-term results of total knee 

replacement with single-radius versus multi-

radius posterior-stabilized implants. Acta 

Orthop Traumatol Turc 2016; 50(2): 125-31. 

64. Hinarejos P, Puig-Verdie L, Leal J, Pelfort X, 

Torres-Claramunt R, Sanchez-Soler J, et al. 

No differences in functional results and 

quality of life after single-radius or 

multiradius TKA. Knee Surg Sports 

Traumatol Arthrosc 2015. 

65. Arirachakaran A, Wande T, Pituckhanotai K, 

Predeeprompan P, Kongtharvonskul J. 

Clinical outcomes after high-flex versus 

conventional total knee arthroplasty. Knee 

Surg Sports Traumatol Arthrosc 2015; 23(6): 

1610-21. 

66. Sumino T, Gadikota HR, Varadarajan KM, 

Kwon YM, Rubash HE, Li G. Do high flexion 

posterior stabilised total knee arthroplasty 

designs increase knee flexion? A meta 

analysis. Int Orthop 2011; 35(9): 1309-19. 

67. Luo SX, Su W, Zhao JM, Sha K, Wei QJ, Li 

XF. High-flexion vs conventional prostheses 

total knee arthroplasty: a meta-analysis. J 

Arthroplasty 2011; 26(6): 847-54. 

68. Li C, Shen B, Yang J, Zhou Z, Kang P, Pei F. 

Do patients really gain outcome benefits when 

using the high-flex knee prostheses in total 

knee arthroplasty? A meta-analysis of 

randomized controlled trials. J Arthroplasty 

2015; 30(4): 580-6. 

69. Jiang Y, Yao JF, Xiong YM, Ma JB, Kang H, 

Xu P. No Superiority of High-Flexion vs 

Standard Total Knee Arthroplasty: An Update 

Meta-Analysis of Randomized Controlled 

Trials. J Arthroplasty 2015; 30(6): 980-6. 

70. Nakamura S, Ito H, Kobayashi M, Nakamura 

K, Toyoji U, Komistek RD, et al. Are the long 

term results of a high-flex total knee 

replacement affected by the range of flexion? 

Int Orthop 2014; 38(4): 761-6. 



78 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

71. Malik A, Salas A, Ben Ari J, Ma Y, Gonzalez 

Della Valle A. Range of motion and function 

are similar in patients undergoing TKA with 

posterior stabilised and high-flexion inserts. 

Int Orthop 2010; 34(7): 965-72. 

72. Seon J, Yim J, Seo H, Song E. No Better 

Flexion or Function of High-Flexion Designs 

in Asian Patients with TKA. Clin Orthop 

Relat Res 2013; 471: 1498-503. 

73. Gandhi R, Tso P, Davey JR, Mahomed NN. 

High-flexion implants in primary total knee 

arthroplasty: a meta-analysis. Knee 2009; 

16(1): 14-7. 

74. Piriou P, Mabit C, Bonnevialle P, Peronne E, 

Versier G. Are gender-specific femoral 

implants for total knee arthroplasty necessary? 

J Arthroplasty 2014; 29(4): 742-8. 

75. Hitt K, Shurman JR, 2nd, Greene K, 

McCarthy J, Moskal J, Hoeman T, et al. 

Anthropometric measurements of the human 

knee: correlation to the sizing of current knee 

arthroplasty systems. J Bone Joint Surg Am 

2003; 85-A(Suppl 4): 115-22. 

76. Xie X, Lin L, Zhu B, Lu Y, Lin Z, Li Q. Will 

gender-specific total knee arthroplasty be a 

better choice for women? A systematic review 

and meta-analysis. Eur J Orthop Surg 

Traumatol 2014; 24(8): 1341-9. 

77. Yue B, Wang J, Wang Y, Yan M, Zhang J, 

Zeng Y. How the gender or morphological 

specific TKA prosthesis improves the 

component fit in the Chinese population? J 

Arthroplasty 2014; 29(1): 71-4. 

78. Kim YH, Choi Y, Kim JS. Comparison of a 

standard and a gender-specific posterior 

cruciate-substituting high-flexion knee 

prosthesis: a prospective, randomized, short-

term outcome study. J Bone Joint Surg Am 

2010; 92(10): 1911-20. 

79. Kim YH, Choi Y, Kim JS. Comparison of 

standard and gender-specific posterior-

cruciate-retaining high-flexion total knee 

replacements: a prospective, randomised 

study. J Bone Joint Surg Br 2010; 92(5): 639-

45. 

80. Tanavalee A, Rojpornpradit T, Khumrak S, 

Ngarmukos S. The early results of gender-

specific total knee arthroplasty in Thai 

patients. Knee 2011; 18(6): 483-7. 

81. Meneghini RM. Should the patella be 

resurfaced in primary total knee arthroplasty? 

An evidence-based analysis. J Arthroplasty 

2008; 23(7 Suppl): 11-4. 

82. Abdel M, Parratte S, Budhiparama N. The 

patellar in total knee arthroplasty: to resurface 

or not is the question. Curr Rev Musculoskelet 

Med 2014; 7: 117-24. 

 

 

83. Fu Y, Wang G, Fu Q. Patellar resurfacing in 

total knee arthroplasty for osteoarthritis: a 

meta-analysis. Knee Surg Sports Traumatol 

Arthrosc 2011; 19(9): 1460-6. 

84. Chen K, Li G, Fu D, Yuan C, Zhang Q, Cai Z. 

Patellar resurfacing versus nonresurfacing in 

total knee arthroplasty: a meta-analysis of 

randomised controlled trials. Int Orthop 2013; 

37(6): 1075-83. 

85. Parvizi J, Mortazavi SM, Devulapalli C, 

Hozack WJ, Sharkey PF, Rothman RH. 

Secondary resurfacing of the patella after 

primary total knee arthroplasty does the 

anterior knee pain resolve? J Arthroplasty 

2012; 27(1): 21-6. 

86. Toro-Ibarguen AN, Navarro-Arribas R, 

Pretell-Mazzini J, Prada-Canizares AC, Jara-

Sanchez F. Secondary Patellar Resurfacing as 

a Rescue Procedure for Persistent Anterior 

Knee Pain After Primary Total Knee 

Arthroplasty: Do Our Patients Really 

Improve? J Arthroplasty 2016; 31(7): 1539-

43. 

87. He JY, Jiang LS, Dai LY. Is patellar 

resurfacing superior than nonresurfacing in 

total knee arthroplasty? A meta-analysis of 

randomized trials. Knee 2011; 18(3): 137-44. 

88. Li T, Zhou L, Zhuang Q, Weng X, Bian Y. 

Patellar denervation in total knee arthroplasty 

without patellar resurfacing and postoperative 

anterior knee pain: a meta-analysis of 

randomized controlled trials. J Arthroplasty 

2014; 29(12): 2309-13. 

89. Yu BF, Yang GJ, Wang WL, Zhang L, Lin 

XP. Cross-linked versus conventional 

polyethylene for total knee arthroplasty: a 

meta-analysis. J Orthop Surg Res 2016; 11: 

39. 

90. Meneghini RM, Lovro LR, Smits SA, Ireland 

PH. Highly Cross-Linked Versus 

Conventional Polyethylene in Posterior-

Stabilized Total Knee Arthroplasty at a Mean 

5-Year Follow-up. J Arthroplasty 2015; 

30(10): 1736-9. 

91. Meneghini RM, Ireland PH, Bhowmik-Stoker 

M. Multicenter Study of Highly Cross-linked 

vs Conventional Polyethylene in Total Knee 

Arthroplasty. J Arthroplasty 2016; 31(4): 809-

14. 

92. Kim YH, Park JW, Kim JS, Lee JH. Highly 

Crosslinked-remelted versus Less-crosslinked 

Polyethylene in Posterior Cruciate-retaining 

TKAs in the Same Patients. Clin Orthop Relat 

Res 2015; 473(11): 3588-94. 

93. Kurtz SM. UHMWPE Biomaterials 

Handbook. Philadelphia PA, USA: Elsevier 

2016. 

 

 



79 

JRCOST VOL.40 NO.3-4 July-October 2016 

94. Heyse TJ, Chen DX, Kelly N, Boettner F, 

Wright TM, Haas SB. Matched-pair total knee 

arthroplasty retrieval analysis: oxidized 

zirconium vs. CoCrMo. Knee 2011; 18(6): 

448-52. 

95. Innocenti M, Civinini R, Carulli C, Matassi F, 

Villano M. The 5-year results of an oxidized 

zirconium femoral component for TKA. Clin 

Orthop Relat Res 2010; 468(5): 1258-63. 

96. Thienpont E, Berger Y. No allergic reaction 

after TKA in a chrome-cobalt-nickel-sensitive 

patient: case report and review of the 

literature. Knee Surg Sports Traumatol 

Arthrosc 2013; 21(3): 636-40. 

97. Innocenti M, Matassi F, Carulli C, Nistri L, 

Civinini R. Oxidized zirconium femoral 

component for TKA: a follow-up note of a 

previous report at a minimum of 10 years. 

Knee 2014; 21(4): 858-61. 

98. Innocenti M, Carulli C, Matassi F, Carossino 

AM, Brandi ML, Civinini R. Total knee 

arthroplasty in patients with hypersensitivity 

to metals. Int Orthop 2014; 38(2): 329-33. 

99. Holland P, Santini AJ, Davidson JS, Pope JA. 

Five year survival analysis of an oxidised 

zirconium total knee arthroplasty. Knee 2013; 

20(6): 384-7. 

100. Hofer JK, Ezzet KA. A minimum 5-year 

follow-up of an oxidized zirconium femoral 

prosthesis used for total knee arthroplasty. 

Knee 2014; 21(1): 168-71. 

101. Minoda Y, Hata K, Iwaki H, Ikebuchi M, 

Hashimoto Y, Inori F, et al. No difference in 

in vivo polyethylene wear particles between 

oxidized zirconium and cobalt-chromium 

femoral component in total knee arthroplasty. 

Knee Surg Sports Traumatol Arthrosc 2014; 

22(3): 680-6. 

102. Ahmed I, Salmon LJ, Waller A, Watanabe H, 

Roe JP, Pinczewski LA. Total knee 

arthroplasty with an oxidised zirconium 

femoral component: ten-year survivorship 

analysis. Bone Joint J 2016; 98-B(1): 58-64. 

103. Smith TO, Hing CB, Davies L, Donell ST. 

Fixed versus mobile bearing 

unicompartmental knee replacement: a meta-

analysis. Orthop Traumatol Surg Res 2009; 

95(8): 599-605. 

104. Peersman G, Stuyts B, Vandenlangenbergh T, 

Cartier P, Fennema P. Fixed- versus mobile-

bearing UKA: a systematic review and meta-

analysis. Knee Surg Sports Traumatol 

Arthrosc 2015; 23(11): 3296-305. 

105. Cheng T, Chen D, Zhu C, Pan X, Mao X, Guo 

Y, et al. Fixed- versus mobile-bearing 

unicondylar knee arthroplasty: are failure 

modes different? Knee Surg Sports Traumatol 

Arthrosc 2013; 21(11): 2433-41. 

 

106. Pandit H, Jenkins C, Gill HS, Barker K, Dodd 

CA, Murray DW. Minimally invasive Oxford 

phase 3 unicompartmental knee replacement: 

results of 1000 cases. J Bone Joint Surg Br 

2011; 93(2): 198-204. 

107. Dervin GF, Carruthers C, Feibel RJ, Giachino 

AA, Kim PR, Thurston PR. Initial experience 

with the oxford unicompartmental knee 

arthroplasty. J Arthroplasty 2011; 26(2): 192-

7. 

108. Parratte S, Pauly V, Aubaniac JM, Argenson 

JN. No long-term difference between fixed 

and mobile medial unicompartmental 

arthroplasty. Clin Orthop Relat Res 2012; 

470(1): 61-8. 

109. Hofmann AA, Wyatt RW, Beck SW. High 

tibial osteotomy. Use of an osteotomy jig, 

rigid fixation, and early motion versus 

conventional surgical technique and cast 

immobilization. Clin Orthop Relat Res 

1991(271): 212-7. 

110. Westrich GH, Peters LE, Haas SB, Buly RL, 

Windsor RE. Patella height after high tibial 

osteotomy with internal fixation and early 

motion. Clin Orthop Relat Res 1998(354): 

169-74. 

111. Zuegel NP, Braun WG, Kundel KP, Rueter 

AE. Stabilization of high tibial osteotomy 

with staples. Arch Orthop Trauma Surg 1996; 

115(5): 290-4. 

112. Hsu RW. The study of Maquet dome high 

tibial osteotomy. Arthroscopic-assisted 

analysis. Clin Orthop Relat Res 1989(243): 

280-5. 

113. Weale AE, Lee AS, MacEachern AG. High 

tibial osteotomy using a dynamic axial 

external fixator. Clin Orthop Relat Res 

2001(382): 154-67. 

114. Giuseffi SA, Replogle WH, Shelton WR. 

Opening-Wedge High Tibial Osteotomy: 

Review of 100 Consecutive Cases. 

Arthroscopy 2015; 31(11): 2128-37. 

115. Brand MG, Daley RJ, Ewald FC, Scott RD. 

Tibial tray augmentation with modular metal 

wedges for tibial bone stock deficiency Clin 

Orthop Relat Res 1989(248): 71-9. 

116. Pagnano MW, Trousdale RT, Rand JA. Tibial 

wedge augmentation for bone deficiency in 

total knee arthroplasty. A followup study. Clin 

Orthop Relat Res 1995(321): 151-5. 

117. Hamai S, Miyahara H, Esaki Y, Hirata G, 

Terada K, Kobara N, et al. Mid-term clinical 

results of primary total knee arthroplasty 

using metal block augmentation and stem 

extension in patients with rheumatoid arthritis. 

BMC Musculoskelet Disord 2015; 16: 225. 

118. Radnay CS, Scuderi GR. Management of 

bone loss: augments, cones, offset stems. Clin 

Orthop Relat Res 2006; 446: 83-92. 



80 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

119. Meneghini RM, Lewallen DG, Hanssen AD. 

Use of porous tantalum metaphyseal cones for 

severe tibial bone loss during revision total 

knee replacement. J Bone Joint Surg Am 

2008; 90(1): 78-84. 

120. Engh GA, Herzwurm PJ, Parks NL. 

Treatment of major defects of bone with bulk 

allografts and stemmed components during 

total knee arthroplasty. J Bone Joint Surg Am 

1997; 79(7): 1030-9. 

121. Lachiewicz PF, Soileau ES. Ten-year survival 

and clinical results of constrained components 

in primary total knee arthroplasty. J 

Arthroplasty 2006; 21(6): 803-8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

122. Anderson JA, Baldini A, MacDonald JH, 

Pellicci PM, Sculco TP. Primary constrained 

condylar knee arthroplasty without stem 

extensions for the valgus knee. Clin Orthop 

Relat Res 2006; 442: 199-203. 

123. Lee GC, Lotke PA. Management of 

intraoperative medial collateral ligament 

injury during TKA. Clin Orthop Relat Res 

2011; 469(1): 64-8. 

124. Zeng M, Xie J, Hu Y. Total knee arthroplasty 

in patients with Charcot joints. Knee Surg 

Sports Traumatol Arthrosc 2016. 

125. Rahman J, Hanna SA, Kayani B, Miles J, 

Pollock RC, Skinner JA, et al. Custom 

rotating hinge total knee arthroplasty in 

patients with poliomyelitis affected limbs. Int 

Orthop 2015; 39(5): 833-8. 

 

 

 

 

 

 

 

 

 

 

 

 



81 

  JRCOST VOL.40 NO.3-4 July-October 2016 

Instruction to authors  

Aims and scope 
 The Thai Journal of Orthopaedic Surgery is an official journal of The Royal College 

of Orthopaedic Surgeons of Thailand.  It will accept original papers on clinical and 

experimental research that are pertinent in Orthopaedics. Original articles, short 

communication, case reports, review articles, letters to the Editor and miscellany are 

welcome.  

 It publishes: original papers - reporting progress and results in all areas of 

orthopaedics and its related fields; review articles - reflecting the present state of knowledge 

in special areas of summarizing limited themes in which discussion has led to clearly defined 

conclusions; educational articles - giving information on the progress of a topic of particular 

interest; case reports - of uncommon or interesting presentations of the condition. 

 

Submission information 
Online Submission 

 We are pleased to announce that we have moved to the online system of manuscript 

tracking, Authors are encouraged to submit their articles to secretariat@rcost.or.th   

This will allow even quicker and more efficient processing of your manuscript. 

 

Article types 
  Original articles: word limit 5000 words, 45 references, no more than 6 figures/tables 

  Short communications: 2500 words, 20 references, no more than 2 figures/tables. 

  Reviews: word limit 10000 words, 100 references, no more than 10 figures 

  Case Reports: 1500 words, 1-2 figures/tables, 20 references  

  Letters: 500 words  

  Editorial 

 

Manuscript preparation 
 Authorship Criteria and Contributions 

 All listed authors should have seen and approved the final version of the manuscript.  

 All authors of accepted articles must sign an authorship form affirming that they have 

met all three of the following criteria for authorship, thereby accepting public responsibility 

for appropriate portions of the content: 

 1. substantial contributions to conception and design, or acquisition of data, or 

analysis and interpretation of data; 

 2. drafting the article or revising it critically for important intellectual content; 

 3. approval of the version to be published and all subsequent versions. 
If authorship is attributed to a group (such as for multi-center trials), the group must designate 

one or more individuals as authors or members of a writing group who meet full authorship 

criteria and who accepts direct responsibility for the manuscript. 

 Other group members who are not authors should be listed in the Acknowledgment 

section of the manuscript as participating investigators. 

 Individuals who do not meet the criteria for authorship but who have made 

substantial, direct contributions to the work (e.g., purely technical help, writing assistance, 

general or financial or material support) should be acknowledged in the Acknowledgments 

section of the manuscript, with a brief description of their contributions. Authors should 

obtain written permission from anyone they wish to list in the Acknowledgments section. 



82 

 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY                                                                                                      

 Redundant, Duplicate or Fraudulent Publication 
 Authors must not simultaneously submit their manuscripts to another publication if 

that manuscript is under consideration by Osteoporosis International. 

 Redundant or duplicate publication is a paper that overlaps substantially with one 

already published in print or electronic media. At the time of manuscript submission, authors 

must inform the editor about all submissions and previous publications that might be 

regarded as redundant or duplicate publication of the same or very similar work. Any such 

publication must be referred to and referenced in the new paper.Copies of such material 

should be included with the submitted paper as a supplemental file. 

 

Authors must not: 

•  Willfully and knowingly submit false data 

•  Submit data from source not the authors’ own 

•  Submit previously published material (with the exception of abstracts) without correct and     

proper citation 

•  Omit reference to the works of other investigators which established a priority 

•  Falsely certify that the submitted work is original 

•  Use material previously published elsewhere without prior written approval of the 

copyright holder 
 

Title Page 
 The title page must be written in both Thai and English and should include: 

 The name(s) of the author(s) 

 A concise and informative title 

 The affiliation(s) and address(es) of the author(s) 

 The e-mail address, telephone and fax numbers of the corresponding author 

 

Abstract 
 Please provide a structured abstract in both Thai and English of 250 words which 

should be divided into the following sections: 

 Purpose (stating the main purposes and research question) 

 Methods 

 Results 

 Conclusions 
 

Keywords 
 Please provide 4 to 6 keywords which can be used for indexing purposes. 

 

The manuscript: The manuscript must be written in English or Thai. 

 

Text Formatting 
 The text should be organized in the following order: Introduction, Methods, Results, 

Discussion, Acknowledgements, References, Tables and Figures. Manuscripts should be 

submitted in Word. 

 Use a normal, plain font (e.g., 10-point Times Roman) for text. 

 Use italics for emphasis. 

 Use the automatic page numbering function to number the pages. 

 Do not use field functions. 



83 

  JRCOST VOL.40 NO.3-4 July-October 2016 

 Use tab stops or other commands for indents, not the space bar. 

 Use the table function, not spreadsheets, to make tables. 

 Use the equation editor or MathType for equations. 

 Note: If you use Word 2007, do not create the equations with the default equation editor 

but use the Microsoft equation editor or MathType instead. 

 Save your file in doc format. Do not submit docx files. 

 

Headings 
 Please use no more than three levels of displayed headings. 

 

Abbreviations 
 Abbreviations should be defined at first mention and used consistently thereafter. 

 
Footnotes  
 Footnotes on the title page are not given reference symbols. Footnotes to the text are 

numbered consecutively; those to tables should be indicated by superscript lower-case letters 

(or asterisks for significance values and other statistical data). 

 

Acknowledgements  
 Acknowledgements of people, grants, funds, etc. should be placed in a separate 

section before the reference list. The names of funding organizations should be written in full. 

 

Tables 
 All tables are to be numbered using Arabic numerals. 

 Tables should always be cited in text in consecutive numerical order. 

 For each table, please supply a table heading. The table title should explain clearly and 

concisely the components of the table. 

 Identify any previously published material by giving the original source in the form of a 

reference at the end of the table heading. 

 Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for 

significance values and other statistical data) and included beneath the table body. 

 

Figures 
Electronic Figure Submission 

 Supply all figures electronically. 

 Indicate what graphics program was used to create the artwork. 

 For vector graphics, the preferred format is EPS; for halftones, please use TIFF format. 

MS Office files are also acceptable. 

 Vector graphics containing fonts must have the fonts embedded in the files. 

 Name your figure files with "Fig" and the figure number, e.g., Fig1.eps. 

 

References:  List the references in consecutive, numerical order, as they are cited in the 

text. Use the Vancouver style.  If the list of authors exceeds 6, the first 6 authors followed by 

et al should be listed for those references. Abbreviate journal titles according to the style used 

in the Index Medicus. See also http://www.medscape.com/home/search/indexMedicus/ Index 

Medicus-A.html  

 

http://www.medscape.com/home/search/indexMedicus/%20Index%20Medicus
http://www.medscape.com/home/search/indexMedicus/%20Index%20Medicus


84 

 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY                                                                                                      

Example of references:  
Journal articles.  

1. You CH, Lee KY, Chey RY, Menguy R.  Electrogastrographic study of patient with 

unexplained nausea, bloating and vomiting. Gastroenterol 1980;79:311-4.  

2. Gulgolgarn V, Ketsararat V, Niyomthai R, et al.  Somatic growth and clinical 

manifestation in formula fed infants born to HIV-infected mothers during the first year of 

life.  J Med Assoc Thai 1999;82:1094-9.  

 

Conference proceeding  
1. Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in 

medical informatics. In: Lun KC, Degoulet P, Peimme TE, Reinhoff O, editors. 

MEDINFO 92. Proceeding fo the 7th World Congress on Medical informatics; 1992 Sep 

6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. p.1561-5.  

 

Abstract in scientific presentation  
1. Wettstein A, Dore G, Murphy C, Hing M, Edward P. HIV-related cholangiopathy in 

Australia. IX Annual Conference of the Australasian Society of HIV Medicine. Adelaide, 

November 1997 [abstract P45].  

2. Clement J, De Bock R. Hematological complications of hantavirus nephropathy 

[abstract]. Kidney Int 1992;42:1285.  

 

Book  
1. Getzen TE. Health economics: Fundamentals of funds. New York: John Wiley & Sons; 

1997.  

2. Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical 

pharmacology. 6
th

 ed. Norwalk: Appleton & Lange; 1995. p.361-80.  

 

Electronic article  
1. Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial 

online] 1995 Jan-Mar;1(1):[24 screens]. Available from: 

URL:http://www/cdc/gov/ncidoc/EID/eid.htm. Accessed December 25,1999.  

2. LaPorte RE, Marler E, Akazawa S, Sauer F. The death of biomedical journals. BMJ 

[serial online]. 1995;310:1387-90. Available from: 

http://www.bmj.com/bmj/archive/6991ed2.htm. Accessed September 26,1996.  

3. Health on the net foundation. Health on the net foundation code of conduct (HONcode) 

for medical and health web sites. Available at: http://www.hon.ch/Conduct.html. 

Accessed June 30, 1998.  

 

 

 

 

 
 
 
 
 



85 

  JRCOST VOL.40 NO.3-4 July-October 2016 
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 เพื่อรักษามาตรฐานของวารสาร บทความท่ีจะลงตีพิมพ์ในวารสารจ าเป็นต้องเขียนเป็นภาษาอังกฤษ  ซ่ึง
ประกอบดว้ย Original Articles, Case Report, Review Articles, Letter to the Editor และ Miscellany 
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กำรส่งบทควำม  

 ทางราชวทิยาลยัฯ ขอแจง้ใหท้ราบวา่ เพ่ือความสะดวกรวดเร็วและมีประสิทธิภาพในการส่งบทความ ราชวิทยาลยั
ฯ ผูเ้ขียนสามารถเสนอบทความเพื่อพิจารณาไดท้างจดหมายอิเลก็โทรนิกส์ secretariat@rcost.or.th  
 
ประเภทของบทควำม  

- นิพนธ์ตน้ฉบบั (original articles) ใหมี้ความยาวไม่เกิน 5,000 ค า, เอกสารอา้งอิงไม่เกิน 40 ขอ้, รูปภาพและตาราง
รวมกนัไม่เกิน 6 รูป 

-  บทความปริทรรศน์ (review articles) ใหมี้ความยาวไม่เกิน 10,000 ค า, เอกสารอา้งอิงไม่เกิน 100 ขอ้, รูปภาพและ
ตารางรวมกนัไม่เกิน 10 รูป 

- รายงานผูป่้วย (case report) ใหมี้ความยาวได ้ 1,500 ค า, รูปภาพและตาราง 1–2 รูป/ตาราง, เอกสารอา้งอิงไม่เกิน 
20 ขอ้  

- จดหมายใหมี้ความยาวได ้500 ค า 
- บทบรรณาธิการ  
 

กำรเตรียมต้นฉบับ 
- เกณฑ์กำรเขียนบทควำม 

1. อธิบายเน้ือหาของบทความหรือวเิคราะห์ขอ้มูลท่ีไดม้าใหช้ดัเจน  
2. หากตน้ฉบบัมีขอ้ผิดพลาดของรูปแบบหรือมีความไม่สมบูรณ์ขององคป์ระกอบในบทความ บทความนั้นจะ

ถูกส่งกลบัไปยงัผูเ้ขียนเพ่ือท าการแกไ้ขต่อไป 

http://medinfo.psu.ac.th/smj2/27_3/27_3pdf/11-instruction.pdf
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3. แกไ้ขปรับปรุงเน้ือหาของตน้ฉบบัตามค าแนะน าของผูป้ระเมินบทความ 
หากมีการเขียนบทความโดยกลุ่ม กรุณาระบุช่ือผูเ้ขียนทุกคน และระบุช่ือผูว้จิยัหลกัใหช้ดัเจน 
ควรแสดงความขอบคุณแก่บุคคลท่ีไม่ไดมี้ส่วนร่วมในการเขียนบทความ แต่มีส่วนช่วยเหลือโดยตรงในการวิจยั 

เช่น ผูช่้วยทางเทคนิค, ท่ีปรึกษาด้านการเขียนบทความ, ผูส้นับสนุนทุนและวสัดุในการท างานวิจัย เป็นต้น ไวใ้น
กิตติกรรมประกาศ (acknowledgements)  

- บทควำมที่ส่งมำจะต้องเป็นเร่ืองที่ไม่เคยตีพิมพ์ที่ใดมำก่อน และผู้เขียนจะต้องไม่ส่งบทควำมเพ่ือไปตีพิมพ์ใน
วำรสำรฉบับอ่ืนในเวลำเดยีวกนั  
 
หลกัเกณฑ์ส ำหรับผู้เขียนบทควำม 

- ผูเ้ขียนบทความตอ้งไม่มีเจตนาส่งขอ้มูลเท็จ 
- บทความท่ีส่งมาตอ้งเป็นผลงานของท่านเอง 
- ผูเ้ขียนบทความจะตอ้งไม่ส่งบทความท่ีเคยลงตีพิมพใ์นวารสารอ่ืน โดยไม่ระบุว่าท่านไดเ้สนอผลงานนั้นใน

วารสารใดบา้งอยา่งถูกตอ้งและสมเหตุสมผล 
- ตอ้งระบุรายช่ือผูเ้ขียนทุกคนตามความเป็นจริง  
- ผูเ้ขียนบทความตอ้งส่งตน้ฉบบัท่ีไดรั้บการรับรองท่ีแทจ้ริง 
- ผูเ้ขียนบทความตอ้งไม่ใชว้ธีิการศึกษาท่ีมีผูเ้ผยแพร่มาก่อน โดยไม่ไดรั้บการอนุมติัจากเจา้ของลิขสิทธ์ิ 
 
 หน้ำแรก (Title page) เขียนเป็นภาษาไทยและภาษาองักฤษ ประกอบดว้ย 

(1) ช่ือ สกลุของผูเ้ขียน 
(2) ช่ือเร่ืองอยา่งยอ่ ท่ีส่ือความหมายและช้ีใหเ้ห็นสาระส าคญัของเน้ือหาในตวับทความ 
(3) สถานท่ีท างาน 
(4) เบอร์โทรศพัท,์ เบอร์แฟกซ์ และe-mail address ของผูเ้ขียน 

 บทคดัย่อ (Abstract) ตอ้งมีทั้งภาษาไทยและภาษาองักฤษมีความยาวไม่เกิน 250 ค า โดยเรียงล าดบัเน้ือหา ดงัน้ี 
(1) วตัถุประสงค ์(Purpose) 
(2) วธีิการศึกษา (Methods) 
(3) ผลการศึกษา (Results) 
(4) สรุป (Conclusions) 

 ค ำส ำคญั (Keyword) ระบุไวใ้ตบ้ทคดัยอ่ มีความยาว 4 – 6 ค า 
 ต้นฉบบั (Manuscript) เป็นภาษาองักฤษ 

 เน้ือเร่ือง (Text Formatting) ให้ล าดบัความส าคญัของเน้ือหาดงัน้ีคือ บทน า (introduction), วิธีการศึกษา 
(methods), ผลการศึกษา (results), วิจารณ์ (discussion), บทขอบคุณ (acknowledgements), เอกสารอา้งอิง (references), 
ตารางและรูปภาพประกอบ (tables and figures)โดยตน้ฉบบัจะตอ้งใชรู้ปแบบ ดงัน้ี 

(1) ใชต้วัพิมพม์าตรฐาน เช่นภาษาองักฤษ ใชต้วัอกัษร “Times Roman” ขนาด 10 point ภาษาไทยใช ้ตวัอกัษร 
“Angsana New” ขนาด 12 point 

(2) พิมพข์อ้ความส าคญัดว้ยตวัเอน 
(3) ตั้งค่าเลขหนา้โดยอตัโนมติั 
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(4) ไม่ใช ้“field functions” 
(5) ใชปุ่้ม “Tab” เม่ือข้ึนยอ่หนา้ต่อไป 
(6) เลือกค าสัง่ตาราง (Table) เม่ือตอ้งการพิมพต์าราง 
(7) หากใชโ้ปรแกรม “Microsoft Word 2007” ให้ใชโ้ปรแกรม “Microsoft equation editor” หรือโปรแกรม 

“Math Type”  
(8) ส่งตน้ฉบบัในรูปของแฟ้มขอ้มูล โดยบนัทึกขอ้มูลเป็นไฟล ์“.doc” และหา้มบนัทึกเป็นไฟล ์“.docx” 

 หัวข้อ (headings)  ไม่ควรมีขนาดต่างๆมากกวา่ 3 ระดบั 

 ค ำย่อ (abbreviations) จะตอ้งมีค าเต็มเม่ือปรากฏเป็นคร้ังแรกในบทความ หลงัจากนั้นสามารถใชค้  ายอ่เหล่านั้น
ไดต้ามปกติ 

 เชิงอรรถ (footnotes) คือ การอา้งอิงขอ้ความท่ีผูเ้ขียนน ามากล่าวแยกจากเน้ือหาอยูต่อนล่างของหน้า โดยใส่
หมายเลขก ากบัไวท้า้ยขอ้ความท่ีคดัลอกหรือเก็บแนวคิดมา และจะไม่เขียนเชิงอรรถเอาไวท่ี้หน้าแรกของบทความ ถา้
ตอ้งการแสดงท่ีมาของตารางหรือภาพประกอบให้ใชเ้คร่ืองหมายแทนตวัเลข โดยเขียนไวท่ี้ส่วนล่าง  ของหนา้  หรือใช้
เคร่ืองหมายดอกจนั (*) เพื่อแสดงความหมายของค่าหรือขอ้มูลทางสถิติ  

 กิตติกรรมประกำศ (acknowledgements) เป็นการแสดงความขอบคุณแก่ผูท่ี้ช่วยเหลือในการท าวิจัย หรือ               
ผูส้นบัสนุนทุนการวจิยั เป็นตน้ โดยจะเขียนไวก่้อนเอกสารอา้งอิงและควรเขียนช่ือสถาบนัท่ีให้การสนบัสนุนทุนการวิจยั
โดยใชช่ื้อเตม็ 

 ตำรำง (tables) 
(1) ใหเ้ขียนหมายเลขตารางเป็นเลขอารบิก 
(2) ใหเ้รียงตามล าดบัท่ีของตารางอยา่งต่อเน่ืองกนัจาก 1, 2, 3, …. 
(3) การอธิบายผลในตารางตอ้งไม่ซ ้ าซอ้นกนัและมีใจความกระชบัรัดกมุ และมีค าอธิบายก ากบัไวเ้หนือตาราง 
(4) เขียนค าอธิบายเพ่ิมเติมเก่ียวกบัแหล่งท่ีมาของเอกสารอา้งอิงไวท่ี้ใตต้าราง 
(5) เชิงอรรถ (footnotes) ของตารางจะเขียนไวใ้ตต้ารางหรือใชเ้คร่ืองหมายดอกจนั (*) เพื่อแสดงความหมาย

ของค่าหรือขอ้มูลทางสถิติ 
 รูปภำพ (figures) 

(2) ใหใ้ชโ้ปรแกรมกราฟฟิกคอมพิวเตอร์ในการวาดรูป 
(3) รูปภาพท่ีเป็นลายเส้นควรใชรู้ปแบบ EPS ในการวาดเส้นรูปภาพและรูปภาพท่ีเป็นโทนสีควรใชรู้ปแบบ 

TIFF ในการไล่เฉดสี  
(4) รูปภาพทุกรูปจะตอ้งมีหมายเลขและค าบรรยายภาพก ากบัไวใ้ตภ้าพ โดยใชช่ื้อรูปภาพเป็น “Fig” ตามดว้ย

ล าดบัท่ีของรูปภาพ เช่น “Fig1” เป็นตน้ 
  เอกสำรอ้ำงอิง (references) เรียงล าดบัเลขการอา้งอิงตามเอกสารอา้งอิงทา้ยบทความ และใชต้าม Vancouver 

style การอา้งอิงถึงช่ือบุคคล ถา้มีผูเ้ขียนมากกวา่ 6 คน ใหใ้ส่ช่ือ 6 คนแรก แลว้ตามดว้ย  et  al. ส่วนการเขียนเอกสารอา้งอิง
ท้ายบทความ  การย่อ ช่ือวารสารให้ ใช้ต าม  Index Medicus โดย ศึกษาได้ใน เว็บไซต์  http://www. 
medscape.com/home/search/indexMedicus/IndexMedicus-A.html  

กรุณำลงนำมในแบบฟอร์มกำรส่งบทควำมเพ่ือขอตพีมิพ์ เพ่ือแสดงว่ำผู้เขียนได้อ่ำนเกณฑ์กำรเขียนบทควำม
ทั้งหมด  

 ตวัอย่ำงกำรเขียนเอกสำรอ้ำงองิ (references) กรุณำดูในหัวข้อ “ Instruction to authors ” 

http://www.medscape.com/home/search/indexMedicus/IndexMedicus
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