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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 | 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. | have
to tell you that four years is a long time to be Associate Editor. As such, I think it is now
appropriate that 1 pass on the torch to someone who can bring new ideas, energy, and
perspectives to our journal.

| 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. | 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.
Especially, I would also like to extend my gratitude to those whose help and understanding
made my time on The Thai Journal of Orthopaedic Surgery so enjoyable. My personal thanks
go to all the authors who submitted manuscripts for consideration for publication, referees,
members, and readers for their hard work, interest, and support for the journal over the years.

Last but not least, | would like to thank our entire editorial office staff, particularly
Jutamas Chearanaya and previously Supawinee Pattanasoon, who have worked tirelessly as
the managing editor over all these years. Without this, the journal would undoubtedly not
have been what it is today. Added to that, | am grateful to Aunchalee Juntee to handle the
administrative details and contribute, in many ways, to the success of our publications; this is
much appreciated.

Sittisak Honsawek, MD
Associate Editor,
The Thai Journal of Orthopaedic Surgery
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Should we use conventional or functional performance measures for evaluation of

immediate outcomes after TKA?

Chavarin Amarase, MD, Aree Tanavalee, MD, Pathomporn Veerasethsiri, MD,
Srihatach Ngamukos, MD
Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University, Pathumwan,

Bangkok, Thailand

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" week, 6™ week, and 12" 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?. The majority of patients (97.5%) had ASA class | and II. At the 2" 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" week.

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

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

The Thai Journal of Orthopaedic Surgery: 40 No.3-4: 3-9
Full text. e journal: http://www.rcost.or.th, http://thailand.digitaljournals.org/index.php/JRCOST

The conventional measures included the
patient reported outcome measures (PROMs) and

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.® In the
past, the patients undergoing TKA were older and
sedentary,” however, in the present they are
younger and need more activity.®® Nowadays,
many surgical approaches or surgical implants,*®
and new pain management protocols® 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.

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

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),"”) the Oxford
Knee Score (OKS),® and the Knee In;'ury and
Osteoarthritis Outcome Score (KOOS) etc. 2)
general health assessment such as SF-36,"" the
EuroQol-5 dimensions (EQ5D),*Y the UCLA
activity score (UCLA),*? 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.™

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

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
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®™ representing ambulatory
transitions 5) 6-min walk test®® representing
aerobic capacity/walking long distances.

In the past, the several studies used
PROM s to evaluate improvement post TKA,®" 9
but in recent years the trend of outcome measures
changed to use functional performance
measures. %2

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?, 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” and SF-36,"" as well as
functional performance measures, including Time
up and go test (TUGT)™ and 6-min walk distance
(6MWD)."® The conventional measures were
evaluated at the preoperative period (after
admission, before surgery was done), and
postoperatively at 2" week, 6" week, and 12"
week. The improvement of individual measures at
each evaluation was compared to the preoperative
period.

Time up and go test (TUGT)™ 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) ®® 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 Kkiller
(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®. 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 | and
Il. (Table 1)

The majority of the conventional measures
including the WOMAC index and most domains of
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SF-36 showed significant improvements at the 2™
week postoperative. Meanwhile all of the
functional  performance  measures  showed
significantly worse parameters than those of the
preoperative evaluations. At the 12" 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" week (mean 40.13, p < 0.001), 6™ week
(mean 30.85, p < 0.001), and 12" week (mean
29.68, p < 0.001).
SF-36

At the 2" week, some domains of SF-36
were significantly improved, including general

Table 1 Demographic data

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"
week, p = 0.001. Vitality and social functioning
were not significantly improved at the 12" 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" 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" week (mean 286.15 meters, p = 0.001).

Variables

All patients (n=40)

Age
Gender

- Female

- Male
Side

- Right

- Left
Height (cm)
Weight (kg)
BMI (kg/m?)
preop. Alignment (degrees) varus

postop. Alignment (degrees) valgus

preop. Arc of motoion (degrees)
postop. Arc of motion (degrees)

ASA
-
-
-
- IV
-V
Diagnostic
- HT
- DLP
- DM

- Other; MR, CKD

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

70.10 + 7.43

37 (92.50%)
3 (7.50%)

24 (60.00%)
16 (40.00%)
154.19 + 7.70
64.73 £9.72
27.26 + 3.79
4.78 +8.42
5.35 +2.45
113.38 + 22.49
127.38 +9.20

6 (15.00%)
33 (82.50%)
1 (2.50%)
0 (0%)

0 (0%)

25 (62.50%)
20 (50.00%)
9 (22.50%)
9 (22.50%)



Table 2 Conventional and Functional performance outcome data

Pre-op 2" 6" 12" p-value
Week Week Week
Mean + Mean + Mean + Mean + 2" 6" 12"
SD. SD. SD. SD. week®  week®  week®
Conventional measure
WOMAC 50.23 = 40.13 + 30.85 + 29.68+  <0.001* <0.001* <0.001*
11.46 12.03 11.17 14.64
SF-36
General health 46.35 + 55.94 + 58.98 + 59.06 + 0.004 <0.001* 0.001
17.15 18.39 17.68 19.74
Physical function 29.34 + 3175+ 44.38 £ 47.13 0.02 0.001 <0.001*
25.28 19.63 22.45 21.45
Role physical 26.87 = 20 £ 31.25 + 52.50 + 0.243 0.513 0.001
32.71 30.06 37.45 42.67
Bodily pain 4381+ 48.13 + 55.87 + 63.19+ 0.266 0.002 <0.001*
18.95 20.91 17.97 19.04
Role emotional 40.83 + 52.50 + 56.67 + 63.33 £ 0.09 0.026 0.003
37.35 36.89 38.64 39.80
Social functioning ~ 40.00 + 41.88 + 40.31 = 4219 + 0.504 0.909 0.484
15.56 12.52 9.17 10.47
Vitality 55.50 + 58.41 60.06 £ 61.38 £ 0.342 0.165 0.073
19.67 17.45 18.45 17.76
Mental health 69.20 + 76.50 £ 75.80 £ 76.83 £ 0.002 0.026 0.003
19.70 14.1 17.52 16.68
Functional performance measure
TUGT (seconds) 18.80 £ 3242 + 17.43 + 1566+  <0.001* 0.261 0.01
6.01 18.63 7.21 7.34
6MWD (meters) 249.08+ 170.33+ 26141+ 286.15+ <0.001* 0.292 0.001
60.96 78.12 69.72 71.09
Values presented as mean+SD. P-value corresponds to paired t-test®
Table 3 Improvement of each measure after TKA
Improved
fter TKA 2" week 6" week 12™ week
Measure
WOMAC SF-36: Bodily pain SF-36: Role physical

Conventional measure

SF-36: Mental health

SF-36: General health
SF-36: Physical function

SF-36: Role emotional

Functional performance TUGT
measure 6MWD
Discussion used WOMAC and SF-36 from the conventional

There are several outcome measures
following TKA. The conventional measures
included in PROMs are simple to use”, take a
short time to complete®, and have high internal
consistency®, but  have limitations  with
representing true functional activities®, and
cannot evaluate psychologically-impaired
patients.®® The functional performance measures
represent true functional activities, but have the
risk of accident during the test. In this study, we

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.?"?® However, some studies report the
clinical outcomes. Gandhi et al.® reported the
improvement of WOMAC, SF-36, and TUGT after
postoperative 12 weeks in 142 TKA and 58 total
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hip arthroplasty (THA) patients. Stratford et al.®”
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.®¥ studied the outcome at 1% and 12"
month after 100 unilateral TKA. They showed
6MWD, TUGT, stair climb test, and SF-36
physical component summary worsened at 1%
month, however, all improved by the 12" month. In
this study, we collected data at the 2", 6" and 12"
week to show improvements in the immediate
postoperative period in more detail. At the 2™
week, some of the conventional measures
improved, but all of the functional performance
measures were worsened. At the12™ 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™, 6™ and 12" 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" week post-surgery.
The conventional measures improve at the 2"
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.

References

1. Carr AJ, Robertsson O, Graves S, Price AJ,
Arden NK, Judge A, et al. Knee replacement.
Lancet. 2012;379(9823):1331-40.

2. Culliford DJ, Maskell J, Beard DJ, Murray
DW, Price AJ, Arden NK. Temporal trends in
hip and knee replacement in the United
Kingdom: 1991 to 2006. J Bone Joint Surg
Br. 2010;92(1):130-5.

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

10.

11.

12.

13.

Swedish Knee Arthroplasty Register. Annual
report 2014, 2010, Swedish  Knee
Arthroplasty Register, Lund.

Inui H, Taketomi S, Nakamura K, Takei S,
Takeda H, Tanaka S, et al. Influence of
navigation system updates on total knee
arthroplasty. BMC Sports Sci Med Rehabil.
2013;5:10.

Hofstede SN, Nouta KA, Jacobs W, van
Hooff ML, Wymenga AB, Pijls BG, et al.
Mobile bearing vs fixed bearing prostheses
for posterior cruciate retaining total knee
arthroplasty for postoperative functional
status in patients with osteoarthritis and
rheumatoid arthritis. Cochrane Database Syst
Rev. 2015(2):CD003130.

Korean Knee S. Guidelines for the
management of postoperative pain after total
knee arthroplasty. Knee Surg Relat Res.
2012;24(4):201-7.

Bellamy N, Buchanan WW, Goldsmith CH,
Campbell J, Stitt LW. Validation study of
WOMAC: a health status instrument for
measuring  clinically  important  patient
relevant outcomes to antirheumatic drug
therapy in patients with osteoarthritis of the
hip or knee. J Rheumatol. 1988;15:1833-40.
Dawson J, Fitzpatrick R, Murray D, Carr A.
Questionnaire on the perceptions of patients
about total knee replacement. J Bone Joint
Surg (Br). 1998;80(1):63-9.

Roos EM, Roos HP, Lohmander LS, Ekdahl
C, Beynnon BD. Knee Injury and
Osteoarthritis  Outcome Score (KOOS)--
development of a self-administered outcome
measure. J Orthop Sports Phys Ther.
1998;28(2):88-96.

Ware JE, Jr., Sherbourne CD. The MOS 36-
item short-form health survey (SF-36). I.
Conceptual framework and item selection.
Med Care. 1992;30(6):473-83.

Rabin R, de Charro F. EQ-5D: a measure of
health status from the EuroQol Group. Ann
Med. 2001;33(5):337-43.

Amstutz HC, Thomas BJ, Jinnah R, Kim W,
Grogan T, Yale C. Treatment of primary
osteoarthritis of the hip. A comparison of total
joint and surface replacement arthroplasty. J
Bone Joint Surg Am. 1984;66(2):228-41.
Insall JN, Dorr LD, Scott RD, Scott WN.
Rationale of the Knee Society clinical rating
system. Clin Orthop Relat Res. 1989:13-4.


http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/?term=5.+Hofstede+SN%2C+Nouta+KA%2C+Jacobs+W%2C+et+al.+Mobile+bearing+vs+fixed+bearing+prostheses+for+posterior+cruciate+retaining+total+knee+arthroplasty+for+postoperative+functional+status+in+patients+with+osteoarthritis+and+rheumatoid+arthritis.
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/?term=5.+Hofstede+SN%2C+Nouta+KA%2C+Jacobs+W%2C+et+al.+Mobile+bearing+vs+fixed+bearing+prostheses+for+posterior+cruciate+retaining+total+knee+arthroplasty+for+postoperative+functional+status+in+patients+with+osteoarthritis+and+rheumatoid+arthritis.
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/?term=6.%09Korean+Knee+Society.+Guidelines+for+the+management+of+postoperative+pain+after+total+knee+arthroplasty.+Knee+Surg+Relat+Res.+2012+Dec%3B24(4)%3A201-7.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dobson F, Hinman RS, Roos EM, Abbott JH,
Stratford P, Davis AM, et al. OARSI
recommended performance-based tests to
assess physical function in people diagnosed
with hip or knee osteoarthritis. Osteoarthritis
Cartilage. 2013;21(8):1042-52.

Podsiadlo D, Richardson S. The timed "Up &
Go": a test of basic functional mobility for
frail elderly persons. J Am Geriatr Soc.
1991;39(2):142-8.

Jakobsen TL, Kehlet H, Bandholm T.
Reliability of the 6-min walk test after total
knee arthroplasty. Knee Surg Sports
Traumatol Arthrosc. 2013;21(11):2625-8.
Garcia RM, Kraay MJ, Goldberg VM.
Isolated resurfacing of the previously
unresurfaced patella total knee arthroplasty. J
Arthroplasty. 2010;25(5):754-8.

Wohlrab D, Hube R, Zeh A, Hein W. Clinical
and radiological results of high flex total knee
arthroplasty: a 5 year follow-up. Arch Orthop
Trauma Surg 2009;129(1):21-4.

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.

Kelly MA, Finley M, Lichtman SW, Hyland
MR, Edeer AO. Comparative Analysis of
High-Velocity Versus Low-Velocity Exercise
on Outcomes After Total Knee Arthroplasty:
A Randomized Clinical Trial. J Geriatr Phys
Ther. 2015.

Shah NA, Jain NP. Is continuous adductor
canal block better than continuous femoral
nerve block after total knee arthroplasty?
Effect on ambulation ability, early functional
recovery and pain control: a randomized
controlled trial. J Arthroplasty.
2014;29(11):2224-9.

Chan EY, Teo YH, Assam PN, Fransen M.
Functional discharge readiness and mobility
following total knee arthroplasty for
osteoarthritis: a comparison of analgesic
techniques. Arthritis Care Res (Hoboken).
2014;66(11):1688-94.

Gandek B. Measurement properties of the
Western Ontario and McMaster Universities
Osteoarthritis Index: a systematic review.
Arthritis Care Res (Hoboken).2015;67:216-
29.

24,

25.

26.

27.

28.

29.

30.

31.

Papathanasiou G, Stasi S, QOikonomou L,
Roussou |, Papageorgiou E, Chronopoulos E,
et al. Clinimetric properties of WOMAC
Index in Greek knee osteoarthritis patients:
comparisons with both self-reported and
physical performance measures. Rheumatol
Int. 2015;35(1):115-23.

Jacobs CA, Christensen CP. Correlations
between knee society function scores and
functional force measures. Clin Orthop Relat
Res. 2009;467(9):2414-9.

Giesinger JM, Kuster MS, Behrend H,
Giesinger K. Association of psychological
status and patient-reported physical outcome
measures in joint arthroplasty: a lack of
divergent validity. Health Qual Life
Outcomes. 2013;11:64.

Mammoto T, Fujie K, Mamizuka N, Taguchi
N, Hirano A, Yamazaki M, et al. Effects of
postoperative administration of celecoxib on
pain management in patients after total knee
arthroplasty: study protocol for an open-label
randomized controlled trial. Trials.
2016;17:45.

Harsten A, Hijartarson H, Werner MU,
Toksvig-Larsen S. General anaesthesia with
multimodal principles versus intrathecal
analgesia with conventional principles in total
knee arthroplasty: a consecutive, randomized
study. J Clin Med Res. 2013;5(1):42-8.
Gandhi R, Tsvetkov D, Davey JR, Syed KA,
Mahomed NN. Relationship between self-
reported and performance-based tests in a hip
and knee joint replacement population. Clin
Rheumatol. 2009;28(3):253-7.

Stratford PW, Kennedy DM, Maly MR,
Macintyre  NJ. Quantifying  self-report
measures' overestimation of mobility scores
postarthroplasty. Phys Ther. 2010;90(9):1288-
96.

Mizner RL, Petterson SC, Clements KE, Zeni
JA, Jr., lrrgang JJ, Snyder-Mackler L.
Measuring functional improvement after total
knee arthroplasty requires both performance-
based and patient-report assessments: a
longitudinal  analysis of outcomes. J
Arthroplasty. 2011;26(5):728-37.

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY


http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/?term=Reliability+of+the+6-min+walk+test+after+total+knee+arthroplasty
http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/?term=Reliability+of+the+6-min+walk+test+after+total+knee+arthroplasty
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

v
v A

yad a A a 4 o Y a
ﬂ3i?mﬁn1nls::mmummmumannrfswwuﬂammmm?un15?mmmmumsﬂigmuwan15

I o d’ I3 r o v v v I o
W'lﬁﬂ!l[ﬁﬂu‘l[@ﬂluWﬂﬂ?uﬁ&’ﬂ&’ﬂﬂW@M‘HZNW?ﬁﬂ

a 14 daa [
YITUNS ONIFA, WY, 013 AUIIA, WU, Uguns T3IATHGAs, Wy, un. ansy weluwy, Wy

%3

J A = o = a ' a ' o o v 1o o o
ﬁiﬁjié‘r’ﬁ'\?ﬂ: !W?)ﬁﬂy7ﬁﬂyﬂl$ﬂ75!llﬁﬁlLl!!ijENSUENﬂ751/53!%1!!!@7@3%14@?‘lJ"ﬁ?\?f&‘»’U&‘fﬂUWﬁ‘lJWﬁ\?W?@ﬂ (12 ﬁ'l/ﬂﬁ’i

=

usn) WeguAUNUNIARA

= =

v ’ ’
Emisanw: msanwil Imsane ludilae 40 10 185umsiiese Isndendesuuudgugiuas Id5ums
12 Y a1 o A Y oA a v o o o 1 o A o L4 o 4
Snwdredtidaldeudeniniion Tagyseidunaans luszogdundunddiaan 2 diani 6 dani uag 12
£
o LU Y U o a ad a v A '
duaninawigia dilennsie 185 umsisaidudieIsmsisaduuuuauay 18un WOMAC index uaz SF-36 s
a ' o A
Usziuanuamnsa lums 1991w 18un Time up and go test (TUGT) U@ 6-min walk distance (6MWD) HaaWs i 1@
£ ’ ’
wanuagmi lnfSouiousumsisaiduneusdaiegdsanyamsalaouu/asveudaz 3515y

= = ds/dsl a 9 = = a0 = o A a 1%
wamsany: lumsanyil NHWQYN 37 518 H¥18 3 518 ¥AURAYDIY 70.10 1 Aunagvesaviinianie 27.26 nlansu/

v
@ ~

4
a o o d - U a Y a, [ ) a Y ’
M5 Nas MsUssdunadwii 2 dUa 1 HasHIaany 1M UssiuA1e U UAUANHA 1T A 'Zﬂ!!ﬂ wWOoMAC

2
s

o { A v a o
index uag SF-36 inaansnatu Tuvagnmslsziuanuaunse lumsldaunnyiaiuanas aAnuaiwisa lunms
4

'
~

9 lni,d'd v AN A a o oA o S v 1w
ldanunniuninaawsnavunmsUsadunaanws i 12 dlanivainiag

v o IS4 Qd;’a o d’ddy ya 1 Aax a g Y
?T;il] HAa w5915 YsLNUAWIBAUANNUMTHAUINATY ?ﬂ!i’)ﬂ’)??ﬁijiglﬂuﬂ?Elﬂﬁllﬁ’"lll?iﬂ Tums 1%au

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



Comparison of radiographic outcomes between beta-tricalcium phosphate bone
graft and autogenous bone graft in corrective osteotomy of malunited distal
radius
Nuttorn Darapongsataporn, MDI, Chairoj Uerpairojkit, MD’

'Nan Hospital, Mueang Nan, Nan, Thailand

Institute 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™ 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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successful results. However, its disadvantages are
potentially increased instability, risk of nonunion,
and fixation failure.“? 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. ® Open

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.®
Opening wedge is the most popular technique with

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

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

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

JRCOST VOL.40 NO.3-4 July-October 2016
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Table 3 Radiographic parameters for autogenous bone graft group at postoperative and last visit

Parameter Postoperative mean (xSD) 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 (x3.92) 10.73 (x4.57) 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 (x11.66°) 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

Postoperative mean difference

Follow up mean difference

Parameters (95% confidence interval) (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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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.®)
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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.”’ 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®. 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.)
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.”

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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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®.
Obtaining an accurate patient’s history and physical
examination can reveal the location of acute knee
injury?.

The anterior cruciate ligament (ACL) is an
important stabilizing structure of the knee and its
disruption is associated with pain and activity
limitation®. 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®. At
present the diagnostic accuracy of these tests are
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varied. Magnetic resonance imaging (MRI) has
become the gold standard for imaging soft tissue
injuries of the knee®. 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®. 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®. The lowest
MRI sensitivity has been attributed to tears of the
posterior horn of the lateral meniscus®*?. The
presence of ACL tears are often associated with
longitudinal tears of the lateral meniscus®.

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
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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.

Table 1 Demographic data

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.

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 | Specificity | Positive predictive | Negative predictive | Accuracy

(95% CI) | (95% CI) value (95% CI) value (95% CI) (95% ClI)
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 | Specificity pl:gcj:gt\;\e/e p'\rlgg?églje Accuracy

0, 0, 0,
(95% Cl) | (5% Cl) | 11ue (950% CIy | value (95% c1y | (9572 C1)
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**. 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*® 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™.
The pivot shift test evaluates the combined
tibiofemoral internal rotation and anterior tibia
translation that occurs when the ACL is injured or
deficient'’. 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)*®. 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
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phenomenon and will show protective muscle
action®®.

Arthroscopic findings were used as the
reference standard®®. 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®. 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”. 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%°*. 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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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 /00 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 11, and 15 knees were of grade
I1l. The average 100 mm VAS scale before injection was 44.26 and was reduced to its lowest point 7.41 at the
8" month follow up(P = 0.008), and increased to 36.85 at the 8" month after treatment. WOMAC scores were
reduced to their lowest point 7.51at 8" 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" 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" 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®I1l)
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.

The Thai Journal of Orthopaedic Surgery: 40 No.3-4: 25-34
Full text. e journal: http://www.rcost.or.th, http://thailand.digitaljournals.org/index.php/JRCOST

Introduction intervention for knee osteoarthritis must be based

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)® and
the European League Against Rheumatism
(EULAR)® as standard options in general practice.
Surgical treatment is the last option after failure of
all conservative treatment regiments. Any surgical
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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™?; 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
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treatments (i.e. methylsalicylate, capsaicin etc.),
physical therapy, proper exercise, or intra-articular
knee injections with steroids®*® or with high
molecular weight sodium hyaluronate®”®® may be
another choice of treatment. Balazs™® 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,® 89101112
but when compared to many oral non-steroidal
anti-inflammatory drugs, the results were not as
effective ~ as  steroid injections®3!41%16)
Proteoglycans and link proteins facilitate binding
of aggrecan to hyaluronic acid™. In osteoarthritis
of the knee, there is decreased concentration and
function™. 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®9%%.
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®. 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®?). 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®?. 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)®®, WOMAC score@ #2303 (\Western
Ontario and McMaster Universities Osteoarthritis

Index), knee society score,®? and knee function
score®, 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® 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®I1l) 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

Table 1 Baseline characteristics of all patients
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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" month
follow up. The general information of the patients
is shown in Table 1.

Female Male
Gender 73 17
average age (yrs) 65.63 64.12
Average weight Kg. 62.16 72.25
Ahlback Gradel 44 16
Ahlback Grade2 15 -
Ahlback Grade3 14 1
Ahlback Grade4 - -

Average age (yrs) 65.34
Average weight (kg) 63.19
Average BMI (kg/m®) 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®I11) 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" month. After that
it increased slightly, but remained less than 10 at
the 12™ month. These figures are shown in Fig.1
and Table 2.
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Fig. 1 The trend of Visual Analogue Scale compared
between pre and post injection for every month up to 12" 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?
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" month 36.85

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

& One-Sample t-test
® Paired t-test

Statistical analysis using the t-test at the The WOMAC Scores were analyzed and
8" month of 90 subjects found the P-value =0.008, the results are shown in Fig. 2 and Table 3. The
less than the standard value at 0.05, Paired t-test outcome was generally the same as the VAS scale.

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

AN
\
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N\ J
Fig. 2 The trend of WOMAC score compared
between pre and post evaluated for every month up to 12" month

The trend of WOMAC scores decreased from the first month and was lowest at the 8" 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®
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” (pre and post injection) 0.001 -

# One-Sample t-test
b paired t-test
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Statistical analysis by t-test at the 8"
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.
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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" 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" 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® month after injection (Knee score > 75, ( 95% confidence) 78.82 0.002
8™ month after injection (Knee score > 90, ( 95% confidence) 90.20 0.353
Knee society score value increase at 8" month 25.97

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

# One-Sample t-test
® 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
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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?
Before injection 60.61

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

8™ month after injection (Functional score > 85, ( 95% confidence) 86.28 0.146
Functional score increase at 8" month 25.67

Paired t-test” (pre and post injection at 8" month) 0.001

# One-Sample t-test
® Paired t-test

The average functional score before
injection was 60.61. At the first and 8" months

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 data collected 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
elevated 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

post-injection, the average functional score
increased to 77.22 and 86.28, respectively.

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 injection
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®***2%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 this research point of 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 111 (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.
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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" 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
month follow up. In this study we wanted to test
the effectiveness of high volume (6 ml.) single
doses of the high molecular weight sodium
hyaluronate (Hyruan®lll ) 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®lll ) 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®lIl) is recommended
in this article, but it must be injected to the
osteoarthritis knee under the same criteria.
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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®™.
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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®®. 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®?,
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®#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®®.

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 b

radiographs is the key indication for TKA®®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™*? 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)™ 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®®. End-stage primary knee OA was
commonly found in old patients who are indicated
for TKA®®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**¥. 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”.

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™®.

Secondary knee osteoarthritis can caused
by the following conditions
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e Fracture or trauma

* Infection

» Congenital severe limb deformity

» Osteonecrosis of the knee

* Other forms of arthritis such as enteric
arthritis, gout, pseudogout, psoriatic arthritis,
reactive arthritis or rheumatoid arthritis

* Diseases that affect the structure of the
cartilage 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®.  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™*”.

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"®).
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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™.

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®®.

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®.

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®®?.

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®. 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®. Unfortunately, most of the data
related to risk stratification for UKA surgery were
based upon Level 4 and 5 of evidence®?). 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®*?®_ 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®*®. 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®*®,

+ 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®?.

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 s
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)
classificaion as KL grade 2-3%".  The
arthroscopic indication for a HTO is determined
when a grade two or three chondral lesion,
according to  Outerbridge®  or  ICRS
classification®, 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“?.

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
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* 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®®=9.
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®®. In these conditions,
HTO should be avoided or performed with caution.
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Workgroup 2 Perioperative Management

Leader
Nattapol Tammachote, MD

Delegates

Thanasak Yakumpor, MD, Kreangsak Lekkreusuwan, MD, Jithayut Sueajui, MD, Apisit Patamarat, MD,

Lak Chutithammanan, MD, Wallop Adulkasem, MD, Nuttawut Chanalithichai, MD

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™. The
Albumin level of less than 3.5 g/dL was associated
with surgical site infection, extended length of stay
and readmission®. 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®. 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®.

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® and urinary
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tract infection may cause postoperative surgical site
infection by hematogenous seeding®.

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”®. One study suggested that the
desirable glycemic control was to obtain a
hemoglobin Alc (HbALc) of less than 7%®. The
patient with malnutrition, morbid obesity and
chronic renal disease should also be consulted to
the specialist(s)™?.

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™Y. 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%*'¥. 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"”). Meta-analysis showed that electric
clippers and depilatory creams were associated
with lower infection rates over shaving with razor
blades®.

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
tourniqguet might have higher risks of
thromboembolic complications®®'”. 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®.

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™®. 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®.

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®?) 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®29.

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®”. And, no statistically
significant change was found in 30-day mortality
with tranexamic acid administration®®.

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®. 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®”. 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®*2. The
systemic review has shown the possibility that
drain was not needed to assist early recovery
following TKA®Y,

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©®".,

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®. The
most commonly used antibiotics are gentamicin
and tobramycin®®*. 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
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change or increase the antimicrobial resistance
patterns of pathogens“?.

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®*?. 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®?.

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®49,
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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'”). 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®. 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®. 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®. 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®.

The literatures suggest that there is no
proven benefit in administration of parenteral
antibiotics longer than 24 hours"™?. 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 wusing 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®®. Of the 112 articles, only
two used confidence intervals (CI) to report mean
pain scores and one used Cls to report differences
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in median pain scores between the study groups.
Only two articles presented 95% CI for the mean
pain scores graphically. A graphical method using
Cls 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®®®®. 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™. 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 symptomst*®.

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™®. Moreover, wound
drainage for more than 24 hours may leads to an
increased risk of retrograde contamination with

bacteria®"'®,

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®. 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®.

Postoperative urinary retention (POUR) is
a common complication following lower joint
arthroplasty®”.  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®*?®. 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®.

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®”. 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®®.

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®. 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®”. However, Adie, et al. concluded from meta-
analysis that potential benefits of cryotherapy was
very low or low for all main outcomes®. 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
TKAC*®) The final range of motion in patients
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using CPM are not different from patients without
using CPM®**)_ 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®?3,

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®?"  several multicenter
studies stated that the incidence rates of VTE are
similar compared with the Western®*%_ |_ong-term
complications, such as postthrombotic syndrome
(PTS), is common and significantly decreases
patients’ quality of life“”. There are still
limitations in the literatures and the published
guidelines. Most of the current guidelines focus on
minimizing symptomatic VTE and bleeding
complication®*?. 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%)“. For
asymptomatic pulmonary embolism (PE), IPCD
group had significant lower incidence than aspirin
group (6.3% vs 11.7%). For Asian TKA patients,
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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%)“?. 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“. 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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Workgroup 4 Follow-up and Outcome Measures

Leader
Srihatach Ngarmukos, MD

Delegates

Aree Tanavalee, MD, Somsak Kuptniratsaikul, MD, Vajara Wilairatana, MD, Chavarin Amarase, MD,

Noratep Kulachote, MD, Arak Limtrakul, MD, Ronnasak Mongkolrangsarit, MD

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’™?. 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™. 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™, EQ-5D"? and SF-36" 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®”.

In a study of Ha et al.”®), 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®®?. 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.
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Dawson, et al. 1998 6 months
ROOS, et al. 1998? 21 3 months KOOS: pain, ADL, QOL
6 months All of KOOS
Gandhi, et al. 2009® 142 12 weeks WOMAC, SF-36, TUGT
Medalla, et al. 2009 195 2 years OKS, AKS
5 years OKS, AKS
10 years OKS, AKS
Stratford, et al. 2010® 47 9-13 weeks WOMAC, not improved 6MWD &
TUGT
Mizner, et al. 2011© 100 1 month Al of test worsen
12 months 6MWD, TUGT, stair-climb test, SF-36
PCS
Stevens-Lapsley, et al. 39 1 moth 3/5 of KOOS (pain, ADL, QOL)
20117 3 months 5/5 of KOOS, 6BMWD, TUGT, stair climb
test, quadriceps strength
6 months. 5/5 of KOOS, 6MWD, TUGT, stair climb
test, quadriceps strength
Soohoo, et al. 229 3 months SF-12 PCS, WOMAC, UCLA activity
CJRR database 2014®
Naal, et al. 2015® 233 3 months OKS, EQ-5D, WOMAC, UCLA
6 months OKS, EQ-5D, WOMAC, UCLA
12 months OKS, EQ-5D, WOMAC, UCLA
Bolinket al. 2015 20 12 months WOMALC, KSS, sit to stand test
Harris, et al. 2015 71607 6 months OKS
Giesinger , et al. 201512 765 Compare WOMAC, EQ-5D, KSS
2 mo. & 12 mo.

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

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).
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Abstain: 0% (Strong Consensus)

Justification: According to the review article of
Amarase et al.®, 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
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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.?® 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®, Roos et al. showed improved KOOS
pain at 3 months and 6 months after TKA
surgery®, and Stevens-Lapsley et al. showed
improved KOOS pain at 1, 3 and 6 months after
TKA surgery™, 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 wused 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%.

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®.
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.?® 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.?”
reported that to cross-legged siting and squatting
require 111-165 degrees of knee flexion.

The study by Lam et al.?® 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.*® 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.®” 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 wusing 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.® 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."? 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:
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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™®?.

Question 4: When should the patients be
considered having periprosthetic joint infection
(PJN)?
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®. The incidence of PJI after
knee arthroplasty is 0.5 to 1%“®. 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®. 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
CRP>10 mg/L)

3.2 Elevated synovial leukocyte count
(>3000 cells/IL) or ++ leukocyte esterase strip
test

3.3  Elevated synovial
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 x400 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.

(ESR>30 mm/hour;

neutrophil

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”. The

investigations such as CBC, ESR, CRP, Joint

aspiration for cell count, cell differentiation, and

culture should be done for every patients®*".

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™. Generally accepted
“90 degree of flexion” is the minimal requirement
for daily activity. The goal of flexion after TKA
also aims for 90 degrees™. 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
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more in late MUA. The earlier MUA found
achieving better knee flexion but no recommended
exact time of MUA in stiff knee™®. 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®®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
05 to 4 %" 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®2V 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: Joint registryprovides three main
values that benefit directly to the patients as the
followings™:

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®.

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
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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®.

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 @
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 collection in the registry, in terms
of  preoperative clinical  assessment and
postoperative clinical result of the knee at follow
up?
Consensus : KOOS-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. Auvailable 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.

Question 6: Which patient demographic data are
necessary for recording and reporting in Thai joint
Registry?
Consensus: Patient’s name and last name, date of
birth, body weight, height, ID number, gender and
co-morbidity are necessary for recording and
reporting in Thai joint Registry
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 10, 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®.

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™®. 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
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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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Workgroup 7 Knee Prosthesis Consideration

Leader
Satit Thiengwittayaporn, M.D.

Delegates

Artit Laoruengthana, M.D., Piti Rattanaprichavej, M.D.,Thana Narinsorasak, M.D., Natthapong Hongku,

M.D., Somsak Ruchichananthakun, MD., Worapol Jumroonwong, MD.

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 “® 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 . Many
recent studies have reported survival rates of 99%
and 97% for cemented and cementless TKA,
respectively “”. 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 .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 ©.

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 ©.

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 1 Many studies comparing PS with CR
design have reported differences “>*" and no
differences ¥V in clinical outcomes. However, PS
TKA remains as a popular design for all age groups
of osteoarthritis knee patients %%, With PS TKA,
the studies have shown a better range of motion
(ROM) @ easier ligament balance, and more
reliable femoral rollback “®?®,  We believed that
PS designs require less technical experience,
created more stable component interface, increased

Emee) 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 ®®*.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 &3V,

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 ®, 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 ©®*36%) 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
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over 90 % at a minimum 10-year follow-up
following the use of fixed-bearing TKA 13383
were reported. However, some studies of fixed-
bearing TKA have reported high wear rate patterns
including delamination, (pitting and scratching of
the polyethylene insert “**Y. " To correct these
problems, mobile-bearing TKA was introduced as
an alternative to the original fixed-bearing TKA 2,
The aim of mobile-bearing TKA is to decrease the
contact stresses and wear “**%. 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 “®). 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 “©.

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 “7,

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
(rgipect to mean KSS, knee flexion, or pain scores

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 “°.

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 ©°.

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%
CL:-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%
Cl: 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% ClI: 0.54 to 1.34), and complication
(2-year, RR: 0.55, 95% ClI: 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 2.

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 2.

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 ®2. 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 ®¥. 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 ®>*®. However,
results from recent studies remain controversial in
term of the clinical outcomes of the SR and MR
femoral designs ®*Y. A previous meta-analysis did
not provide clinical support for the theoretical
advantages of the SR implant design ®?. 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 ®*®9. 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)

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY



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 %,

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 ®*". 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 ¢%677172),

Meanwhile, some studies showed that HF
implants gain about 0.4- 2° of significant difference
in ROM when compared to conventional implants
573 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
(47 " 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 ®,
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
(877 The evidence from current literature did not
show any clinical benefits of GS prosthesis over
conventional prosthesis in term of KSS score, HSS
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score, WOMAC, postoperative pain, ROM,
complication and patients satisfaction'’®782.

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 ©+#2.

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 ®*%¥ and 20-65% of secondary
resurfaced patients were dissatisfied with this
procedure ®89_ Meanwhile, the anterior knee pain
rate, knee pain score, knee society score and knee
functional score were not different between the
groups 838487 patellar denervation without
patellar resurfacing may be an alternative option to
reduce postop anterior knee pain after TKA 9,

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 ©9.

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 ®°?, but no clinical difference in
term of postoperative Knee Society Score and Knee
functional score ®%) 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 ©®*. Furthermore, OxZr femoral

component has no nickel particles, making this
material safe and sound in patients with metal
allergy ©*°®_ However, the result from midterm
studies demonstrated the comparable outcome,
safety and longevity to CoCr®1%) and an in vivo
study also reported no difference in PE wear
particle between OxZr and CoCr “®Y. Recently,
long-term studies reported that the 10-year
survivorship of OxZr TKA were 97%“"1%?, 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
(103109 " 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 “%). A bearing dislocation and lateral
compartment  progression  has  been  well
documented as one of the predominated causes of
early failure in mobile UKA®S) parratte. et al.
reported a minimum 15 vyears 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 %,
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. ™. 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 “%.
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 ™%, 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 @14,

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
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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 VVote: 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 “*®. 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 ™®. Hamai S et al. ™"
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 “*®''® 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 wusually 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 9.

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
969%"?Y. 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*?2,

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
Hggr;e in the group treated with additional constraint

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 2%, Hinge

type knee prosthesis also provided the favorable
improvement for painful hyperextension knees in
13 patients affected by poliomyelitis without early
complications *%%),

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.
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