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ABSTRACT

Knee Functional ability in patients with severe knee
osteoarthritis

Watchareeudomkarn W,' Suputtitada A,"” Tanavalee A°
"Department of Rehabilitation Medicine, Faculty of
Medicine, Chulalongkorn University;

’Excellent Center for Gait and Motion at King
Chulalongkorn Memorial Hospital and

*Department of Orthopedics Surgery, Faculty of
Medicine at Chulalongkorn University

Objective: To study the ability of knee functions by
spatiotemporal data of walking, kinematics data of knee
joints and WOMAC score in patients with bilateral
severe knee osteoarthritis(knee OA)and compare
between before and after total knee replacement (TKA).

Study designs: Observational descriptive and
comparative study

Setting: Excellent Center for Gait and Motion at King
Chulalongkorn Memorial Hospital.

Subjects: Bilateral severe knee OA patients, aged 55-80
years.

Methods: Demographic data and severity of patients
with kneeOA were assessed by using Kellgren-
Lawrence score of knee radiographic data and KNEE
ISOA. Bilateral severe knee OA patients were included
and WOMAC score was applied. Knee kinematics and
spatiotemporal data were obtained and evaluated by
using visual 3D motion analysis. Comparison of knee
kinematics and spatiotemporal data between
preoperative and 12 — week postoperative period was
performed in five patients with TKA.
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Department of Rehabilitation Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok, Thailand.
Email:moopungja@gmail.com
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Results: Analytic data from 29 women and 6 men with
severe knee OA revealed the mean WOMAC score of
132.74, peak knee flexion angle at mid-stance phase on
the right and left sides of 12.44 and 11.96 degrees,
respectively and at mid-swing phase of 45.58 and 46.43
degrees, respectively. Additional data included an
average gait speed of 0.40 m/s, step length on the right
and left sides of 30.97 and 30.42 cm, stance time on
both sides of 1.22 sec, stride per minute on the right
and left sides of 37.51 and 38.16, respectively. Five
patients undergoing TKA and completely being followed
up after 12 weeks showed significantly improvement of
step length on the left side (P=0.043), stance time
(P=0.042)and stride per minute (P=0.043)on both sides.
However, there was no statistically significant difference
of peak knee flexion angle between preoperative and
12 — week postoperative periods.

Conclusion: Severe knee OA patients had functional
ability measured by the mean WOMAC score of 132.74
which is the knee functional ability to do activities of
daily living. There were decrements in gait speed, step
length, cadence; peak knee flexion angle at mid-stance
and mid-swing phases and increments in stance time
when compared with normal subjects. The patients in
the postoperative period showed statistically significant
improvement of step length, stance time and stride per
minute but no statistically significant change of peak
knee flexion angle. Besides WOMAC score, these
spatiotemporal data of walking and knee kinematics
could be used as the objective parameters of knee
functional ability.

Keywords: Severe knee osteoarthritis, Kinematics data,
WOMAC score, Knee functional ability
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“812fin9 (Step Length)(Fna)(aa.) 30.42 (11.43)

“812fin9 (Step Length)(ann)(a.) 30.97 (11.87)
sveiziaWinmEELR (Stance Time) (#ne)Gund) 1.22 (0.46)
sreIz9a Wi WEEURY (Stance Time)(197) (A1) 1.22 (0.44)
sreILIIA LA (Swing Time)(fe1) (A7) 0.45 (0.16)
sreIzIan TN (Swing Time)(2127)(3u1#) 0.47 (0.14)
RMUIUAABUNN (Step per minute) (G1e)) 76.60 (18.23)
R1UIUANIABUNT (Step per minute) (191) 78.64 (20.90)
RUAUANUFAAZE19AaUNT (Strides per minute) (B1el) 38.16 (8.81)
RMUIUANWUFAAZEN9ARUNT (Strides per minute) (291) 37.51 (7.60)

AN929% 4 nannsAnEBeuWiauAteya spatiotemporal 2INAUNBULATMAINTENFAAIUIU 5 918

o o

daya spatiotemporal ABINTLAY naudIfn NRINB A P-value

AMNL59 (Speed) (LHAS/AUNN))

Aade (ziqmﬁmmumm;gm) 0.25 (0.0981) 0.40 (0.1827) 0.080
ANTBEIF U (Q25-75) 0.24 (0.17-0.35) 0.43 (0.25-0.54)

Fze12A12 (Step Length) (Bnen)(da.)

Aneds (@audsanuuninsgiv) 22.94 (4.8511) 35.30 (8.4336) 0.043*
ANsTEEF 1 (Q25-75) 24.70(18.05-26.95) 35.50(28.95-41.55)

szeazn19 (Step Length) (A2n)(Tia.)

AN (dawdloanunnsgi) 26.10 (6.4665) 23.40 (11.9725) 0.345
ANlBE g (Q25-75) 29.90 (20.05-30.25) 26.90 (13.60-31.45)
STELLIALILUEELRNY (Stance Time) (F18)GEUNT)

ALaAE (df;ulﬁmmumqmﬁﬂu) 1.76 (0.6049) 1.09 (0.3073) 0.042*
ANdEE g (Q25-75) 1.65 (1.34-2.23) 0.97 (0.92-1.32)
STETLIATLILWEELRY (Stance Time) (121)(3u11)

AaAe (mw,ﬁml,uummﬂqu) 1.73(0.6312) 1.11 (0.2325) 0.043*
ANTBEIFIU (Q25-75) 1.58 (1.32-2.22) 1.11 (0.92-1.31)
STALLIANAIRUNU (Swing Time) (Fre)(Bundt)

AaAe (ziqmﬁmmummgm) 0.33(0.1885) 0.54(0.2166) 0.345
ANsTBEIFIU (Q25-75) 0.27(0.17-0.51) 0.49(0.38-0.72)
STELLIRUAINUAU (Swing Time) (@31)Bu)

Aneds (@udsauuninagi) 0.39 (0.1752) 0.59 (0.3214) 0715
ANsTEEg 1 (Q25-75) 0.44 (0.24-0.52) 0.44 (0.43-0.82)
[1UAUANIABUNA (Step per minute) (del)

ALaAe (z‘if;utﬁmmumqmﬁgu) 59.15(17.8743) 75.53(23.0184) 0.080
ANdsegIu (Q25-75) 58.54(43.22-75.39) 79.12(54.82-94.45)
INUAUANIABUNN (Step per minute) (A1)

AlaAe (zdf;ul,ﬁmmumqmgﬂu) 68.83 (9.6615) 87.59 (17.1934) 0.043*
ANdsagIu (Q25-75) 74.56 (58.36-76.45) 89.71 (72.18-101.96)
FNUAUNANLFARZTAD U (Strides per minute) (el)

A (dawdosnannsgiy) 23.71 (12.7277) 39.69 (9.1345) 0.043*
ANdBE g (Q25-75) 26.97 (12.38-33.42) 44.07 (31.88-45.33)
FNUAUNNNUNLARLANFABUNN (Strides per minute) (A1)

Aneds (@audlsanuuninsgiv) 30.05 (6.4034) 37.87 (8.5184) 0.043*
ANsTEEg 1 (Q25-75) 30.27 (24.96-35.04) 39.09 (30.86-44.27)

o o

wanene tindaidnenn 4 e ndadawndae 1 9e Taeld wilcoxon signed rank test HilaignAtyit P< 0.05
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PAINITHIARAIUIN 5 978

qum‘ﬂ”ani'l (Knee flexion angle) NAaULNAR URIHAR P-value
AngE L ME IR (Stance)(@n)

m"]Lﬂ?}lﬂ(dqmﬁmmummgm) 13.78(11.574) 10.05(8.301) 0.225
ﬂ"]ﬁﬁf_lgﬁu (Q25-75) 16.46(2.06-24.16) 7.39(2.84-18.59)
mm:ﬁLﬁ'ﬁﬁuﬁu(Swing)(mq)

Avede (dawdeaunnegn) 43.01 (11.841) 43.04 (16.027) 0.893
ﬂ"]ﬁﬁf_lgﬁu (Q25-75) 42.79 (31.69-54.44) 47.60 (31.11-52.69)

AngE L ME IR (Stance) (Fne)

Alaat (mulﬁmmummgm) 5.21 (10.689) 9.93 (11.538) 0.225
ﬂ"]ﬁﬁf_lgﬁu (Q25-75) 1.64(-3.85-16.05) 13.32(0.22-17.95)

AngE RN (Swing)(dne)

Alaat (mulﬁmmummgm) 41.84 (8.259) 46.65 (12.70) 0.345

ANBEIgIU (Q25-75)

41.60(33.83-49.99)

45.59(35.49-58.35)

wanzwme ehsiadaidnenn 4 e rdiadewindae 1 918 Taeld wilcoxon signed rank test i@ Aty? P< 0.05
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a = 1
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