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Abstract: Objective To explore the correlation between gait parameters at 14 days and knee function and quality
of life at 3 months after total knee arthroplasty (TKA). Methods Eighteen patients who underwent TKA were an-
alyzed by using three-dimensional gait analysis system to observe their gait parameters. Knee joint function and
life quality of the patients at 3 months after TKA were evaluated with WOMAC ( Western Ontario and McMaster
Universities Arthritis Index) and SF-36 ( short form 36-item health survey scores) assessment scale and their cor-
relations were analyzed simultaneously. Results At 14 days after TKA, single support time (SST) and peak
knee flexion at swing ( PKF) of the operated side of the leg were significantly smaller than those of the healthy
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side of the leg. The knee flexion angle at mid-stance (MKF) and knee valgus angle at mid-stance (MKV) of the

operated side of the leg were significantly larger than those of the healthy side of the leg. There was a moderate

negative correlation between the spatiotemporal parameters of the operated side of the leg and the WOMAC score

during gait, while a high correlation between the WOMAC score and peak knee flexion at swing (PKF) , MKF and

MKYV. Except for the step length and forward velocity, the other gait parameters were significantly correlated with

SF-36 life quality score. The single support time (SST) and PKF had a highly positive correlation, while the MKF

and MKV had a moderate negative correlation with SF-36 life quality score. Conclusions The SST, MKF, MKV

and PKF in postoperative early gait analysis (14 days) results can be used as the effective indicators to judge

postoperative knee function and rehabilitation efficacy of life quality after TKA surgery.
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Tab.1 Comparisons of gait parameters between healthy and oper-

ated side of the leg at 14 days after TKA

EESH FARM e
SL/em 41.19 £12. 42 39.67 £13.97
FV/(cm-s™!) 63.55 £25.21 63.62 £25.91
C/(min~") 90. 96 +16.27 91.31 +15.98
DST/% 16. 83 £6.25 17.74 +7. 11
SST/% 30.84 £8.48* 34.93 £4.05
PKE/(°) 39.43 +12.11* 52.94 +11.05
MKE/(°) 14.71 £4. 12 5.71 £5.51
MKV/(°) 5.55+3.84™ 0.08 +3.58
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WOMAC P/ fA7E R EEIEAR G (P <0.01) L3R 2,
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Tab.2  Correlation between gait parameters at 14 days and 3-
month knee WOMAC functional score and SF-36
total score

WOMAC SF-36

LEBH r P r P
SL/cm -0.517 0. 028 0.332 0.078
FV/(cm-s™!) -0.626 0. 005 0.237 0.215
C/(min~") -0.570 0.014 0.584 0.011
SST/% -0.572 0.013 0.631 0. 005
PKF/(°) -0.825 0. 000 0. 656 0.003
MKEF/(°) 0. 656 0. 003 -0.563 0.015
MKV/(°) 0.903 0. 000 -0.585 0.014

2.3 Rg14dTZESHEREF I 1A SF-36 45
KR K5 A
i SL.FV 4b, AL RS IR 5 SF-36
TR HA B E A k. Hoh, SST (r =
0.631) fl PKF (r =0.656) HA & B IEM % (P <
0.01) ,MKF(r= -0.563) MKV (r= -0.585) HA
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HEETARSC(P <0.05) , 4 2,

AR SST $84r5 PF.GH VT J& MH
(0.477 <r<0.560) HAHEIEAHIK (P <0.05),5
RP(r =0.602) fil SF(r =0.737) HA45 & B 1A%
(P<0.01); PKF 5 PF_RP J BP(0.494 < r <
0.561) LA FEEIEM (P <0.05), 5 SF(r =

0.611) ELA B REIEMZE (P <0.01) ;MKF 5 PF(r =
~0.491) HA G (P <0.05), 5 BP(r =
~0.600) & SF(r= —-0.590) BA B HE A4 (P <
0.01);MKV 55 GH(r = —0.482) B4 ikl %
(P <0.05),%5 PF(r= —0.608) &% SF(r = —0.657)
HA FEAME(P <0.01), W3,

*3 REUAdSHZLSHES 3 AR SF36 £iFREMEXMYE ("P<0.05, ™ P<0.01)

Tab.3 Correlation between gait core parameters at 14 days and SF-36 life quality at 3 months postoperative

LBBEL PF RP BP GH VT SK RE MH
SST/% 0.477" 0. 602 ** 0. 460 0.497 " 0. 560 * 0.737* 0.387 0.481"
PKF/(°) 0.561 " 0.547* 0.494 " 0.337 0. 396 0.611* 0.296 0. 265
MKE/(°) -0.491" -0.392 -0. 600 ** -0.265 -0.322 -0.590 ** -0.277 -0. 156
MKV/(°) -0.608 ** -0.416 -0.403 -0.482" -0.313 -0.657 -0.453 -0.320

3 TitS5%R

TKA T A i B £8P0 i IE B | H g ¢
TIIRE i H AR TG R Y R R T B, R LA
A HAOR IR YT I LB A%, {2 Bourne
AEERXE 1703 45 TKA ARG B E T A BFIE BoR
25 19% fE XS ARG S5 RIEAE R, LR IR 4
HHEF H & AE A SRR 2R E , m T
BAET . I, ARSCE P TKA AR5 F 0
MAEEER FIE S EFERS 3 MR T T
fit WOMAC IhBETFE3Fl SF-36 A= 3 i 3743 A A 5%
P, R TKA AR5 FEE T Hlfe fEHe 5Lt

ARICRH =42 80 B R4 TKA R)514 d
BB AT W BB SHOR W B E 2%
5, TR R RS X TKA RJ5FRBIRE A AR H
T BT AR TS ST AT AE N SR DL B LT SRR 5
HLASHT 25 2405 WOMAC ¥ 43 R B0 5 3% 17 AH
K, 5 SF-36 A3 s PP or I B IE A O, X —
SR 5N MR S5 R A JE L. Bonnefoy-Mazure
SN 118 44353 TKA B ARG ARJE 3 A H
(n=93)FIARJG 1 4F(n =79) BEAT 2550 BT FIIG IR
RS, 5 R B ARG 3 MA ARG 1AEE S
ST SL, FV, €. SST SRS 5 R i
WOMAC F1 SF-12 PP 25 R A A M. B8

B bR A 1 T A S M AF 9 1 5 b DA D ikt
225 T B8 T AR WAL, IR 5 A
WAL EETE , TA R 24T IR A2 5 ) R A 1 Jo
BHEEHNE,

AL R o, B0 MKV & 25 K T g
MKV 5 WOMAC Zhfg V53 B AR 5 102 1Y 1EAH
K, 5 SF-36 A= {1 i A PP B S 2 A A OG
Hrfr, 5 BP FI SF $5h5 A OCAEH .3 . Andriacchi
2L URIESE TR, A B AR R KT R4 S EUIR B
T RIS, A O 1 s X B A7 far A
2, X i 1 T A 2 T BUR S pHRHE 5
R LA K ABAA T TR o v e, 98 55 XoF AR AR 1 [T A
FH o B TG T P A 3l R0 At B8 4353 AH OC 19 I & E
2 W60 U3 AR /A F 7 R 52 i) 8 3 A T B A T A L iR
(4. Sharma 25" HIF5E % B, %K 10 A1 B0 00 0 5 A
251 WOMAC T e iT-or A AR o (4 AH e, X 5 A3
G5 — 3L

B MKF 5 25 K T, 5 WOMAC I g oF
A3 FN SF-36 A 3% i R B B E A e, R B
7, LA AR s 7 R RO T AR T v R
J ) o BT A O EE L TKA B8 38 Ay o AT A ) g 5%
A R BRI MKF 3 11 S 3508 ) SST 4%
i, LA SR T Sk UNL AN J2 B4 i 15 3 i
ST ST RRAE | I R AR S Gh SR ) SST
H1 MKF /NF g i i A, A58 & 30, ARl MKF ()
B R 23k 5 | S fe O () 4 I far 15 I, 0 5 30w
P S 2 T T I P A g XURR: T e A BLR
25 H I Aok 1G K E A B A B AR R AR R AR AR IR BB 1
ﬁﬁﬁﬁ])’?“” AR [RIAE B X — 4, Rahman
2 ROTRIETE NI, A 3 37 F S I 2 g £ R SR
M 25 2 o i (A% Lo F8 A o

RS AR T B 4R B0 18] PKE S R B G5 AT



EREWMAE F£33% Fo6H 2018F£12A
562 Journal of Medical Biomechanics, Vol. 33 No. 6, Dec. 2018

S L UL AL Wi 45 P N B R P A SRR EE AR, Ebert
22U 108 44 TKA f8 3 f0 BR i WL R B, R
Jr TR O 4 1 3 30 st B ) 45 0 0 ) S e K R
HAMENE IS B 13 ] PKF 2 5 m 3
BEM R 2, X5 SE B 5 A R 4518 —
o R AT B, ARMIES PKF 548 1 i
BRI B EIEAK, Hh 5 SF #5 4R A0 LT

AR TR A R PN IR 7 A0 0 — I 45 b IE A
Hisz 81w, A SCHFRS B ER, B A5S5h
SST .PKF .MKF MKV #]5 PF i SF 81 ! i Z4H
el X HEATT L B TKA 3% th T PF AR
RS2 5h , 20 ™ F 50 R R 45 0 A
J 442 5 8 Y A S0 3 SR BRI 1 L MH 0
PF RS

ZE bR IR, 15 AR Z 0 W) 1 245 b op, SST
MKV MKF } PKF J& TKA A J5 45 25 5 # 4% 00 5
ZLEEHA R R, I UE N ARG B B
BT ESAR . AN, TKA BE1E AR KR FA
JE PSS TR 2% IR RS AR 45— 2R 5
TRV 720 %0 T TR 1) B SROFS AN ) T R 3 (e e
M AR . ASOHE T HE B LR UK
AR I R A S, R I T i £ S R T
BERY S HE AR (BT ST R BRIE AN T : D el B kA
EAR/N, HLR X PR 26 00 5 i Ak — A5 F 9T
@ iz B OBR W RS ORSE , SUS SEN 5 1 T
FOREAS 1 582 A S O B 28 715 Ak R BT 9T B 40
R HRIR I E o TKA RS B R T iR
B 538 A PR LA

TKA RJG BH BB WAL, I B R
RIS RER S A . ARJ5 B0 (14 d) B85
Bras Sep R M) SST, MKF | MKV J PKF 7] LIAE 4 4
Wr TKA F-AR 705 515 T RE M A 3 i i FRE 2 977 3%
A R

SE 3k

[1] MR, kg, FEZ. AT 2B m#ERJI]. EH
A2k 2012, 27(2)  115-121.
LIN H, ZHANG Y, LI GA. Recent progress in total knee
arthroplasty research [J]. J Med Biomech, 2012, 27(2) .
115-121.

[2] MCHORNEY CA, WARE JE, RACZEK AE. The MOS 36-

[10]

[11]

[12]

[13]

[14]

[15]

Iltem Short-Form Health Survey (SF-36) . Il. Psychometric
and clinical tests of validity in measuring physical and men-
tal health constructs [ J]. Med Care, 1993, 31 (3):
247-263.

KREIBICH DN, VAZ M, BOURNE RB, et al. What is the best
way of assessing outcome after total knee replacement?
[J]. Clin Orthop Relat Res, 1996, 331(331) ; 221-225.
OTSUKI T, NAWATA K. OKUNO M. Quantitative evalua-
tion of gait pattern in patients with osteoarthrosis of the
knee before and after total knee arthroplasty. Gait analysis
using a pressure measuring system [J]. J Orthop Sci,
1999, 4(2): 99-105.

JMORE, REY. BOCTREERETFARRLEME[I]. B
FAY f1%, 1995, 10(3) : 130-137.

ZHOU BX, WU JZ. Gait analysis after reconstructive knee
surgery [J]. J Med Biomech, 1995, 10(3) : 130-137.
OUELLET D, MOFFET H. Locomotor deficits before and
two months after knee arthroplasty[ J]. Arthritis Care Res.
2002, 47(5) . 484-493.

SAARI T, TRANBERG R, ZUGNER R, et al. Changed
gait pattern in patients with total knee arthroplasty but mini-
mal influence of tibial insert design: Gait analysis during
level walking in 39 TKR patients and 18 healthy controls
[J]. Acta Orthop, 2005, 76(2) : 253-260.

Zegkte, EA. RENUD IS BTHA KL M]. BiM
TR A AL, 2015.

LUGADE V, LIN V, CHOU LS. Center of mass and base
of support interaction during gait [ J]. Gait Posture, 2011,
33(3) . 406411.

KARAMANIDIS K, ARAMPATZIS A, MADEMLI L. Age-re-
lated deficit in dynamic stability control after forward falls is
affected by muscle strength and tendon stiffness [J]. J
Electromyogr Kinesiol, 2008, 18(6) : 980-989.

BOURNE RB, CHESWORTH BM, DAVIS AM, et al. Pa-
tient satisfaction after total knee arthroplasty: Who is satis-
fied and who is not? [ J]. Clin Orthop Relat Res, 2010, 468
(1):57-63.

BONNEFOY-MAZURE A, ARMAND S, JUNIOR YS,
et al. Knee kinematic and clinical outcomes evolution be-
fore, three months and one year following total knee ar-
throplasty [ J]. J Arthroplasty, 2016, 32(3) ; 793-800.
SLIWINSKI M, SISTO S. Gait, quality of life, and their as-
sociation following total hip arthroplasty [ J]. J Geriatr
Phys Ther, 2006, 29(1) ;: 10-17.

ANDRIACCHI TP, MUNDERMANN A, SMITH RL, et al.
A framework for the in vivo pathomechanics of osteoarthri-
tis at the knee [J]. Ann Biomed Eng, 2004, 32 (3):
447-457.

SHARMA L, CAHUE S, SONG J, et al. Physical functio-



T L% 2BRXTERARRERHSSEHRIIENEXES T
WANG Chuan, et al. Correlation Analysis on Early Gait and Prognosis Function after Total Knee Arthroplasty 563

[16]

[17]

[18]

ning over three years in knee osteoarthritis; Role of psy-
chosocial, local mechanical, and neuromuscular factors
[J]. Arthritis Rheum, 2003, 48(12) . 3359-3370.

LI K, ACKLAND DC, MCCLELLAND JA, et al. Trunk
muscle action compensates for reduced quadriceps force
during walking after total knee arthroplasty [ J]. Gait Pos-
ture, 2013, 38(1): 79-85.

SHAKOOR N, BLOCK JA, SHOTT S, et al. Nonrandom
evolution of end-stage osteoarthritis of the lower limbs
[J]. Arthritis Rheum, 2002, 46(12) . 3185-3189.

DN, HEYE, A, . MR BT T
e AR R R [J]. BEHAY %, 2015, 30
(1):8993.

MA QC, XIAO LY, LI ZC, et al. Factors affecting asym-

[19]

[20]

[21]

metrical lower extremity loading after unilateral total knee
arthroplasty [J]. J Med Biomech, 2015, 30(1) ; 89-93.
ARDESTANI MM, MOAZEN M. How human gait responds
to muscle impairment in total knee arthroplasty patients.
Muscular compensations and articular perturbations [J]. J
Biomech, 2016, 49(9) : 1620-1633.

RAHMAN J, TANG Q, MONDA M, et al. Gait assessment
as a functional outcome measure in total knee arthroplas-
ty: A cross-sectional study [ J]. BMC Musculoskel Dis-
ord, 2015, 16(1): 1-9.

EBERT JR, MUNSIE C, JOSS B. guidelines for the early
restoration of active knee flexion after total knee arthroplas-
ty: Implications for rehabilitation and early intervention
[J]. Arch Phys Med Rehabil, 2014, 95(6) : 1135-1140.





