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Abstract

BACKGROUND: Total hip arthroplasty is known to be a successful surgical procedure to alleviate hip pain and to
regain gait ability, but there are many debates on whether patients’ gait could reach a normal level several years later.
OBJECTIVE: To investigate spatiotemporal parameter characters of lower extremities in patients during walking
in sequela period following unilateral total hip arthroplasty, and to probe into patients’ walking abilities.
METHODS: In accordance with the method of Case Database Data Analysis detected by Motion Reconstruction
Laboratory, 14 patients at 5-10 years after total hip arthroplasty served as the experimental group, and 14
matched healthy persons served as the control group. Gait parameters of lower extremities during walking were
collected by Vicon Nexus. Spatiotemporal parameter characters of lower extremities during gait cycle were
analyzed by using Polygon.

RESULTS AND CONCLUSION: Compared with the control group, walking speed, cadence, stride length and
step length decreased, but double support and opposite foot off increased on both affected and unaffected sides
in the experimental group (P < 0.05). Both stride time and step time of the operated lower extremities increased
(P < 0.05). Foot off of non-operated lower extremities increased (P < 0.05). There was no significant difference in
all spatiotemporal parameters between operated and non-operated lower extremities (P > 0.05). The results
suggested that gaits of patients showed good gait symmetry at 5-10 years after surgery. However, they do not
reach the level that observed in healthy subjects, and walking ability was poorer than normal persons. Systematic
rehabilitation training is needed to improve walking ability.

Subject headings: arthroplasty, replacement, hip; rehabilitation; walking; gait

Zhao JL, Wu PH, Xu GQ, Mao YR, Liao WM, Huang DF. Gait parameters in lower extremities of patients in
sequela period after unilateral total hip arthroplasty. Zhongguo Zuzhi Gongcheng Yanjiu. 2014;18(13):1981-1987.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

BEB, BEYR, ERE (P LRKEWBE—ER, TREAESH, 2EFH, AL MF 510080)

RULH, %, 1982 F4,
AHEREBEREAN, ik,
2005 Fow EAKFE
A, HIEETFIF, EEMN
FAZRIAT KT RA
PR LEE

Bt AERE, 8%
EBFFIT, P LRFWE
F-ERELEZH, 5
R4 MF 510080

doi:10.3969/j.issn.2095-4344.
2014.13.003
[http://www.crter.org]

P43 245:R318
SCHRARIRTS:A

G5 :2095-4344
(2014)13-01981-07
Atk 2014-01-24

Zhao Jiang-li, Physiotherapist,
Department of Rehabilitation
Medicine, First Affiliated
Hospital, Sun Yat-sen
University, Guangzhou 510080,
Guangdong Province, China

Corresponding author: Mao
Yu-rong, Associate chief
therapeutist, Department of
Rehabilitation Medicine, First
Affiliated Hospital, Sun Yat-sen
University, Guangzhou 510080,
Guangdong Province, China

Accepted: 2014-01-24

1981



BVTF], S P REK T ERTEAENN P S S5

rs
% www.CRTER.0rg

0 3|5 Introduction

N A DG B4R R VA T 5 DT P 1 AN
o7, W LAE B F AT A . TR TR R
PSR, B N A, R RGO 1
FHHWMZ, FEATHOOTERWEE BBREL . AR
T R AR AT B8 10 L A REA K R IERY, (A
TR BT A /D B 70 B 4 S5 1 B U5 Hh 2 A 25 B sk
B0, B KA EE, RBE SR [a] I O T S 5 M 4 SR
TN, A BRI AR (R S R A s e AT g
FI PR B F P ATIhRE . TR A AR AR 1R H 3 35 A7 A 122
INEE ., = 4eb &N — Bl & W0 & VP4 77k
B2 R T A T R 2 R TN L
S ERAT . BT SRS RO, A
REEWE =D&, W R4 5
5-104F &35 04T b T I ) PR 29 2 BRI DL P AT R
ARAK, A I PR U R I R A M1 S it T T S D A A
PR

1 F&FAE  Subjects and methods

Wit BB R T

B iE) Bt : 20004E1 H 22005412 H 76 1l K2t
JE S R BT AR T B T A 0GB e 201041
H 22012412 H T i K24 I s 56— B= Bt R A = 24 R
B E S EAT 4L AT

R

LI B OWIRAT BN T A5G B e
@ T HAh P I B ST 90 S TR s . @ TG ™ 3 1.0 il e
B, QLML RGEN . OWFHKEZERNT2 cm.
®Harris hip score(HHS)V¥:43>804) . @] LU 4T
10 mLl L.

1EFATIBLAN B O S0 AL BF AR . PRSI
G WM. @ VKA. HHEE, Lehs
PSR LR . @Wrdy. M. BRI B S
o @XUNEKEZRR/NT2 em.

BT NIk 58 f s 15

SIUG 21 14450 B A OC T B AR S B, b e,
L84l; Fi#r38-83%, “F1Y(65.6+£12.6)%; AHiE5HI, FH
oWl WiFE5-10%, “FI(7.241.9)4F: AmERECy
20.1-33.1 kg/m?, “T-)(23.5+3.7)kg/m?; HHSF4+90-100
S, TH(97.0£3.4) 5 (31).

e AL YER . AR, B, AR, AR
K5 5256 ARV L 0 g B b & 4E 14490, b iefl, 48
Bl; 4E#49-74%, T¥(61.5£7.0)%, MREIRECH
19.6-29.1 kg/m?, “F-44(23.5+2.8) kg/m’.

MR FAE: N E Vicon =412 5 Nexus i il R 48
(RRESIE 4100 Hz)w 6HIE 5 T2 b MXA3400h 24k
B, REBH THOPAT I D & EHUTIEH .

1982

Polygon 73 AT # A% B AT — AN 0 2 R A A I 25 2 50y
Bro BRI 28 KB ACRIETIE R I 25 (I8 2k
MEMAR A E G, ARE. H%E. 5. B, FEE
BE PR RE. PR, MR4EDavis i &, #1641 HAE
25 mm ) SFARICER 73 0 TR RS R e A P
AR RIS LB, AT LR AR O 2R A 2 A
TR ABFIA MR R DG ERAMIU L JEEOETT e AMI 5 4k
BRZE AU R R AR b L SRR T L SR BT S
2P O I SR P AT S R A 4
SKHEN . HRESPALAT 7, ARFEARER L H, RS %
bR AR S TR, T RS SRS IR A
A 4% P 2 AT E T SO AT AE T K11 mikbAT
HEE b, fER10-201k. ZEAM RS kil sk BN brid Bkia
B, AT RN R, RS2 AR BB ALAT A I I

K AR R B 00 R B B T, R RO
JEE R R Ji 43 ) 5 f R R AL R0 RSP 34 AT L
F [

FEWREMR: DMl P DR, B XEE
iz L TINS5 9 i< 11 1IN 0% 73t 1227 A3 5 1 N 1 ey
Holb, xH e fRie. 2k,

FiH O KJISPSS 13.04: HH 34T Ge it 2443
Bro WEFCEHE Lhxes#oR, THEZERHGECR RO 155,
4 P9 AN A) L8R T one-way ANOVA, P < 0.05% 75 7 5
HREERX.

2 #ZR Results
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Table 1 Clinical data of 14 patients undergoing unilateral total hip arthroplasty
B P53 ) s BEVIFER () BEHEIATR(EE) G i(cm) A5 (kg) T PR L (kg/m®) HHSE4>
1 & Ai Je i S e A 3 BE 38 7 154.5 79 33.1 100
2 ES b JBE i Sk i M 3R A 56 5 152.5 54 232 100
3 ES s 2R G 58 59 6 143 45 22 100
4 % Hi JBe Sk TG IR SE 64 9 152 60.5 26.2 90
5 % Ai Je Sk ik if AR B 66 5 156.5 45 18.4 96
6 S V& J e Sk ik il PSR A 68 7 156.5 60 24.5 95
7 S *H BB OGP 69 6 154.5 48 20.1 94
8 % A JBe e Sk et A SR B 75 6 153 65 27.8 94
9 % JE B Sk B A 2K AE 46 5 160 56 21.9 94
10 % i JBCH S A 66 7 163 60 22.6 100
11 U bel JBew Sk TG PRI SE 73 10 164 59 21.9 95
12 o Ai B Sk JC T T A 74 10 167 66 23.7 100
13 % Ai BB B0 81 10 163 54 20.3 100
14 E] 75 J i SR 83 8 163 63 23.7 100
# 3 KWEFERIREENESH LR
Table 3 Comparison of spatiotemporal parameters in the experimental and healthy control groups (xs)
bz SEEAL fRR BT 21 P4 P, P,
EN e
A Imin) 103.05+7.97 103.57+7.40 110.36+10.68 0.876 0.034 0.048
5 IR (s) 1.17+0.09 1.17+0.08 1.1020.11 0.859 0.045 0.066
oA 5 L (%) 12.47+2.45 12.18+1.63 10.56+1.31 0.682 0.010 0.027
o 2 fid b EE (%) 49.931+1.42 49.92+1.48 50.09+0.44 0.986 0.725 0.712
HL IR (s) 0.59+0.05 0.58+0.05 0.55+0.06 0.873 0.040 0.057
LS PR AR [ (s) 0.44+0.03 0.44+0.03 0.43+0.05 0.927 0.765 0.697
XL FEAHB ) (s) 0.29+0.06 0.29+0.05 0.23+0.04 0.901 0.006 0.004
JE B L (%) 61.65+1.95 62.32+1.95 60.46+1.48 0.334 0.089 0.010
#5254 (m) 0.86+0.20 0.86+0.22 1.100.11 0.920 0.001 0.001
SR (m) 0.42+0.09 0.43+0.12 0.55+0.05 0.917 0.001 0.001
A (m/s) 0.74+0.20 0.75+0.21 1.02+0.14 0.923 0.000 0.000

ik PO ARSI LA TS P {8 P2 RN 5 (R REXS FRAL LA TS P B Pa DA 05 ik FEXT IR AL LU 45 P {H

F 2 FIHAFIRRI BB —AEEN
Table 2 General data of participants in the experimental and

healthy control groups (xts)

41 n o MR FR(EY) SEem) ABiE(kg) ABTEIRE

2
oo (kg/m°)
SEE A 14 6 8 656x126 157.3+6.4 58.249.1 23.5+#3.7
AL 14 6 8 61.5¢7.0 159.747.3 59.847.4  23.5+2.8
P 0.300 0.364 0.614 0.963

3 i1 Discussion
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Figure 1 Comparison of spatiotemporal parameters of lower extremities on the operated and non-operated sides of the experimental and

healthy control groups
Pl LR 2 LU, °P < 0.05.
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