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Abstract

BACKGROUND: Three-dimensional kinematic analysis can be used to obtain various biomechanical parameters in walking, which
represents advanced level of gait biomechanics. This technique is not mature in domestic application. Current domestic studies
mainly focus on analysis of sagittal plane of hemiplegia lower limb.

OBJECTIVE: To explore the characters of the stroke hemiplegia gait using three-dimensional kinematic analysis.

METHODS: The 10 hemiplegia gait patients and 10 normal gait volunteers as control were subjected to gait analysis using
three-dimensional kinematic analysis system. The basic time-space parameter, gait cycle parameter and pelvis three-dimensional
motion angle of normal controls, and the symmetry during motion were analyzed. The three-dimensional motion angle parameters
of hip, knee and ankle of two groups were analyzed. The hemiplegia gait character of the lower limb in sagital plane, transverse
plane and frontal plane of two groups was compared.

RESULTS AND CONCLUSION: The hemiplegia gait manifested as follows: The knee flexion and range of motion were restricted;
the hip adduction restricted, abduction and external rotation became larger. The motion analysis system can evaluate hemiplegic
gait, quantitatively evaluate the lower limb motion changes, thereby providing the availability information in rehabilitation.
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Table 1 Both lower limbs motion parameters
comparison in control group at walking

(x+s, n=10)
Parameter Left Right
Step length(cm) 65.23+6.42 64.50+6.53
Support period percentage 0.595+0.03  0.591+0.05
Single support period 0.406+0.05 0.425+0.06
percentage
Pelvis cross section rotation 10.10£3.29  10.90+4.38
degree (°)
Pelvis sagittal rotation 3.38+0.80 3.33+0.74
degree(°®)
Maximum flexion of knee(°) 60.40+6.22  60.50+6.85

IEH ARG B MR . R
W, SRR t A5, XA L s 2
TS 402 5 6 e 5 Ve (P > 0.05) . il 2
XN 5 K 0 — B0 2 s WD 3 R 5 AR e
M R AR AR
2.2 s E AN L At BE LT AR K AR B A kb
A ATLLA N XU I IR8 Bly 2 Bk
XU PR S50 5 S B AR BEAT LU, 45 2R
W2,

X1 RS0 B AR BRI Bl 4 AT
Table 1 Limb joint motion analysis of two groups

(Xs, n=10, °)
Affected side of
. Control
Parameter experimental P
group
group
Hip flexion 36.00+14.88 38.9+8.87 0.603
Hip extension 0.00+9.04 -0.60+9.09 0.272
Range of motion  40.00+10.87 47.50+5.73 0.070
of hip flexion
Hip abduction 1.70+£2.71 5.95+3.37 0.0062
Hip external -0.90+4.30 -0.05+1.57 0.0042
extension
Range of motion  11.60+3.75 11.00£2.62 0.683
of hip coronal
plane
Hip internal 0.60+4.88 5.55+2.99 0.0142
rotation
Hip external -2.60+7.01 -0.2043.27 0.0032
rotation
Range of motion ~ 13.20+5.27 9.75+2.09 0.070
of hip rotation
Knee flexion 47.20+10.98 60.45+6.46 0.0042
Knee extension -0.10+4.46 0.25+3.05 0.065
Range of motion ~ 49.50+8.94 60.20+6.39 0.006°¢
of knee flexion
and extension
Range of motion  6.50+2.52 4.80£1.49 0.082
of knee coronal
plane
Range of motion  11.45+4.66 11.75+2.25 0.857
of knee rotation
Ankle extension 10.10+3.28 11.95+3.03 0.207
Ankle plantar —-2.70+4.37 -0.60+4.51 0.054
flexion
Range of motion ~ 20.50£6.45 20.55+4.78 0.985

of ankle flexion
and extension

2P < 0.05

L FEHBRF
W& Lk P E
Erip e, Lk
W 200071 ;
2Ly EHKF
WREEMER, L
#W 200437

IHRY, F,
1979 4, LEif
PEHRFEL,
Wt ZLEITF,
i%—uﬁ%%f#’

com

@iAEA: G
M, #i%, TEE
), A §IF,
AL L i T AT R
BEBREFT
S EAE,

R 4325 R318
SCHkER NGB

W H4h'5:1673-8225
(2010)52-09816-03

A% B #0: 2010-06-19

4= B #i: 2010-10-06
(20100127021/G - A)

9817



@E?{’/? WWW.CRTER.Org

LR B S RE SIS R L 198 57 P

K2 W, SR AL T B IE sl B TRALA LE
BTN AN SBIONIEA L iSNEsh 2R A
FVERCC(P < 0.05); ST it it 15 e 5G4 it A Bl v
Bl 22 5 AT 0 25 1k 5 (P < 0.05) s Ui I s S A0 A I K
WM BESMENHIA, i BERIE SR, IRG
e S S R s B e S SV L S KA L
HER SR S IR T B9 [l RO S Ko i A1 3 LR B
BRI S, (A2 o B MR (P > 0.05).

3 e

AR RE ) AT I e ) I B RY o fwRED Ao
i 7 BRI PRI —, AR IR (R H bRz
— fERPATRE MR, I D4R B 1R R A
BE 7RIS R 1R AEA0 TR 4T R A o 11 B WLV AFR 1)
D AR IR OP R il A h SRR S FERLR e A
a7 T R AAEEE S 188 T EOR K A
BRABIARARIN B dizzh,  H T2 R = dEia shg i BoAxT
AT B IE A TP E B

i 2 o i 2D 2 2 R T R 2 R G Gk L
KIS s I AR S BN &R . H TPt
BV S e P TE AN B S SR IN T s {1 P
2 o ASCHP R AR I S A i _E s S thah A
SrHTE . WA B, SERRAHBIOT BRI, Sk
5 KIEN  BEAMA FE S X B AR L 72 5w A W3k
e D 2 R TS AR, A s B
K5 MWD A B K@ AN RGN o e Kt S A P 5
s S F S X A A, e B B .
JRESCT it M sl WY 52 B o AT IR S s i R 5 O B
R A Ay 2 5 RO ds K i Ay 49 1B N AP AE B3
225t o ASCH AU R I 3, 14 RIC B MR
A RESWEITIIFEAS BT K

HUCEI, T RO B AR ISR s
PRGBS, B B R T IER . 5305
I, AR b IR RS G, RO e 32 B, AT
AR PR A, DA e IG D, AR
HBCEEPE AN« A LU BRI b o Xt R 1
FOLIG) “Xlbel” Das. IEHEDATIRE A, SRS
MR, BAT N EE O [ A2 S B A L i

9818

e GBI AR/ SR AR A A A T L0 12 B2 ) B
BRI AR, o2 1 M BRIRER G IR Bt
A PRS0 B (R I A FEO A Bl 3 R L IR S
B, DRI IR 2D AT RERE R A BEH BE (T3 8R A b BT 3L
BHATANE . BRI i A B ARSI, LA fR T I
[ I #5220 IS AN Sy e T e 2 (L 33 )@ I T BT s ) i
SR B2 PR Ut R TR BEAN AL » T BOER T E e RREASE o
e 8 T R AR A, RS R IR 2 T
BT IR L o A SC AR B AR W AU AT R BROG Y
FIREBOR, AR IR 2256 70 AT, X2 i1 T2 F TR EL,
AN A AEAEAT A T IS B B 1

IEF I H DA, DA Z, EIRAREE B
M FH T RS AT A B S I P Bl e [ it IX
Mz sh B KT PR MRS 2 R . 1EH AN
A&, WERRERIK S A BEARAE AR T L (K AR 4 o B,
SRAEIZZN 73 AT p AT R 2 R II2 3 70 TR S (B
FATATEAL R E B 0, #E— e R B RO T I B
PHIZBN KBRS o DTN D 252 B T AT AR AT (1
R PRI, X T IBER B s (8 E A P Rt i
AT

4 BEH

[1]  Baker R. Gait analysis methods in rehabilitation. J Neuroeng
Rehabil. 2006;3:4.

[2]  Yun XP. Beijing: Huaxia Publishing House. 2005: 67.

PRIV AT TRV 22 M), Jbst: 465 4L, 2005: 67.

[3] O'Byrne JM, Jenkinson A, O'Brien TM. Quantitative analysis and
classification of gait paterns in cerebral palsy using a
three-dimensional motion analyzer. Child Neurol. 1998;13(3):
101-108.

[4]  Li QQ, Wu ZY. Shenjing Sunshang yu Gongneng Chongjian. 2007;
2(2):116-118. )

B, o AT E U R LR K], M s
Ty E 4, 2007,2(2):116-118.

[5] Schmid OA. A new calibration method for 3-D position

measurement in biomedical applications. Biomed Tech. 2001;

46(3):50-54.
REAXRENEZ FE—
HE & LHETHE: BEF O ARG AL
(03DZ19705).
TEZ T 3ot %k, WA RIME, HrTE
HIE.

FYZEIHZE: RAAR BALT ] READ R B R F
2047 B A R4 0 2 F R A A B

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



