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Trunk Kinematic Analysis in Hemiplegic Gait
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Won Hyuk Chang, MD, Jong Youb Lim, MD and Don Sin Lee, BA

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Although, there have been many reports on the kinematic characteristics of lower extremities in hemiplegic patients,
the investigation of trunk motion in hemiplegic patients during gait is rare. Since good trunk motion is one of the essential elements
of effective walking, we investigated the kinematic characteristics of trunk motion in hemiplegic patients compared to those in
healthy adults using a three-dimensional motion analyzer. Methods: Twenty-three hemiplegic patients and twenty healthy control
subjects were included in this study. Kinematic data of trunk movement and temporospatial parameters were obtained using a
three-dimensional motion analyzer (Vicon 370 Motion Analysis System). Results: Increased anterior tilt, the abducted and
externally rotated angles of the trunk, increased anterior tilt, the adducted and externally rotated angles of the pelvis were signifi-
cantly noted in hemiplegic patients compared with those of normal controls. The range of motion of the trunk in the sagittal, coro-
nal, and transverse planes in hemiplegic patients was also significantly greater than that for normal controls. Among all trunk and
pelvic kinematic parameters, the range of motion of the trunk in the transverse plane was the most significant factor influencing
walking speed in hemiplegic patients; however, the range of motion of the pelvis in the coronal plane was the most significant
factor in normal controls. Conclusion: The trunk motion in hemiplegic patients exhibited typical kinematic characteristics during
walking compared with those in healthy normal adults. These findings may be useful as baseline data for studies of hemiplegic gait.

(Korean J Stroke 2007;9:128-133)
KEY WORDS: Trunk - Hemiplegic gait -

Stroke - Gait analysis.

M B
Qbel] QloiA] wae AA9) ofe] W47t BxksA kA
Ao A g3to] ool 579 G2 ol WHolet!
olele WS BAT wi= 2 Al B TR A,
F 2 ol Az B 5 g, oo AT 3

o]
28] SAYS FHOE o]FojFon iAo Gt Tt
uju] gt Aol

Perry'= B3 A =4k

L=

AR I FEH I o

Address for correspondence: Jong Youb Lim, MD

Department and Research Institute of Rehabilitation Medicine, Yonsei
University College of Medicine, 250 Seongsanno, Seodaemun-gu, Seoul
120-752, Korea

Tel: +82-2-2228-3730, Fax: +82-2-363-2795

E-mail: presider@hanmail.net

128 Copyright (© 2007 Korean Stroke Society

o #Y FAE Sl %Of‘f}
g5 3 OL'L:‘E}‘.L_
A% 60% o] PZ]OP”%
R S B Zﬂ (single rigid structure) 2 ¢12]3}7]¢]
27t U%—‘“/V Sk H 350l oJgt ARE w4 A
3P7P S A B o] Ws dojub HFel
(paraspinal muscle) o] Hg&AoE ¢ QWFot FAs)
= Z0] A ek’ A9k 2 F 240] AA 9 o
£ Z&(locomotion) & FHsk= 712 288 FAsIt= B
ks %ig] zZho. BA 7}9] Ezko. 1a) A oﬂ];];q

}ﬂ o}

X

H

i}

F -

e

ISSN 1229-4101



B s Aol B 4
2ol 161 1 ST BE B S AL A o
Ak ] el glel 2] 9] elol Aol £
o et ATE A gl Bl AgE Bael ojule 57
o] gl welA oA shek. ool ¥ QAelAl HEFO.
2 Qg Ao 8ol wa A AR A4S 349 F2
RIS o]g, AYHOET BA3t] 1 54 Uohui 1
PEAL TIS AR AR 713 ARE Aag sk

it o

i
oo
HEZOR Q3 AvpulE B AFogelA g F&
QY NS WY A} FolM, HARAIS QJAAEo] T}
S o] 94 Hao] Thsstol on
W, S, BERel o] AehA] gk
9 gabse] o Avpulro g IFHGL Suks, Ak,
19, we] e X*':J k] Zo] A}
gt} g4 5—< 17715 o1 5
©

23739 #AE0l

k

HArp|7] Yol 56.7+ 10,041 (41~724) L 234 &
7 FARITE 95 Avpnlrr 154, 25 \vh)7E 873l
7 *—“. l 15U§, HEFo] 8olglom, HES § §H /IR
13.9+29.170€ (0.1~114708) oIqlt}. B5Al= 64.7£8.6
kgO]M AL 166.5+5.3 emAth tiFS 20 9] 50
o) Aol o g slglon to]= 53.6+4.64 (50~604) %

a1 207 BT 9L, 55 AlE 66.8+5.3 kgollar A%

2 166.4+3.6 cmZ o], A, H5A, A% B AT
7} nlasto] FAEHA O & ofn] 9l AfolE HolA] st

BEEAL A7l A= Plug In Gait 2382] Polygon pro-
tocolell W} o5 783 #4 (acromioclavicular joint)
off 47} 270, &= A& Alelell 171, Al 79 AF S&7]0
170, Al 10§ 2E5719 17, 5= ZE7]9 1709 %

Deog Young Kim, et al.

=]
r 1>

A2 FAs] F 6719 SEEAAE FASG]
1= A 5] Bagh ukel o] 13709) SEEAAE BA%t
= 6709 A9 FhelelE 2k 3k B4 7191 Vicon
370 Motion Analysis System (Oxford Metrics Inc., Ox-
ford, UK) & ol-&ato] 2-5d48H] A8E EAs1lth &
Aol WA AL Fhlgtells S = ol exE
Z90]7] $18ll 2A (calibration) & Alst & ZHALS zIeys}
03“% 347“}7} WE HZ7] =3 glo] 8 m Hole] BA

FAH 27 ste] Al olsetes Fesh 5 ZHAL
Sh= %‘?} H23t 5 oY RS AlEste] o] F M At
AT B MElste] HAEHT

L 5:7

of
-

N

AREE 2t AR RG] VI 3t Alkto] ol
o 7 %—Xé%}‘iii, k] 74 S AR B V)
ko] o] A AR S olE A
atol, W] Feke] A, ddw, FebelA 27} A
o AR Ha A, i e, 25 H9E Ao A
A ) B 71 Foll vla] e R Vol Ale A
A2 AR, 52 $h 7IE Fe w3 A2 T
2 U ARIE Aegle) el Fel ghe 71 ol

WIS 0% V)gelAt g WHOR Fakg 29 o
& 0% Vol 2E AHOR H5
Ak G 92 BE 12 5d el Qo Eomh

Soble Aoz 9% 542 o], doiz Tﬂ%— g
ARSI A ) 5209

A Xz|

EAREAL SPSS 13.0 for Windows versions ©]-8-3}
of Hrpa|H} AL =8 A8HA X EE independent
t—testE o]t} HlwEAsilth ARE FFAeA A

Eo} B8 &welo] Al Pearson A3 #42 Al8E3]
ow, o] F 9| Sl IS FES] Slell <A v 3
7 A AlEEklth PEte] 0.05 m¥kRl A5 EAIEHA
o7 Fog Ao Fosiqith
g2

HZt SEo| 2SIYEH X|F
Azt

APdel A el Azke] Hoff 4% 9 &5 Wol= HeplT

www.stroke.orkr 129



Trunk Kinematic Analysis in Hemiplegic Gait

TABLE 1. Comparison of trunk motion in sagittal, coronal and transverse plane

Sagittal plane

Coronal plane Transverse plane

Hemiplegia Normal Hemiplegia Normal Hemiplegia Normal
Maximal angle (*) 1.93+13.95* —5.49+3.15 1.72%+2.92 1.15+1.40 1.25+4.76 3.29+2.12
Minimal angle (°) —5.34+12.44 —8.061+3.35 —4.73+3.81* -1.26+1.59 —8.8216.94* -3.21+2.35
Mean angle (*) -1.52+13.39 -6.811t3.24 —1.56+3.25* -0.02+1.29 —3.67+5.40* 0.01+1.79
ROM (°) 7.28+ 3.66* 2.57+0.94 6.45+£2.76* 2.41%+1.28 10.06+5.17* 6.50+2.32

*P<0.05. Values are mean *standard deviation. ROM: range of motion
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FIGURE 1. Kinematic data of trunk
in hemiplegia (solid line) and normal
control (dotted line). The average
angle of the subjects is depicted as a
function of gait cycle. Vertical bar de-
signates the point when gait phase
changes from stance to swing.
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TABLE 2. Comparison of pelvis motion in sagittal, coronal and transverse plane

Sagittal plane

Coronal plane Transverse plane

Hemiplegia Normal Hemiplegia Normal Hemiplegia Normal

Maximal angle (*) 17.59+5,95* 14.06 =3.62 4.12+3.01 3.92+£2.20 0.81+4.62* 5.55+2.90
Minimal angle () 9.73£5.18 11.11£3.85 —1.29+£3.37* —3.67£2.06 —10.21+7.59*% —4.59+254
Mean angle (°) 13.88*£5.45 12.65+3.69 1.29+2.86 0.07£1.49 —4.70£5.42*% 0.16+1.84
ROM () 7.86+3.58* 2.961.09 5.41+2.81* 7.59+3.09 11.02+5.65 10.14+3.63
*P<0.05. Values are mean *standard deviation. ROM: range of motion
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FIGURE 2. Kinematic data of pelvis
in hemiplegia (solid line) and normal
control (dotted line). The average an-
gle of the subjects is depicted as a
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TABLE 3. Correlation between Trunk motion and gait speed

Correlation coefficient

Variable
Hemiplegia Normal
Trunk
Sagittal plane Mean angle —0.233 0.580*
ROM —0.150 —0.165
Coronal plane  Mean angle 0.443* 0.041
ROM —0.579* —0.147
Transverse plane Mean angle 0.439* 0.012
ROM —0.635* -0.173
Pelvis
Sagittal plane Mean angle —0.432* 0.575*
ROM —0.239 —0.470
Coronal plane  Mean angle 0.149 —0.008
ROM —0.452* 0.713*
Transverse plane Mean angle 0.568* —0.002
ROM —0.555* 0.321

*P<0.05. Values are the correlation coefficient. ROM: range of
motion
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