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Changes in the Gait Pattern of Hemiparetic Patients with Subacute Basal Ganglia
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ABSTRACT

Objectives: This study observed changes in gait pattern according to the motor grade of the paretic lower limb in patients

with basal ganglia stroke who are in the subacute phase.

Methods: We used the Manual Muscle Test (MMT) to evaluate the motor grade of the paretic lower limb of 21 patients
with subacute basal ganglia stroke and then divided them into two groups based on the MMT results. Stroke patients with a
motor grade above Gr. Il were put in group I (15 people) and those with a grade less than Gr. Il in group II (6 people).
We also estimated spatiotemporal factors using treadmill gait analysis equipment. The values were gait velocity, step length,
step time, double support phase, and cadence. The first measure was conducted during the early period of admission and the

second was between four and five weeks after admission.

Results: In Group I, the gait velocity and step length of both legs significantly increased. In Group I, the step length
and step time of the paretic side and the gait velocity tended to decrease, but not significantly. The step length of the paretic
side in Group II was significantly longer than that in Group I at the first measure. The step time of the paretic side in Group I
was significantly shorter than that in Group II and gait velocity and cadence in Group I were significantly higher than in

Group II at the second measure.

Conclusions: The gait parameters of all stroke patients improved in terms of time. In addition, the changes in gait pattern
were different depending on the motor grade of the paretic lower limb.

Key word’s: stoke, basal ganglia, subacute, velocity, step length, step time, double support phase, cadence

F19: 2016.11.03, AAHL: 2016.11.15, A 2016.11.30
CHAAAL oA R A 3T SR 1140-23
A3y J/]‘ZB']-H]'H:‘ J
TEL: 062-670-6407
E-mail: sklee@wku.ac.kr

990

W 350 70~80%% H3 ol 7hs

B u A B oFAE Bl

2% 5 "up| 3] B o 7
A g7 (stride time) ©] ZF7}s}
S(gait velocity) 7} =2 2= A 1T E
‘SE (c adence )7} 734} AAklel uE 3§
o] (stride length)7} ZHAshd wlv]& 3} ]l;— u]
|2 3}x]ol| B]3] g# o] (step length) 7} &

Jlm

D]—H



Zbeo =gk, AAlRG <kskA] A=A 7] (double
support phase) ¥ $17+7](stance phase)7} Z7}sht
npa] & SEA| & wlepa] S A B Y477 (stance
phase) 7} 3%, #77](swing phase)7} © ZHeizl
B0 HEF & depa) Bxe 534 v o
715A dEE B AFAEE AAEEE vt
v Aol whet Zpo|7h glont W F 3| U7HA]
F83 350 o]Rofx|m, o|F (HY7IA| AAF]
3usE A FHIG U wy g ope)e] A
=7} Ba5E 38| FosHA Hgehed, W
Al wp)E 2kt P AY 7 A = (mild to
moderate) @ 73-¢- ¥ 3F oW, i whi]y
A7t (severe) & A Y 65747 Fo3 2%
E %]:}‘J'O] °]—?—°17<]U4. o] % 9~11571A B 3|

—|—‘

ZIEWW ﬂé% 5 Hupn] gate] Hefof 3t
AF7} #F8] P 2 F ZH¥H B @
Aol da] R = (velocity) &t B3] A3

2 -(spatiotemporal factors) ¥ X3 A] A
)2 3R 2o 2L4E FAHE A
3] 0] y_—rﬂo-h;pl? U sl HEE 3 ni
o 3T % ) HAe] 2o JFE F
ol 3% 4he) Aol JFE viAg e

HEF JH A&-E g Al&sA A =s)
T el Bostel Tl o}FA7)e] RaAdE 1
ol ¥NEF A SA4L setey, 14 ojE
ABARE AR Aol F2a Te} ofF
A7) HE HEF #AY] Bk AL #3
g AT WA g J3EE B dFelA ofF
HEZ 3219 &x 2o
=

WE nde FPHoz B whlS oA 2
9 £ g A9 9N A% F nawy
A wa el sl g2d dehde o8
A A7)l Bshe wholtt

B AT 20144 39 RE 20166 297HA] A%
T EE RICEEEERRL

T $4Ad Xﬁ%ﬂi
=
=2

o ‘0} l‘i_?f“““% st
A o] Aol gt "
= Zﬂ-ﬂ“} S e ﬁ}ﬁ‘:‘r 3
£ B9 5o F/Pﬂﬂ Aol A A A8 brain MRI 2
2 CT # M =714 8 (basal ganglia) #-$]el =7
A (cerebral infarction) -2 %3 (intracerebral
hemorrhage) 5t "k, Hnpe] (hemiplegia) &
SHEEE Hetel S Wolm Myl Al gl
ZE ojFlety Al AFE 4 s AER <
A7} kz 8t

ox N I
for 3L ol 2 £

4% 7}Hmanual
muscle  test, MMT)E =dE gt Ak
T, o) %o whl % ahx|) 2429 P7} A3} 35
Z(Fair) o)A} I 2%(Group )3 L m|wkel 7
E(Group 1) o2 rglc) shA) 29
ol9} A7 W3} EAS uletslr] s 1E57
I2 Y RYPEAF A2 v wsledc

1

K3
=3
rl

e

3. BEM

B RS 9s] Treadmill Gait analysisH]
(ZebirsCo. Ltd FDM-T) & AH&-slgich =& 31}
7} treadmill ¢JolA =itz 187 ®ajslgon,
A7t BT Y 27 E AER H&eE 24
gHoieh. A7) BagE o] WX Ay EekE 27
= ZA$ A WA E ¢l g 3103 7] (unloading

991



Ol=d 7|Md =ZEF & Hop| eAfel 2

ull

walker) & 283l o} Rafo] Wl Axz &
B3l A7AE ddh SAsE 59 3k oA

g ARE SJste] gl 29 AN AZ3}

2% (velocity), °FalA1Y p length),
ofstz] 2] & wb& X 7k(step time), °JEV] A 27

x o

(total double support), ¥44*(cadence) 5= U4
27 FAHRT 4 57 A F SRS 53
of BAEA wyor IF W AR HIE
golstr] $18lA Wilcoxon signed rank test® A3l
9, 257 el & s siAE Mann-
Whitney U test® AAldch. 257 dubs &4
v E 9siA] vl=82A 3 Mann-Whitney U test=

Table 1. General Characteristics of Subjects
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1. HaA EY

WA 21 ST A 7—%—1‘ 13 (61.90%)
3} 84(38.09%) °1% < 62194 o|3ich
=8}, 73 A (cerebral infarction)3 Z]—t— 1274(57.14%),
)23 (intracerebral hemorrhage) 3:2-= 94 (42.86%)
o]gl1, $=uln|galE 129 (57.14%), FHZvpu] 3t
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dqto] 47.62%(109) 92, BuH S glslon, W
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Personal factors

Corresponding unit (%)

Male 13 (61.90)
Gender (n) Female 8 (38.09)
Age (MeantSD, year) 62.19+10.93
Clinical impression (n) Infarction 12 (57.10
P Hemorrhage 9 (42.86)
. Right 2 (57.14)
Paretic side (n) Left 9 (42.86)
Hypertension 10 (47.62)
. . Diabetes 0
Underlying disease (n) Hypertension + diabetes 0
Non hypertension or diabetes 11 (52.38)
Duration from onset to 1 measure (MeantSD, day) 49.76+33.52

D3 2 mekel ‘—E"(Group ez Yrsieh o
2 154, Group I+ 6%o|4d

37 2% ZAEFel FF 36710458 3
1.83+0.4082.2 28t Ao]E HATH(p<0.05).
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Table 2. General Characteristics of Group | & Il

Group I (%) Group I (%)  Statistics (P value)

Number (%) 15 (71.43) 6 (28.57)
Age (Mean, year) 61.07 65.00 0.569
Gender Male 11 (73.33) 2 (33.33) Y= 7989 (P=0014)

Female 4 (26.67) 4 (66.67)

Clinical impression (n) Infarction 7 (46.67) 5 (83.33)
Hemorrhage 8 (53.33) 1 (16.67)

8 (

7 (

Xt= 2353 (P=0.179)

Right 53.33) 4 (66.67) . ~
Left 46.67) 2 (33.33) X'= 0175 (P=0523)
Motor grade 3.67 (0.488) 1.83 (0.408) P<0.001

Duration between onset and 1% measure (Mean=SD, day) 51.20 (34.93)  46.17 (3252)  U=4250 (p=0.850)

Paretic side

3. Group | CHAMAIS] A M| SM1 +F 128 cmel A 16.07 em®(p<0.05), v]=}v] & shibe
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Table 3. Gait Parameters of 15t and 2" Gait Analysis in Group |
First gait analysis Second gait analysis

M (SD) M (SD) P value

Velocity (cm/s) 11.11 (3.18) 16.29 (6.79) 0.015*

Step length, paretic (cm) 12.8 (6.98) 16.07 (10.43) 0.045*
Step length, non-paretic (cm) 12.00 (5.41) 16.47 (8.03) 0.048*
Step time, paretic (s) 1.21 (0.72) 1.06 (0.34) 0.322
Step time, non-paretic (s) 1.16 (0.59) 0.97 (0.29) 0.172
Double support (%) 59.81 (12.08) 56.62 (12.69) 0.410
Cadence (step/min) 67.93 (33.24) 64.67 (19.12) 0.594

*P<0.0.5 significantly difference between measures of first and second gait analysis using a Wilcoxon signed rank test.
The values represent mean (standard deviation, SD).

4. Group II CHAMRtS| At SX ot +F = 1| el ABABE 1 4~5F F ASAT F£AE
=M 4y vl w3 237} Table 49 2o B384 = (velocity),
Group I WHAAE9] w3 34A] 28579 ohe) S 8k A Zo|(step length) 9t Shig Azt

o] 1.83£0.4082, HPEAE A5 A 5 4 (step time)®] HFX7F A WA B} T WA =4
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Table 4. Gait Parameters of 15t and 2" Gait Analysis in Group I

l!*’irst gait analysis Second gait analysis P value
Velocity (cm/s) 9.26 (2.27) 8.33 (0.00) 0.363
SL. paretic (cm) 20.83 (7.41) 14.50 (8.26) 0.058
SL. non-paretic (cm) 9.33 (8.14) 12.67 (5.99) 0.147
ST, paretic (s) 1.84 (0.49) 1.67 (0.81) 0.653
ST, non-paretic (s) 1.64 (0.94) 1.70 (0.81) 0.899
Double support (%) 60.30 (15.20) 63.40 (12.58) 0.537
Cadence (step/min) 40.33 (13.92) 42.83 (15.33) 0.735

* P0.0.5 significantly difference between measures of first and second gait analysis using a Wilcoxon signed rank test.
The values represent mean (standard deviation, SD).
SL : step length, ST : step time

b F O A UM FHL oF = MEY 41t 8.33 em/sZ Group I B3&=E71 f-o]3HA w2

H|w (p<0.05), mPr]= AL 7k (step time)= Group Lol
A A BPEM A F wb|E FhiA A 3 1.06%, Group 1+ 16722 Group [¢] &4
Zo](step length)e] Group 19 FF#2 128 cm 2 Azbe] frof3Al A eH(pC0.05). %’F(cadence)
o], Group 119 HH#< 2083 cmz F2J3t % Group [A £ IF 64672, Group &
o] EA(p<0.05), YA WHES F 157 B H 42834222 Group 19 —F‘—é——’r—ﬂ 89
of f2J8t zfo]E HolA ¢ktH(Table 5). 6}71] Z7Fstd eH(p<0.05). 2 ) 3 kA 2 o) (step
T A BeEA ) 2] ol BaL% (velocity) length), ¥3FA] 22| 7] (double support phase) &=

= Group Io] H+ 1629 em/s, Group [+ I+ T IF7] fofdt Afo]E RolA] oRtoH(Table 5).

Table 5. Comparison of Gait Parameters Evaluated from 15t and 2 Gait Analysis between Group | & I

Group I Group I f’ value
1st 2nd lst an 1st an
Velocity (cm/s) 11.11 (3.18) 16.29 (6.79) 9.26 (2.27) 8.33 (0.00) 0.132 0.003*
SL. paretic (cm) 12.8 (6.98) 16.07 (10.43)  20.83 (7.41) 14.50 (8.26) 0.023* 0.850
SL. non-paretic (cm) 12.00 (5.41) 16.47 (8.03) 9.33 (8.14) 12.67 (5.99) 0.267 0.302
ST, paretic (s) 1.21 (0.72) 1.06 (0.34) 1.84 (0.49) 1.67 (0.81) 0.066 0.018*
(
(

ST, non-paretic (s) 1.16 (0.59) 0.97 (0.29) 1.64 (0.94) 1.70 (0.81) 0.424 0.095
Double support (%) 59.81 (12.08) 56.62 (12.69)  60.30 (15.20)  63.40 (12.58) 0.970 0.235
Cadence (step/min)  67.93 (33.24  64.67 (19.12) 4033 (13.92)  42.83 (15.33) 0.080 0.014*
*P<0.0.5 significantly difference between measures of first and second gait analysis using a Mann-Whitney U test.

The values represent mean (standard deviation, SD).
SL : step length, ST : step time
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