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<Abstract >

Purpose : This study is to determine effects of cane-shape which influenced on the change of muscle activation,
gait component in hemiplegic patients caused by cerebrovascular accident.

Methods : Twenty one stroke patients using T-shape cane(TCG) and twenty one stroke patients using I-shape
cane(ICG) participated in this study. Surface electromyography(SEMG) of erector spinae, transvers abdominis,
tibialis anterior, soleus of both side were measured during walking without cane and walking with cane.

Results : The activation of tibialis anterior was significantly increased in affected side of ICG. The activation of
tibialis anterior was significantly decreased in affected side of TCG. The activation of soleus was significantly
increased in affected side of ICG. The activation of soleus was significantly decreased in affected side of TCG.
The activation of erector spinac was significantly increased in nonaffected side of ICG and TCG. The activation
of transvers abdominis was significantly increased in nonaffected side of ICG and TCG.

Conclusion : From the finding of this study, it was suggested that I-shape cane increase weight bearing of
affected side in hemiplegic patient. Therefore, I-shape cane can be applied to improve gait asymmetry of
hemiplegic patients.

Key Words : Cane, Gait, Fall, Stroke
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dgzeleiatsz) A As
4 HEY AV 89 ek

7 P8 e R ¥ A% A8
2474901 QL, T4 Heh xgo| ATE 12,02
A9 olick

) 72 & g4%

17 e Ago] AT FE JAvZe &
Az Ago] A A 23 A 0.0176£0.0006,
AFo] A F B3 A] 0.019420.00072 -§23HA
F7HINLB(p<.05), AF 7HAH2Y 2 BxE
Zgo] AH- A B3 A] 0.0217x0.0012, AFo] A}
£ T R A 0.0212£0.00212 F-23 zolr} B

Table 1. General characteristics of subjects

o]x] skthp>.05)

T2 FHl AFPo] AFETSY 8= 7RHZY 2
AEE AFo] A& A B3I A 0.0170£0.0008,
Aol AHE 3 K3 A] 0.0149:0.00118 F-2o5HA
A9 om(p<.05), BF M2 2 RS
o] AME A Ml A] 0.022120.0012, Ao} A}
£ % Hg A} 00218000158 H9F zloje= B
o]z} gkt (p>.05)(Table 2)(Fig 1).

509 = AT M, & 2 g4 W
3% ol digk AN e 12 He) APo] AL
FolA 0.0023+£0.0001, TR el o] AREZNA
-0.0021£0.00028 #9j3 10)1& RHHp<.05). F
T e AZ A2 A, ¥ 2 B4E WE
2ol Wiy HAANME 1A e o] AT

ICG TCG
(n=21) (0=21)
Gender (Male / Female) 9/ 12 1177
Age (years) 57.20+10.32 58.01£9.24
Height (cm) 164.34+7.35 166.21£6.92
Weight (kg) 62.20+5.20 63.28+6387
Lesion side (Right / Left) 11710 12/9
Lesion type (Infarction / Hemorrhage) 9/ 12 8713
Time since onset {months) 12.24+7.35 12.02+6.28

ICG: I-shape cane group, TCG: T-shape cane group

Table 2. The comparison of soleus RMS within pre-using cane and post-using cane in groups

pre-using cane

post-using cane

Group (M4SE) (M:SE) p
o A 0.0176£0.0006 0.0194:0.0007 014%
NA 0.021740.0012 0.0212£0.0021 148
. A 0.0170::0.0008 0.01490.0011 007*
NA 0.02210.0012 0.0218£0.0015 247
*p<.05

Table 3. The difference between pre-using cane and post-using cane in the soleus RMS

Group (NI;ESE) (&SSGE) P
re-post A 0.00230.0001 -0.00210.0002 .000*
NA -0.00070.0001 -0.0008+0.0001 612
*p< 05
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A -0.0007£0.0001, 1=} ) =|Fo] ARg-Fol|A
-0.0008+0.00012 {3 X0l Holx] St
(Table 3)(Fig 2).

2) AAFZY 2 =

1A e AFo] ARETY BFF dASTY &
FAEE APe] A A B3 Al 0.0153£0.0010,
o] AL F H A] 0.0181x0.0007F F-2J3}A|
Z7VR 2 H(p<.05), AEF HNAIT & YHEE
Ago] AR A 0.0287+0.0012, A& F B A]
0.0279£0.00052 --9l8+ o)y} RHolx gt}
(p>.05)

TA e} AFo] AR S
FHTE APo] ALE A B3I Al 0.0160+0.0012,
Ago] AME- F B Al 0.0134£0.0010 2 -F-9J3t
A ZasRom(p<.05), 15 ARSI < 84
T Ago] AR A Hsl A] 0.0279+0.0008, A%

HAEae 2

o] A& B R3] Al 0.0273+0.00092 Fo3k 2}o)
¥ Rolx] ¥tip>.05)(Table 4)(Fig 3).

F T Y F AAITY A, F L g
Wl zlolell tig AAAAME 14 Fel Aol A
£ 4] 0.0029+0.0002, TR} el x|go] ALLT
A -0.0025+0.00022 #-2% ZolE B HUTHp<.05).
T 7t AE ARFTY M, F o A= Hg
ZF zolo] thst AYANMNE 12 Fel AFo] AR
o)A -0.0009+0.0001, I} &He] =Fo] ARR-TolA
20.0006£0.00012  §2)3F 2polB Holx YTt
(p>.05)(Table 5)(Fig 4).

3) HE7)Yae 2 84E

X e Xgo] AT BF HFUE2Y 2
AT AFo] AHE A HF Al 0.0232+0.0015,
AFo] ALE F ) Al 0.0236£0.00062 {3
zto|& o)A egton(p>.05), AF HFEr7HIZY

Table 4. The comparison of tibialis anterior RMS within pre-using cane and post-using cane in groups

pre-using cane

post-using cane

Group (MESE) (MESE) P
G A 0.015320.0010 0.018120.0007 021%
NA 0.028720.0012 0.0279+0.0005 295
G A 0.01600.0012 0.013420.0010 014*
NA 0.0279+0.0008 0.0273£0.0009 414
*p<.05

Table 5. The difference between pre-using cane and post-using cane in the tibialis anterior RMS

ICG

TCG

Group (M4SE) (M+SE) P
A 0.0029+0.0002 -0.00250.0002 .000*
pre-post
NA -0.00090.0001 -0.0006+0.0001 274
*p <05

Table 6. The comparison of erector spinae RMS within pre-using cane and post-using cane in groups

pre-using cane

post-using cane

Group (MSE) (M=SE) P
G A 0.0232+0.0015 0.0236:+0.0006 274
NA 0.02430.0014 0.0286+0.0020 001*
C6 A 0.0245+0.0012 0.0252+0.0013 632
NA 0.02470.0010 0.0271£0.0015 027*
*p<.05
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PAEE AFo] ALE A 0.0243:0.0014, AHE
T HE A 0.0286+0.00200.2 RoFA Z4ET
(p<.05).

T2 e 2go] AMETY 3& 32U |Pae &
BAHEE RPo] AHE A BE A] 0.0245£0.0012,
Asgol AME: F WY A] 0.0252+0.00130.8 §-9]3k
Zolg KolA] ggrew(p>.05), 1S HEF7H2Y
& BYEE Ago] AHE A Bl A] 0.0247£0.0010,
Ago] AL T Hsl Al 0.0271£0.00152 §2)51A
2718+ tHp <.05)(Table 6)(Fig 5).

T 7Y 35 F3U)E2Y A, & 2 s
HEk ajojol hEk AAME 12 Sy =)o) A}
LFoAl -0.0005£0.0001, TA} e} x)Fo] AREF
A -0.0007£0.00022 F-2j8k Apo]E Holx] ¥k
onj(p>.05), T Y AF HFNYPIY B, F
o BAE dskEk Aol g HANME 12 FH)
o] ARgFoA 0.004420.0007, 17} e =)o)
ATl A 0.0024£0.00092 §-2]3F afolE BTt
(p<.05)(Table 7)(Fig 6).

4) 537 & W=

Iz B} Ago] 28T §F 22 2 8
HEE AFo] AL A B A] 0.0132£0.0011, R
o] AR F K3 Al 0.0137£0.00092 H-J3 2}
o]F HolA Wgteni(p>.05), & B3Iz & @
AgeE xgo] AME A 23 A] 0.0163+0.0007, 2]
go] AMg A BF Al 0.0194£0.00052 FoJ3A
Z7VsHTHp <.05).

T4 e} Ago] AT §F B3I 2 ¥
Axi= xgo) AL A B3 A 00143200008, A
Fol AHE F EE Al 0.0144£0.00072 F-2J3 3}
o]F Ro)x Wow(p>.05), BEF BITY & B
AxE X|Fo] AR A B3 A] 0.0175+0.0006, A
ol AR F B A] 0.0198£0.0078 FsiA F
7¥8FATHp <.05)(Table 8)(Fig 7).

oY 35 Byel A 7 2 g ¥
stk afojo Wi HAAME 12} Fef AFo] LS
ZoA 0.0005+0.0001, TAF HE] R)go] AREZA
0.0003+0.0001 2 F-J & Afole Bo)A] B3iTip>.05).
T U A B3I A F < AR W

Table 7. The difference between pre-using cane and post-using cane in the erector spinae

ICG TCG
Group (M£SE) (M2SE) P
A -0.0005+0.0001 -0.0007:£0.0002 512
pre-post
NA 0.0044:£0.0007 0.0024:£0.0009 021%
*p<.05

Table 8. The comparison of transverse abdominis RMS within pre-using cane and post-using cane in groups

pre-using cane

post-using cane

Group (M:SE) (MzSE) P
o A 0.013240.0011 0.0137£0.0009 632
NA 0.0163£0.0007 0.0194£0.0005 000%
- A 0.0143£0.0008 0.0144£0.0007 743
NA 0.0175£0.0006 0.019840.007 024
*p<.05

Table 9. The difference between pre-using cane and post-using cane in the transverse abdominis RMS

ICG TCG
Group (M=£SE) (M=SE) P
pre-post A 0.0005+0.0001 0.0003+0.0001 264
NA 0.0031£0.0001 0.0024+0.0001 178
*0<.05
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