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TN AE > B EEdk (304K ) HALAHERAFFRERF A HMIFH o
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4 F AL ( physiological extensor ) I/ V4R
BL ~ BERS =&ML ( triceps surae ) W SR
( spasticity ) = 38& » M AEBMM L ( physiolog-
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3 AFARBWEBO~N 123~ 4 5%E
(#£Z) o HDICybex EDI 320 electronic incli-
nometer # & B E BB £ BEBE . Liblue
carbon paper method FH ABRMIED » MR HTERS
RWRTIAYEEEE > AR EE ( stride width ) ;I

S B AEBEBTESFOR  THAEEY
FRHMESPNEE  HEHETHZEBSEE
(stride length ) ~ BE#F KR ( gait cyce dura-
tion ) F 4 17 W ZE ( velocity ) ° #f 3 6 B
SPSS/PC i #kEE » B EMBELE paired  t-test »
MEFFLFE AR ( correlation ) o

et EE PR

AT 27 A 22 AEREWEHE > Hhs
ANBERFE (6 AERE - ANBREES > TAHE
MR BT REE . I AEHABERER) - M
St AR EE M2 AN BHELEREE - 14
EEwEdh » BHoA » LHESA » E&BIMEE38
BE 71 BEEEme @ AR 28{BE o AR
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Ashworth  Scale I 8 14 {7 52 i ¥ ST # HL38 /) ER

Table 1. Characteristics of patients studied
Age{years) meanzsd 56,9%+9.8
Sex no male 10

female 4

TFL(months) meantsd 141475
Diagnosis infarction 10
hemorrhage 4
Affected Rt 9
side Lt )
Dominant Rt 14
hand Lt 0

TFL=time from onset of lesion.

Table 2. Comparison of parameters between normal individuals and patients
Parameters Normal individuals Patients P value
Ankle ROM (degrees)

dersiflexion 20 10.2x3.4 {0.001
plantar flexion a0 206,172 <0.001
eversion 15 ~1.9%4.3 <0.0601
inversion 30 16.1=6.9 <0.001
Gait parameters

gait cycle time {(sec/cycle) 1.03£0.10 1.375%0.143 <0.001
velocity {m/min) T7.0£1.5 33.32£6.87 <0.001
stride length  (cm) 132£8 75.43+14.19 <0.001
stride width {cm) 8.04+3.5 18.68£72.48 <0.001

P value=significance of difference between normal individuals and patients.
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Table 3. Modified Ashworth Scale for grading spasticity

Resistance of PROM

Grade Increase in muscle tone
0 No
1 Slight
I+ (D) Slight
2 (3 Moderate
3 4 Considerable
4 (5) Considerable

Ko
Minimal, at the ead of ROM
Catch, the remainder minimal
Most of the ROM, easily moved
Movement difficult
Rigid in flexion or extension

Table 4. Spasticity at time of assessment

Assessment
Ist Zud 3rd 4th
Case No.
1 3 2 1 Z
2 4 2 2 3
3 P 1 1 2
4 Z 1 1 2
5 3 1 2 2
6 2 1 1 2
7 3 1 1 3
8 2 2 1 2
9 3 2 1 3
10 3 2 2 3
11 2 1 2 2
12 2 1 1 2
13 Z 1 2 2
14 3 2 1 3

time of Ist assessment: before therapy

time of 2nd assessment: 2 weeks after
therapy

time of 3rd assessmeat: at the end of
therapy

time of 4th assessment: one month after
end of therapy.

BAEESBER  Grade THET7MEA » BHEA
B BRI EHEES (catch) » BE (e
lease ) B IRE/D | Grade HIE @A » #HE)
FHEER—EHAEHIEE  REBEE | Grade
WHIEA  RREADARTESNE » HREE
f# ( contracture ) #yH G (F =) -
R - EEAE - WEEASERE
Bg o R - EHNEHEE - RF3EHREA
({51~ 2~ 5) 8% XSGR ERENERSR

(M) - FXRFHR > EEEBRFHEEHER
FHR BT E R PHEHNFER » B8R . WEER
R RMENFRAESSEN  HexREigH
HEEWEE (PME<0001) - QFERE &
ERETHE o Q) ERBEREREAM - Kk
WEEEREENNE (PE<005) | HHEAEN
FEREFILE s BB REAAEEZRE-

FEs - MR BUEER - 2 REWE
IR AHBMEINFR R ~ b o TEISFEREY » 8
HRHEE  $ETEE - BSFRENENRER
HEMEE REHEBELSFREAENEAETESELEM
B o SEMETEMENE - BEREEENE - FTEE
REESEEHEN  BELSERENREEELM
B o

BER (GB34) MPBEE/ET G - BEE
EHL~ (FELENES ( origin )+ IE & HEEGRE
Sy EE o B RIS A AL o B ERETILRBEE LR
FWIE ( facilitation ) fEA » Lot BEE DAL
R IR R AR - BRERRNER
R “HEEE WEIREEESRERER
REE R R E AR » RIERBERRER
B THEEA - ZHE - SERSENE  HAR
PR s R . DEHR T - PR (<E
SR> RBETE BEEERHEWE) - ) TX
SRIG R EEREIL (B BRI ) BT
EL (BEE R - hEEEAL) > ERTRELLE
CENETEMGNSEEEET (spastic antag-
onist ) (7812 HEHE RBEAREN -

B %5 E A D Lz I EE A LU gt
Mg ERTERERE - BURAERE - F
FEREE B IS ( brain  plasticity ) 855~
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Table 5. Parameters

changed at time of assessment

Mean s P value Mean s P value
AD2~1 3.35714+2.620 01== G2-1 -0, 05360 . 042 01
AD3-1 4 . 7143+4_.393 .001== 631 -0.1036L£0.081 RUDEL
AD4-1 2.2857x2.268 L002= G4-1 ~(.0429+0 048 005+
AD4-3 -2.4286+2 563 004+ G4-3 0.060740.053 RUUEL
APZ-1 6.02864 3,452 001+ V-1 2.3071+2.999 013+
AP3~1 12.4286=%4.686 001+ V3-1 4 942913 507 00 ==
APd-1 B.57144£2 . 472 005 V4~1 1.8714%2.381 R
AP4-3 -5.8571=24.204 LO0] == V43 =3.0714+1.776 Q0=+
ATZ-1 4. 500044 256 002+ L2~1 2.0714+4 665 (121
Al3-1 8.0714+8.180 003 L3~1 5.00004+5.421 04+
Ald-] 2.000045 084 .185 L4-1 1.7143+2.644 D31
Al4-3 ~-6.0714x5, 106 L0 s= L4-3 -3 28b743. 286 002+
AEZ-1 2.8571+2.656 00]== ¥2-1 -1.4286+1.656 07
AE3-1 5.00004:2.961 .001== W3-1 ~1.9429+1.646 Q0] ==
Abd-1 1.5000%2.034 004 Wd-1 -1.07143+1.287 008+
AE4-3 =-3.5000%=2.175 001== W4-3 0.87144:1.128 013=
=P 05 #xzpd(, (1
unit of parameters: Z% Table 2
unit of assessment: Z¥# Table 4
AD=arkle dorsifiexion G=gait cycle duration
AP=ankle plantar flexion V=velocify
Al=ankle inversion L=stride length
AE=ankle eversion ¥=stride width
2-1=Difference between Znd and first assessment
3-1=Difference hetween 3rd and first assessment
4~1=D1fference between 4th and first assessment
4-3=Difference hetween 4th and first assessment.
Table 6. The Correlation of age, TFL, sex, diagnosis, spasticity versus improvement
of ankle ROM and gait pattern at end of therpy
correlat. AD AP Al AR G v L W
Age -, 6190« -.0010 -.295%2  -.4019 4307 = 77095 - 6470+ 2058
TFL ~.2644 -, 0106 0536 —.3631 .0551  —.5501 -.2116 .H293
Sex L1912 -. 1038 1595 .2612  -.3865 2420 -. 0856 L0013
Dia. -~.2014 G770 L0747 0449 0 —.G070 - .0958 -.4535 L0185
53 L0510 L0283 2334 - 2612 6268« ~ BIBY -, 1712 . 3867
number of cases=14 I-tatled significance: #*=—,05 =#==— 001

AD=ankle dorsiflex:
AP=ankle plantar 11
Al=ankle inversion

AEzankle eversion

on
exion

TFL=time from onset of lesign
S3=grade of spasticity at end of therapy (the 3rd assessment).

G=gait cycle deration

V: ¥V

elocity

L=stride length
W=stride width



Table 7. The Correlation of age, TFL, sex, diagnosis, spasticity versus improvement

of ankle ROM and gait pattern at follow-up

correlat. 4D AP Al G v L ¥
Age -.5410 -.3783 -.2757 -.6bGh+ 7409« - 7405« -.5931  .3080
TFL -, 1417 L0118 J1289 - 2464 4764 ~-. 4551 -.3193 3839
Sex - (3297 L1341 .2130 4578 ~ 2135 L1977 0836 2954
Dia. -.3432 -.3072 - 287 0262 L0937 -.1738 - 3841 1718
53 -.3021 -. 1788  -.0913 L1526 . 3387 -. 3480 -.3260 L2713

number of cases=14
AD=ankle dorsiflexion
AP=ankle plantar flexicn
Al=ankle inversion
AE=ankle eversion
TFi=time from onset of lesion

I-tailed significance: ==—.05
G=gait cycle duration
V=velocity
Lzstride length
Westride width

=x=- 001

S4=grade of spasticity at time of feollew—up (the 4th assessment).

BRSO A HCER MG o BRSEEEE
R ES 4 B R A IE R SR TR AR AR
EEEH S RE » ST HERIGM | BERFEG
BB E /B EIERES KERERARE L2
MEBTRSTRIEEFAEECRE  #5R
P REE TR EERR -

AT B PR S B S B S
£ 1988 £ Vodovnik Z &AM » B
b L3 AL R AR B AT AL o B 1 R R N M
Bt BEENBIAZMCEEEEED
(phasic reflex activity ) H i » #EHEBHAI K
RS ER (tonic reflex activity ) PRI
AL B R 3L 4 B0 L B (R B RS > R T RE LRI 2 2
GEAE SEEE- BT

R g BB TR i T A = R
— ~ B (DBREAL) MAERY T R o Walker
(1982 ) TR AT RS E AT R BB ENY
BRI o MR R - DU S RS
(BFESD -~ BEE) THRIWH LR g
(clonus ) » ETIHEE o EEREITETE EHEE
B e R FE R ( segmental level ) BR{EALR LR
# ~ 2 ¥ Renshaw ffl] K [E 7 & { recurrent in-
hibition ) 77 #8 th €7 B - B )& ( suprasegmental
level ) LA r S HERAEZRFDES o SEB PR TCHOISE
[10] ° 1987 4¢ Yaksh # &5 & i M E 4 opioid  ag-
onist Al 4 2 FR 5645 F % > HFH opiod
E2E (Mmu, delta & kappa) FR{ERIIEAR

AH o HEEMBRHRER AR ERER
B (11 Ak RAEMECAFEREDE
(endogenous substance ) HREHL ISR B EH AL
o — ~ FHEL ( agonist ) FLIEIHEIE  BEL
Z BRI AL BB R RN ERE
INERETALST ; Merletti et al DU R Bl BE B
B, SR A5E SEHIBRBRERBRERES
% (torque ) HIREEE M2« =~ LERAE -
P4 A B ET B MR R (autonomic  homeosta-
sis ) MU{EH » MELIR - B8E » BEHELR
WBAEI# ( motivation ) [13,14] » B B {T#
HEEE ST EEE M SO
TERREMEEERPTRDZIGR

Hrge e EtE DL E E M AU R
REEMANERAENBE I EEE  THE
FF 22 T O T B B O o R R R
EEEE WEMETENEERLCEBERTR
FALE SR o

W EMtARETHREERERAEBLMLE
& o B A 2 ST EEh AN B R RERDA
FE2ER HETHEEERAERZIER
RN o BRI o B A BB R R
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Application of Electroacupuncture
for Improving Gait Performance
of Stroke Patient

Dah-Sen Weih and Baii-Jia Yang*

Spastic equinovarus foot, a major cause of
gait disturbance in stroke patients, impanrs pa-
tients’ safety and interferes with the activities
of daily living. Even after rehabilitation train-
ing, equinovarus foot is not uncommon in
stroke patients with disease duration more
than 6 months, we use electroacupuncture to
improve gait performance.

This report is a discussion of the changes
and correlation among various factors that may
influence gait performance, such as ankle spas-
ticity, range of motion of ankle, walking veloc-
ity, gait cycle duration, stride length and stride
width.

24 patients began, but only 14 patients
completed the 4-week therapeutic schedule (9
males and 5 females, 38 to 71 years old, time
after omset 6 to 28 months). Electric stimula-
tion was performed over GB34 and mid-
peroneal muscle of affected limb for 25 min-

utes, 5 times per week. We assessed the pa-

tients before therapy, 2 weeks after therapy, at
the end of therapy and one month after the
Modified Ash-

worth scale was used for evaluating ankle

end of therapy respectively.

spasticity, Cybex EDI 320 electronic inclinome-
ter for range of motion of ankle, blue carbon
paper method for stride length, and 30 meters
walking for walking velocity and gait cycle
duration.

The results revealed that ankle spasticity
significantly decreased during period of therapy,
but most patients returned to initial state at
follow-up; range of motion of ankle, walking
velocity, gait cycle duration, stride width and
stride length were also significantly improved
at the end of therapy but with varying degree
of improvement loss at follow-up. In summa-
ry, electroacupuncture could act as a valuably
assistive tool of rehabilitation in stroke patient
with disease duration more than 6 months.

Department of Physical Medicine & Rehabilitation, Changhua Christian Hospital
Department of Physical Medicine & Rehabilitation, Mackay Memorial Hosipitalae
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