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ABSTRACT

The purpose of this study was to describe the alteration of stretch reflex and electrical

_39_



activity of lower leg muscle in cerebral palsy by the water temperature. We used ten
cerebral palsy. Participants classified according to each group in 29°C, 327C, 35C by the
water temperature. All subjects participated 3 session, which at least 1 week between
session. The test was measured continuously pre test, post-test by thermometer and
surface electromyography(sEMG).

The following results were obtained;

1. Superficial temperature were significantly decreased in 29C(p<0.001) group but
were significantly increased 32°C, 35C group(p <0.001).

2. Muscle stretch reflex were significantly decreased in 32°C(p<0.05) and 35 (p<0.001)
group.

3. Stretch-evoked EMG were significantly increased in 29°C group(p<0.01).

These results lead us to the conclusion that changes of stretch reflex and electrical
activity of lower leg muscle in cerebral palsy were influenced by the water temperature.
Therefore, a further direction of this study will be to provide more evidence that a

moderate water temperature have an effect on muscle tonus in a patient with cerebral

palsy.
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The 10 point program

The three learning stage

Mental Adjustment

Sagittal Rotation Control
Transversal Rotation Control
Longitudinal Rotation Control
Combined Rotation Control
Upthrust (Mental Inversion)
Balance in Stillness

Turbulent Gliding

Simple Progression

Basic Halliwick Movement(s)

Mental Adjustment and Disengaement

Balance Control and Disengagement

Movement and Disengagement

._.42_



EALEE 49 FU SETE 28
Ao HFolA ALY A A(RILLE,
ST-100 A, )2 T FAdNM ZHA
o 2ARMLE Z3e daRE 9sa
Al st eBHE HALeR SIAA AL
F 22Ee MBI 98 BRI of
2208 HAsEt A% 2=
(stretch-evoked EMG)e EWIAT %3
(Enraf-Nonius, Myomed 932, Netherlands)
g olgse ZwES WEETF Yoz
weA AFAL o FLHEe E5AARY

B ERREECE

77
I AL OF, 938 AF
(Medicotest, Blue sensor, USA)-& o] &3}
B4H5H F1ATS FHAFSE ZE
AT & A9 FAHAT Ae 30
m7t FAHES AL, HAAFL g
AF2Y AU AN Qe FHd F
239 2H5e B zxA0Z work-rest
modeE A}£3}H e work time 3 sec,
rest time2 30 sec, cycle2 3, sensitivitye

400 VE AHE3FA T
3. A&

EA84 B2 Windows®& SPSS 10.0

Z2IYE AHESAT 48T BALE,
ZAIAEEAL, AlA-gwk 2 z{.ﬂgiq o
AEo| st HE:REFWAE #3112, 7
24 9259 A5 A - ¥ Asl U@ %
Ag4E ZHAFE) A3t A M ttestd
ANsgon, 4 24 928 F 2 &
93¢ A3 Aste dAuA poey

(one  way ANOVA)3} AF?'—%V&&E
Duncan tests HA&Hch. ZE FAHH
F9)52E p0.05 FFM A saT).

. g 3}

A A EALES WaE wuy
2% [2AHE B8 & BALES} §9
sh Sh7sh < B (p<0.001), 1T Z(p<0.01)3}
MZ(p<000) e #jatA A&aqct &
2o} Aols Agup BARNG AR &
o Aol7h AN (E=57.60, p<0.001),
AEAYAA 123 0F 1294 OZ, 0
23 mEel FSA  Aolrt A
(p<0.001)(Fig 1).

HE A F ALY wslE Had
A3 OF(p<0.0l)3 MF(p<0.001)dlA &
g o)zt AU T 7Y AolE Y4Y
A BT AF oA Aozt A
2. 1(f=18.33, p<0.001), AFFAANA I
¥ 07, 133 MTEo] fostA Aolr)
A1 TH(p<0.001)(Fig 2).

3. M- 2 HAREY Wy
Hg A% AP 2 AABEY W

3t vug 234 [ FYsA zels)
AAATHP<0.01), DT MIAME 2Ho)

_43_



40 r

35

25

Wpre
DOpost

20
1 il

group

n

Fig 1. Change of superficial temperature of lower leg

after aquatic therapy.
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Significantly different from pre ™ p<0.01, ™" p<0.001
1:29C group I: 327 group MI: 35T group
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Fig 2. Change of muscle stretch reflex of lower leg after

aquatic therapy.

Significantly different from pre " p<0.05, **": p<0.001
1:29C group II: 32T group II: 35C group
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Fig 3. Change of stretch-evoked EMG of lower leg

after aquatic therapy.

Significantly different from pre

" p<0.05,

" p<0.001

1:29C group II: 32°C group II: 35C group
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