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Effects of prolonged muscle stretching and whole body vibration on
range of motion and walking ability in children and adolescents with
cerebral palsy

Teeraporn Tupimai'*, Punnee Peungsuwan®**, Jaruwan Saisom’, Lalita Khuna®, Wipaporn Praimsok’, Jitlada Prasertnoo’ .

Abstract

The aim of this study was to evaluate the effects of a prolonged muscle stretching (PMS) compared
with the PMS and whole body vibration (WBV) on range of motion (ROM) and walking ability in children
and adolescents with cerebral palsy (CP). A randomized crossover trial was assigned. Twelve children and
adolescents with spastic CP aged 10.58 £ 2.35 (range 6 to 18) years were randomly allocated into either
control (CG; n=6) or experimental (EG; n=6) group. In the CG, participants were performed to stand on a tilt
table for 40 minutes/session/day. Individuals in the EG was conducted the same one for 30 minutes, WBV was
subsequently applied for 10 minutes. Durations of immediate and short-term effects were once a day and 5
days/wk for 6 wks, and after a 1-day and 2-week washout, all participants were crossed over to the opposite
arm, respectively. ROM and one minute walk test (IMWT) were measured before and after the treatment
changes. For immediate effect, degree of ROM significantly increased in the hip flexion (P = 0.012) and ankle
dorsiflexion (P = 0.032) of the higher spastic leg and hip flexion (P = 0.019) of the lower spastic leg in the
EG, but no change in the CG. There was no significant difference in between groups. After a 6-week, degree
of ROM significantly increased in the ankle dorsiflexion (P = 0.002) of the higher spastic leg and knee flexion
(P = 0.021) of the lower spastic leg in the CG. ROM increased in the knee flexion (P = 0.002) and ankle
dorsiflexion (P = 0.002) of the higher spastic leg and ankle dorsiflexion (P = 0.006) of the lower spastic leg
in the EG. Distance of the IMWT significantly increased in the EG (P = 0.02). When comparing between
groups, ROM significantly better increased as 4.31% of knee flexion (P = 0.001) and 23.61% of ankle dorsi-
flexion (P = 0.056) of the higher spastic leg in the EG. One-MWT did not change significantly. Conclusion,
the results suggest that a 6-week intervention of combining PMS with WBV can improve ROM of knee and
ankle joint and walking ability in children and adolescents with spastic CP. This intervention is appropriate due
to simple, less time and non-dependent on physical therapist. Further study should evaluate long-term effect

in other outcomes.

Keywords : Cerebral palsy, Range of motion, Walking ability, One minute walk test
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4 \ R
NAYTZYEMYed IMWT AsunaziduinIuegeitiy

o w a

dAgnadflungunaaee 4.50 w3 (95% CI: 1.19
83 7.84 a3, P = 0.02) d@wlunguaiaulinums
wasuulas (519N 2) mMnn 3 naamsnleuimey
fausszninngy Iaefiasananuuana1ayeda
AseUABULAIHAIINE WU asmMIladonlnvel

v A = U a . A X
ndunraniannn Tuiiema knee flexion 1WNYY
0.7 03 (Fowaz 9.75) lungualuan uag 9.2 o9

%4

(3ovaz 14.06) Tungunaaed BuanaRiUeENTY

o o

dANNEand (P = 0.001) uay ankle dorsiflexion 1WH

1)
¥

I 1.6 93 (508az 14.58) Tuﬂtjuﬂauvgu nay 4.8
a3 ($ovaz 38.19) Tungunaaes Funnsafueg
Ieadgnadd (P = 0.056) Tumsdszifiudiaay
szogmManAImssnYe IMWT sadesndulifianu
uaasaiy 1itedanamsasuulasiinua Tyl
ﬁﬂmuﬁuﬁuﬁy’aamﬂdu
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MINn 1 oz lvesonaaiasanoIing

vzl (n = 12)

o4 oA
ARay £ AU SIVUNINGG I

WA (B19/41909) (AU)
0y (@)
it (Rlandu)
A (1BUALNAT)
ssduanNaTagumsiadoulm
(GMFCS: I/II/IID) (au)
MUY
- Spastic diplegia

- Athetiod with spastic

6/6

10.68 * 2.35
26.48 £ 7.95
127.25 £ 9.72

4/4/4

10

~\ 4 =
A1TUNAMIANHN
= 2!1 1 =} % 2‘1
msanetinu Tsunsumstananiiisnuy
ANTINADMTAUELINOUTNNY @1HITALANDIAINST
wndoulmldviunluiian hip flexion uag ankle dor-
siflexion YEIENHAISAE Y 6 G knee flexion uag
. . c; 5 a =S
ankle dorsiflexion IWNIY HazANNEINIATUMIIAUA
wluwanuazToquanesiing
NAMIANWINUIVINEUNNVDS Tsai Hazan
1ui) 2001 @nwAedfUKa PMS donmenalnsanaiy
elufiherasadondness wud naanms3nuidie
PMS ansaifinedsnmsiadsulinyaimsnszandemm
(ankle dorsiflexion)™ 1$uIRgIAUAUMIANBNYBY Preet
143) 2010 lemmsAnwSeueuszyiing PMS 1ag
v A A % % =\ % o %
I 1RgeagulsuszaunSeumeuiumssanmasme nuL
éﬁuﬁﬂﬁ (passive exercises) Tufnauesiimsyszian
nAINSY WuNaTaNesmmitadeulldniass

(15)

ngu™ 3svea Dickin wazamzlui) 2013 Neau

ingfuraiuivesmsauaziiieusumelufihoaues
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AUNUITEVY Miyara nazamzlull 2013 Anwinaves
aslémsduaziiiousumeiiiemuauenmmainiendm
Lﬁ@iuéﬂaﬂiiﬂwaamﬁaﬂaum WUNOIMIHANTINAN
Lﬁa hip adductor, hamstring I8¢ gastrocnemius 8993
ssmnmsindeulimuazanuilumsiduiingu®
NAMsANIIMToRfmNYes Semler uaz
anzlul) a.a. 2007 Tansaudunsdidnunlufihoanes
fims nuhndmnmsinmndemsduaziiieuame i
msanasessmsnanianduiiioludmvesseddan
aauaziimshauwesdeiiingy weanaiifmuh
Tuszuzne 6 ey anuaansalumIELRNIN® 15y
ReIAUNUITEYEY Ruck nazamelull a.d. 2010 uag
aA3eue Lee wag Chon luil 2013 ey
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MINN 3 UAIHAANNUANANTEHINNGH

Hanui Hawas 6 dila
fuils ‘ ‘ ' '
NANAILAN nNqunAaes  p-value naNAILAN nqunAaes  P-value
ROM (94¢1) median difference (Q1:Q3) median difference (Q1:Q3)
Higher spastic leg
HABD 4.3 (-0.6:8.7) 6.8 (-7.4:15.9) 0.453 0.3 (0.0:1.6) 1.2 (0.2:2.3) 0.369
HADD 1.3 (-5.2:8.3) 0.5 (-5.8:3.7)  0.773 0.8 (-0.3:1.3) 1.0 (0.1:1.6) 0.451
HF 5 (-10.7:15.8) 8.7 (-0.3:16.8) 0.356 1.2 (-0.4:2.0) 1.0 (0.4:1.3) 0.601
HE 3 (-4.4:6.0) 45 (-2.3:14.1)  0.453 0.5 (0.3:1.8) 1.0 (0.0:1.7) 1.000
HIR 5.0 (-6.4:22.3) 1.3 (-9.9:31.8) 0.840 0.3 (0.0:0.7) 0.8 (0.1:1.6) 0.270
HER 1.3 (-9.0:17.2) 72 (-5.0:15.3)  0.686 0.3 (0.0:1.2) 0.7 (-0.5:1.3)  0.728
KF 1.8 (6.1:17.4) 4.8 (-2.3:8.5) 0.862 0.7 (-0.6:1.6) 9.2 (5.3:10.3) 0.001**
KE 5.2 (-4.2:16.2) 5.8 (-8.2:17.3)  0.817 0.2 (0.0:1.3) 0.8 (0.1:1.3) 0.414
ADF 1.5 (-3.6:17.3) 12.3 (5.4:21.1)  0.248 1.6 (1.1:3.2) 4.8 (1.5:8.0) 0.056*
APF 43 (-2.6:94) -1.3(-10.0.22)  0.065 0.5 (0.5:1.2) 1.0 (0.2:1.3) 0.354
Lower spastic leg
HABD 8.0 (1.8:14.1) 4.3 (-1.6:14.3)  0.386 3.7 (-04:5.1) 0.7 (-0.3:3.6)  0.371
HADD -3.3 (-5.0:6.7) 2.8 (-5.6:11.5) 0.285 0.2 (-2.6:2.1) 1.2 (0.2:4.1) 0.141
HF 2.7 (-5.6 : 12.3) 10.7 (1.5:19.9)  0.149 0.7 (-24:9.3) 1.7 (-0.4:4.8)  0.862
HE -0.7 (-9.0:6.7) 4.0 (-4.8:12.1) 0.370 -1.0 (-3.9:6.2) 1.0 (-0.8:6.0) 0.298
HIR 3.5 (-6.4:21.3) 6.2 (-8.0:24.4)  0.908 1.7 (-0.9:48) 4.2 (0.5:6.6) 0.470
HER 4.3(-3.0:15.3) 4.7 (-8.3:15.9) 0.862 2.2 (0.2:5.7) 2.3 (0.2:3.7) 0.862
KF 0.7 (-8.9:14.5) 3.3 (-10.7:11.3) 0.908 3.2 (-0.3:9.2) 1.2 (-4.3:7.3) 0.371
KE -0.7 (-10.8 : 3.0) -0.5 (-12.4:84)  0.885 1.2 (-2.3:8.9) 1.2 (-1.6:9.8) 0.470
ADF 3.8 (-4.2:24.4) 2.8 (-3.6:14.8) 0.908 0.2 (-0.3:1.2) 1.5 (1.0:1.2) 0.064
APF -0.0 (-5.7:11.9) 4.7 (-2.4:8.3) 0.564 1.8 (-2.3:11.6) 1.3 (-1.9:7.5) 0.908
IMWT (1u013) 27.7 31.6 0.086 36.7 39.8 0.206
95%CI 24.5 to 30.9 28.4 to 34.8 33.2 to 40.2 36.3 to 43.4

Q1 = Quatilel, Q3 = Quatile3
* @9 P < 0.05, ** @ig P < 0.01

=) ¥ ‘491 ¥ 1A = [ o/
mstanduitiouuudelhiuuufen)susgiu
ﬂtjuﬂﬁwmﬁaﬁgﬂﬁﬂﬁa hamstrimgs, adductors uag
gastrocnemius &9 l#esenmstadoulmlufiama hip

flexion, knee flexion U@y ankle dorsiflexion AN
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(14. 15) a Vl A A :i 14
N1ITVIYNA LANWNAITINYIULNYIVD

ipaeulmla
Y] =) - = 1
M99IMITANTBISAIN stretch reflex 18 muscle
. R ] LY A (Y] A
spindle #ilumheiuveyaneInuMsasuulainny
gnvendmiile sanszduidulelssamiv la uay
I afferent fiber darimligalvdumaslinsedu alpha-
motorneurone uazdﬁay‘a BUINa efferent fiber 1%
extrafusal fibers ¥39NANIUBNANI FadaHasaMsEA
Golgi tendon organ lumsanmaseiliflumstandraile
HUUANDIALAAANALA inverse stretch reflex"” Ao
Golgi tendon organ Wludilszamsu (receptor) Eng:
a v I v 24’ ) = v cs'u =< 35
UVINULFULDUNAINIUD (tendon) BINHUINTUUIIGNIN
=% I~ ) v .&' d' .
NAMITALDULAZMIVARIVEINTINILD 1aed Golgi
tendon organ azdlidulelszanmivihdyanantszam T
gazvulszamamnananli Golgi tendon organ gn
aszqunazdidyanan)szamlmaundulolszamivuag
synapse AUIBAUTZEMBUA inhibitory interneurone
mldiaemsdsdyanassannlldvsusadseameiia
=\ o v v &’ Ly Id
alpha-motor neurone Inamldnduuteaansd 1ums
INANNEATIEY
yannAlludiuveamssamemsduas oy
1 g ad 1 1 q'/ =3 [V
sume WhidsmsdarumsduaziieullFasneme Iy
Funaln joint mechanoreceptor %ﬂ%ﬂﬂﬂizé]:u Golgi
tendon organ 13UAU Fnalnnnmsduaziiiousame
Hazdanaliiiamsiuda alpha-motorneurone LAANT
Sugamaviasmyeananitiouiu namlinduiiolins
AMYM LazannMnaInITIndNile® dwmsuany
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2 = X A A X o
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d' I 1 d‘ = 1 1 v v
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