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Effect of Combination of Prolonged Passive Stretching and Repeated
Contraction on Crouch Gait with Apparent Equinus in Children with Spastic

Diplegic Cerebral Palsy

Chananwan Wutthithanaphokhin*, Parichat onongarj*, Phawinee Bumpen**

Thitigcon Chantaton***, Chalita Limwanich**** Wutthipong Kaewmanee*****

Abstract

The aim of this study was to investigate effect of a combination of prolonged
passive stretching and repeated contraction (RC) on crouch gait with apparent equinus in
children with spastic diplegic cerebral palsy. Ten children with spastic cerebral palsy were
participated in this study. The subjects received prolonged passive stretching followed by
RC intervention 3 days per week for 6 weeks. Three lower extremity range of motion
(ROM) (hip extension, knee extension and ankle dorsiflexion), spasticity (hip flexors, knee
flexors and ankle plantarflexors) and physiological cost index (PCl) were evaluated before
and after the 6-week intervention. The PCl was significantly decreased after 6 week of
treatment. ROM improvements were significantly observed. Moreover, spasticity (hip
flexors and knee flexors) were significantly decreased. The results in this study suggested
that 6-week of prolonged passive stretching combined with RC could effectively improve
PCl and motor control performance and also ameliorate muscle weakness of spastic

diplegic children.
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set, 2 sets/day, 3 days/week, 6 weeks

Pair t-test

Repeated contraction

® Muscle group: Hip extensors, Knee extensors, Ankle dorsiflexors

Program: RC 10 times/set, 2 sets/day, 3 days/week, 6 weeks
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ANUTENOUN 1 BEAITUNBUNITININY
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Juwuuun® (Non-normal distribution) 3wmsnzvidayanialif Wilcoxon Signed-ranks test 7
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Ainsalsainauasfinnsuszian Spastic diplegia 9nyaiiSewasiziauiinislunss
syudufvesaufonssaiuaiunsusnsveul (5adsurddiad) domndnau 10 au uwady
MAYIE 8 AU NAVEN 2 AU 878 9.60 + 1.62 T twitin 25.80 + 4.39 Alan¥u uazdiugs 127.80
+ 8.44 WwuRng Wdrumdennasusluluunesuwaninugugey
M51efl 1 namsienviedsuasdiudssuunnsgriunmsiisuiisunsldndsenlunsiiu
SEWINNDULALTES NMT3NWIRIEmATlA Prolonged passive stretching musamaila RC luifin

auesiin1sUszian Spastic diplegia AlgUkuUMIALLUY Crouch gait

Pre-test Post-test p - value
(Mean =+ SD) (Mean + SD)
PCl (beats/m) 0.4086 + 0.50188 0.1629 + 0.35094 0.042*

*significant p < 0.05

o w

PMNAITNT 1 wumaan1ssnednistandsnulunisifuanasegslitudAynsana (p =

o

0.042)

M99 2 WanFIATIEATsegIuYes Modified Ashworth Scale wosngundnmiile Rt. Hip
flexors, Lt. Hip flexors, Rt. Knee flexors, Lt. Knee flexors, Rt. Ankle plantarflexors wag Lt.

Ankle plantarflexors lufnauesfinisuseiam Spastic diplegia ﬁﬁgmmums@uuw Crouch

gait
Median (Q;, Q,)
Muscle group Pre-Test Post-Test p-value
Rt. hip flexors 2(1,2) 0(0,1) 0.026*
Lt. hip flexors 17(1,2) 1(0,1) 0.041*
Rt. knee flexors 11,1 1(0,1) 0.023*
Lt. knee flexors 1(1,2) 1(0,1) 0.023*
Rt. ankle plantarflexors 1+(1+,2) 1(0,1+) 0.024*
Lt.ankle plantarflexors 1°(17,2) 000,17) 0.039*

*significant p < 0.05
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NN 2 NUImSINSInwInguUNauLile Rt. Hip flexors naunanaile Lt Hip
flexors NguNAULLE Rt. knee flexors naunauLile Lt. knee flexors ngundiuiile Rt. ankle
plantar flexors LLazﬂzjuﬂéijﬁa Lt. ankle plantarflexors finngnaanilenainds (Spasticity)

anaseg 1 9ltydRYNNEna (p = 0.026, p = 0.041, p = 0.023, p = 0.023, p = 0.024 waz p =

0.039 AUAeU)

A157199 3 Han1TIATIEARAYIBITIINISIAAeUlIYe Lt. Hip extension, Rt. Hip extension,
Lt. Knee extension, Rt. Knee extension, Lt. Ankle dorsiflexion waz Rt. Ankle dorsiflexion Tu

WnaNeIinITUTELAN Spastic diplegia ﬁﬁgmwumsﬁuuw Crouch gait

ROM Pre-Test Post-Test p- value
(Mean + SD) (Mean + SD)

Lt. hip extension 2.14 + 3934 10.00 = 7.071 0.025*
Rt. hip extension 2.14 + 3.934 10.00 + 7.071 0.025*
Lt. knee extension 1.43 £ 2.440 6.00 + 2.944 0.008*
Rt. knee extension 2.86 + 4.880 9.29 + 4.499 0.000*
Lt. ankle dorsiflexion 4.29 + 6.075 13.86 + 18.28 0.148
Rt. ankle dorsiflexion 2.86 + 7.559 10.29 + 20.056 0.173

*significant p < 0.05
PNANTNI 3 NUINAINTINYT 09AINISARULMIUBS Lt. hip extension, Rt. hip

o w

extension, Lt. knee extension Way Rt. knee extension LNTUBENLTHAAYNI9EDR (0 =

'
[y A

0.025, p = 0.025, p = 0.008 waz p = 0.000 AWENU) Lazasrn1siadoulmves Lt. ankle

o w

dorsiflexion wag Rt. ankle dorsiflexion lifinuuanarsiusgrsiitodAynieada (o = 0.148, p

<

= 0.173 A1Ua1AV)

dyUuazaiusnenansivy

nMsiverSiliunsiseuuudmnass WeRnwmansinudemneaia Prolong passive
stretching muslewmaila RC sanslondsnulumsinulufnaussiinisuseinan Spastic diplegia
ﬁﬁgﬂuwﬂmauuw Crouch gait Inenslilusunsunssnuniiannud 3 adsedunnd {u
svEzaIUA 6 U

ndansidrsalusunsunisinvndussezina 6 dUavi nuitAedeaufiives

ﬂﬁﬂuLﬁa Lt. Hip flexor, Rt. Hip flexor, Lt. Knee flexor, Rt. Knee flexor, Lt. Ankle plantar
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o w

flexor Wag Rt. Ankle plantar flexor anasog19litudAYN1SadaA (p = 0.026, p = 0.041, p =

<

(%
1% A

0.023, p = 0.023, p = 0.024 Ua p = 0.039 AUEIRY) NAULLBNTAIUFIIES (Spasticity) Lin
aa Y v o =1 A4 a = o
31nN15NANIINIEAU Alpha motor neuron T¥UIINTU ¥3BLARIINTNITYINIUVBY Gamma
motor  neuron UATU SULARAINVIANTITEUES (Inhibitory control) 9 naues vl Gamma-
alpha co-activation #n15¥N91UAVIANITAIVANNITININUARBALIAT F9VNLTLAR Spasticity N3
gauuumsAna (Prolonged passive stretching) 1Wign1sdads Spasticity lnsvngdanduiilowuu
AIAY FAARTIRIR ALY Feaglunseguly GTO  viau tedasdunisdnvianieinnis
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o
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ndmilefiienufisings wafinuindendundenduiiazaanes vilvussfsiesndmieanas
munn (Foudnd wialuns, 2549) uay (Wsllng 1535ufidgna, 2547) Jeaenndesiunuiseves
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Spasticity WUIINAUDY Passive stretching  @1u150an Spasticity LLazLﬁmaqmmimﬁ'aulm
Uonanilgaenndasiy Tremblay et al.(1990) ¥inn1sAnwINaves Prolonged muscle stretch
Tuifnauasfinnsfifl Spasticity Iaelingunnaesiiuuu Titt table luvinseandoiihdu (Ankle
dosiflexion) 30 1% NANISNAABINUININITANAY Spasticity suaqmjmé”mn‘fa Triceps surae
2N HTYEAYNI9EDR UazEDAARDINUNUITBVDY Teeraporn et al. (2016) YiA1SANYINAUDY
Prolonged passive muscle stretching 521U Whole body vibration Tufnaueafinig dauusi
Anwldun Spasticity balance Wway Strength Tagliiguuu Tilt table 40 w9l Ay Whole
body vibration 10 W1 AU 5 Susteduam Huszoznanimun 6 Uami nan1snnasanuiy
spasticity anaq naniteudusety LLazmsmqé’hﬁﬁﬁuasmﬁﬁaﬁwﬁﬁgmqaﬁa
dlewdsuiisunandsnisdisanlusunsunisinvndussezinan 6 dUav nudeiade
%aﬂaﬁﬂﬂﬂﬁmﬁ@ﬂm‘um Lt. Hip extension, Rt. Hip extension, Lt. Knee extension L.ag Rt.
Knee extension Lﬁmﬁuaéﬁqﬁﬁaﬁwﬁm (p = 0.025 p = 0.025 p = 0.008 kaz p = 0.000
audiy) wandleSsuiisunandisidisanlusunsunssnviduszesinan 6 &Uanni wuin

Y [

Anadsresnslindsnvlunsiiuanategaditeddamiadd (o = 0.042) INTBLANING1IAE
wiulaanlusunsunssnunaaemaia Prolong passive stretching mumiemadia RC ludnaues
NN15UTEAN Spastic diplegia ﬁﬁgmwumﬂﬁmmu Crouch gait Wudﬁﬂé’mlﬁamju Hip flexors,
Knee flexors waw Ankle plantar flexors fimufefvesnduiiioanas LLazﬂé’mLﬁaﬂajm Hip
extensors, Knee extensors g Ankle dorsiflexors mﬁ]ﬁ]zﬁmmwﬁumumﬁu @Jléfﬁﬂﬂ@ﬂﬁ’m"ﬁ
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aunsavinatesusedriulaunniu vistlvedla RC  Wuwalinnisnszhunisinauvesszuy
Usgannuaznauilo unienisnsgaun1ssuauianvesiaeniunisindeulm weliinnis
MOUAUBINABINIG Walla RC YilinduileoNsounsuinnsuasigis wunisiaasulniang

Pamafenuinuy wazvugedaubmltimalia Quick stretch Tuvauefdl Isotonic contraction

'
a

dewismunisnouaues Tngwalla Quick stretch 9glUnszdu Stretch reflex vilsiinsds
FoyayauUseamann Muscle spindle Hum1e La afferent t@unnaidng Spinal cord 1 synapse
fiu Alpha motor neuron mﬂfudqé{’zyjigﬂmﬂssmwlﬂﬂisﬁuﬂa”mLﬁaﬁgﬂ% (ﬂﬁmlﬁaﬁgﬂ
Quick stretch) TvAnN151AF7 iuﬂumzLamﬁ’uﬁ%éaé’zgfgmﬂizamlﬂé‘J’Uégmszmé’mufaéﬁumq
Salranes driunasnnisiadeulmfasiinisisadinsindsulmmnaenna dwaliszonan
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wiealdunniu waznsinwaidlilsunsuniseeniidanedaemaia RC freszesaimun
6 &Uavi Fdlunsinuitefiumnudeussesnduile TurasUsvanar 5 dUnviusn wuinpau
WussiiutuiRnanmsusuiwesssuulssamunnnitnsiasunlasesiand o s
USusvosssuulszam laud nsifindiuau Motor unit 7ivhanu wianisuszanuduiusnis
¥euves Motor unit windeansll 5 ek Snsususavesnduile Tnefivuislngiu
(Hypertrophy) Fedundruidefifinnuudusafindy tAneainn1siUdsunlaswesssuy
Neuromuscular #auaninsiisuutaniy Hypertrophy Wag Recruitment n15lAlUsuATNAIS
i RC Wusezanianun 6 dUnv Sedwmalirudauswosndudediuau (wsdvil Ise
WA, 2554) Wag (Susan, 2014)
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