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Application of a Heat Pack and Soft Tissue Mobilization on
Hamstring Muscle of Flexibility in Subjects with Cerebral Palsy

Hyo-Lyun Ro, PT, Ph.D, Dae-Hee Lee, PT, Ph.D!, Dong-Yeon Kang, PT, MA.?

Samsang Pediatric Institute, 'Department of Physical Therapy, Dong-A University Medical Center,
*Graduate School of Busan National University

{Abstract>

Purpose : The hamstring muscle has an important role in standing, walking and other functions related to daily
living. Most people with Cerebral Palsy(CP) have muscle tightness, especially in the hamstring, which may
cause abnormal alignment in the lower extremities. To investigate an effective treatment for hamstring muscle
tightness by observing the effects of heat pack or Soft tissue mobilization(STM) on hamstring muscles.

Methods : Thirteen-two volunteers with CP aged between 9 and 13 years(M#SD: 11+1.46), were recruited and
divided into four groups of four: (1) the STM for people with Spastic CP group, (2) the heat pack(HP) for
people with Spastic CP group, (3) the STM for people with Mixd CP group, and (4) the heat pack for
people with Mixed CP group. All received treatment three times per week for six weeks. A inclinometer was
used to measure for hip flexion & knee extension joint range motion(ROM).

Results : The ROM of hip flexion & knee extension were improved at the STM and HP for people with
Spastic CP groups. The ROM and hip flexion were improved at the STM and HP for people with Mixed CP
groups. The amount of increase ROM are differenced by the types of CP.

Conculusion : STM and heat pack, both are effective for people with CP especially for Spastic CP.

Key Words : Cerebral palsy, Flexibility of hamstring, Heat pack, Soft tissue mobilization.
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Table 5. Comparison in ROM on CP type
Lt hip flexion Rt hip flexion Lt knee extension Rt knee extension
X 17.950 14.395 6.394 11.948
CP type

P .000* .000%* 011%* .001*

* p<.05

— 153 —



=] o]ets)A] A4 ABE

FEFS vXT EFY ATE 7FHL3(Verschuren
5, 2007) o] Wwlel we}l o] 712 Feof {IHES

Ehditt. gutdos sde AHAAY 794
S SHE A5 onsA|ThE R ©]F3], 2001)

o

“TZr(contracture)©] AL %7]{}9] T=o02 ¥
o] zEhRE o]F3], 2001).

FHAI &Y dE2 8%, IATWH
718 Aol oyt nE FIATS VAL
(Matthew, 2006), ==l AIME o]#H3F &£A
oS FEHAA YehtA] ZAleld, B
ZAAe] A B oolYE o= AA9] o] 2

et
N

e BASS AET mael Brh5e 499
seiete Auel 59 Le QIUBEE Hoh

g Folr(e]4Y, 2002) &
A FAE AFch
Matthew(2006)= <39 FAES F7HA17]
ATeA &2 2EHAY ST LEY
AgHde] TFsss AAEEY F B¢
Al fraddel Frkelged 2EHA & 1%
7VFe& FAA £33 a8 a3t
3 3F¥Y Wllliam¥} Jean(1994)0] <]3}H
o] S F7MAI717] 918k 30x Bkl 2E
g7ge] 7P aaHeln 302 ~60% Atole] 2EH
HAME 30% It 2EHART FA4Y F7}
A=t 3A YepA k=tkal stk ¥FA Teresa
9} Louise(1995)= FEsdd+sd HZF7| Zgo]
@A BAEHY Sl FES WA K3t
Goiar st Claudia 5(2001)°] <oJspd a4
(ankle joint)e] AZF(plantar flexion)olA] 2EZ|
A Aol &53x9) 78 59 233K ultrasound)E F
B3l9s W A UM Ry =&
s HL3 A7t §A340 7P 2t AT

oo @52 o9 b

2

=
T

il
S o 2 o rfr

ml> i e
830w

3 STk B ATelNE AW ARzl &
FE} ANZANEES ARG u e 1
Ao 22y sl Ad BAEHI Zhs
ot EFY HAvpuTel eHEel ARz}
B2 48392 o uBd I WE A8
Qo £pEel AR WAVEENE LHFET
e 7184 agken ARzArlsETMe
#%el #9207 Y g =2 8 4
FANE BRERNAY Fbehe Ame

o §3 el Be ASE e, o
44 el B TEe) FA7L gol »}E}
WA E9E HArhlEde QuEew wa

5o BAZL A7 Jepe wguiue] 54 o
Tow wolt wep £xxd AREANEE F

_l

[e)
T BT A HAgeho] glojA &2 &
e 77 Ao E Hth
Bobath(1984)oll  2Js}H  HAdulHle] ZF A7
A HEFOZ A3 o]AFQ EAZ LAREAL
HIGZAR] AN ES JAlse X 87F 45
TEAAY] EAR B sfddtal 3
A58l X &8k

s}
"
o wep 2Bz BACR
A
o
9]

Lo

B8] gokar stk ey oy Ay
A9 HIUoRE HAvple] ZAZ
S PaEUATRE Ras stal ok 7
%GR 5(2002)7 Zv|&a BEF2005)L = Advhe]
ofllAl H7AEE AABIAS W 259 F9A4
R ZEAE) ojFozitkar e

2004y HgvlE] SHel FEol oFEX|
g aFRET 7Fe7IEE HE% 1ElA
NeH77F frelsA S7kkdda stk
(2005)& HAJuH] ol oAl AXZPIARE F
o] WAFsY 71z° z2%599) o] ©

fo ol mu

ol
i oo o Mo Ml fo r2

olr
-

=
& 5(2005)2 HAvH A 3}
70133—4__‘%%% A) AA -5—]_0:] EEE o o]x\]—@pﬂ-&

=

e BEA e ’b%o] vEhta a@%
=k o|&+= =4 FT-2(neutral warmth)<
2] o] AREEORITAL ST o]t JIFE
HALeS AR AEARANE F3S
Rt SATHelET 5, 2005). & AFelxE

o
r
Ho
rlo

— 154 —



5 BAE G olFAAAE AAAT L5
2o} AVEANELS Fael 329 fAHol
Fgol Vet mepy eHEsh A

ze HAniule) AT fA4 Fb) H89

TAER el Btk

0 o
2
o

Vg B2
B ATE Hrhell A Eg2e /94 3
AN 4 Ut BoAE PEE LT AW
Q) HArhuIsh E9Y HA4rhIE BgoR LHE
o A¥zA NEEe 47 48 F awd 239
S3 A4 wEAERAe) WEl JES Sl
olgfsl e Are ATk
A, exEsh AvEd AEEe Aay
Sle) &9z ey bl 483 )

e R UehsTh

=4, Hgvi] fE@el wet 329 #
A Are Z/MEE zolr) wed, FHY
el 1 Frkske A=t =4 UE
Stk

AR, G2 Fae 2Fxe ANz
Ve 2 AN ele
ERLEA] ofoket.

A, £329 #A49 V=S A
WEte HAduEl f3d o8 Apolrt o
25712

ox

2 >i QAo

olsh QukAel AR, 2 zzwgoﬂ EERIS
259 AAAES} SRR od@ Aolrh AT
Asfel e 9% o o By 15 A7

sees v BASE F O UL A7)
Q3% AoZ HIIYL

227 JEEo] Harhle] AT §AQ 27 MAE 9%

i
y
D
ot

A
G52l wAe dF 3=
F =) AMX]. 2005:6(5):137-44.

174, B, FAS £92 2EAF SEPHEol
4l Hg a4 F7h) VA 9% 25

8} 2008;17(2):243-50.

.
YA '«:ﬂrm 1999~5(1)~39-51
3 ¥ AJule] Szl &3 F3o o
st %—‘?4%43% fele Uy e gsls]=]. 1979;

A9, AAA HArH|Solel| A HdH A
%o 53 Hduighal vz AARRIT=E. 2002.
ol 9. FX83}k AR FEAL 2005.

olAe}, &2, A 8 2 HWIE 1996; A,

‘6‘3_ ;ﬂ;q]

2o, ME Buogel A5A A5l 7

o] WXe &d Ao FAT. 2005; 14(3)

e, 071%. AE2PMIAT) S gepalobse) w
A5 B )zeEEd Sed nAE 9 @
=X =E| A XA 2005;16(6):263-72.

Akataki K, Mita K, Itoh K et al. Acoustic and

— 155 —



=] o]ets)A] A4 ABE

electrical ~ activities during voluntary isometric
contraction of biceps brachii muscles in patients
with spastic cerebral palsy. Muscle Nerve. 1996;
19:1252-7.

American Orthopedic

Committee for the Joint Motion. Method of

Academy of Surgeons,

Measuring and Recording Joint Motion. Chicago:

American Academy of Orthopedic
1965;5-86.

Anderson B, Burke ER. Scientific, medical, and
practical aspects of stretching. Clin Sports Med.
1991;10:63-86.

Andi G, Glen B, Paul C et al. Gait analysis outcomes

Surgeons.

of percutaneous medial hamstring lengthenings in
children with cerebral palsy. Gait & Posture.
2006; 24S:S98-S289.

Bobath B., & Bobath, K.. Motor development in
the different types of cerebral palsy. Oxford.
Butterworth - Heinemann Ltd. 1984.

Bleck E.. Orthopaedic Management in Cerebral Palsy.
London: Mac Keith Press. 1987; 17-64,216-81.
Cibulka M.T., Rose S.J., Delitto A et al. Hamstring
muscle strain treated by mobilizing the sacroiliac

joint. Phys Ther. 1986;66(8):1220-3.

Claudia A K., Carrie R. R., Michael E C et al.
Effect of Superficial heat, deep heat, and active
exercise warm-up on the extensibility of the plantar
Flexors. Physical Ther. 2001;81(6): 1206-14.

Donald A.N.. Kinesiology of the musculoskeletal
system. Singapore. Mosby. 2002.

Hiroaki K, Nobuharu S, Kumi A et al. Geometrical
analysis of hip and knee joint mobility in
cerebral palsied children. Gait & Posture. 1998;8:
110-6.

Gage JR. From the past to the future as a ‘less
traveled road’. Gait Posture. 1994;2:3941.

Kendall FP, McCreary EK, Provance PG. Muscles
testing and function. Baltimore. Williams and
Wilkins. 1993.

MacPhail HEA, Kramer JF. Effect of isokinetic
strength training on functional ability and walking
efficiency in adolescents with cerebral palsy. Dev
Med Child Neurol. 1995;137:763-75.

Matsuo T, Tada S, Hajime T. Insufficiency of the
hip adductor after anterior obturator neurectomy
in 42 children with cerebral palsy. J Pediatr
Orthop. 1986;6:686-92.

Matthew F. Effect on hamstring flexibility of hamstring
stretching compared to hamstring stretching and
sacroiliac joint manipulation. Clinical Chiropractic.
2006;9:21-32.

Tachdjian MO. Pediatric Orthopedics. Philadelphia.
Saunders. 1990;1605-757.

Teresa MS, Louise AM. Low-Load, Prolonged Stretch
in the Treatment of Knee Flexion Contractures in
Nursing Home Residents.
1995;75(10):886-97.

Verschuren O, Ketelaar M, Gorter JW. Exercise

Physical = Therapy.

Training Program in Children and Adolescents
With Cerebral Palsy. Archives of Pediatrics &
Adolescent Medicine. 2007;161(11):1075-81.

Wei-Ning C, Athanasios I. Tsirikos et al. Distal
hamstring lengthening in ambulatory children with
cerebral palsy: primary versus revision procedures.
Gait & Posture. 2004;19:298-304.

Whitehead CL, Hillman SJ, Richardson AM et al.
The effect of simulated hamstring shortening on
gait in normal subjects, Gait & Posture. 2007;
26:90-6.

Willliam D. B., Jean M. 1. The Effect of Time on
Static Stretch on the Flexibility of the Hamstring
Muscles. Physical Therapy. 1994;74(9):845-52.

— 156 —



