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Abstract
Cerebral palsy describes a group of permanent disorders of the development of movement and posture, causing activity
limitations that are attributed tononprogressive disturbances that occurred in the developing fetal or infant brain. Diplegia is
the most common form of spastic CP. The objective of this study is to find out the effectiveness of passive stretching and
functional stretching in children with spastic diplegia. The study was conducted in Physiotherapy unit, NIEPMD. 20 children
who satisfied with inclusion criteria were selected through stratified convenient sampling. The subjects were randomly
divided into 2 groups. Group A received Physiotherapy program with passive stretching exercises. Group B received
Physiotherapy program with functional stretching exercises. Each treatment session lasted for 30 – 45 minutes for 4
days/week for the total duration of 10 weeks. Spasticity was evaluated using modified ashworth scale for both groups before
and after the intervention. The result showed that there was significant reduction in spasticity for both groups in favour of
Group B. It was concluded that either functional or passive stretching program was useful to reduce spasticity in spastic
diplegia. It was found that effect of functional stretching was comparatively more than passive stretching.
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Introduction
Cerebral palsy describes a group of permanent disorders of the development of movement and posture, causing activity
limitations that are attributed to nonprogressive disturbances that occurred in the developing fetal or infant brain. Diplegia is
the most common form of spastic CP1. Spasticity is one feature of an upper motor neurone syndrome that may affect
functionality, limit daily living activities and diminish quality of life in children with spastic Cerebral Palsy (CP).1,2Spasticity
causes significant histologic changes, including decreased longitudinal growth of muscle fibres, decreased volume of muscle,
change in muscle unit size and change in muscle fiber type. The most widely used scale for assessing spasticity is the
Modified Ashworth Scale(MAS).The AS and MAS need no equipment; they are easily and commonly used in the clinic.2,3

Stretching exercises were developed to manage spasticity, including passive and active stretching, positioning, and isotonic
and isokinetic stretching. The effect of stretching depends on tension applied to the soft tissue, duration, repetition in session,
and daily frequency 5,6.

Passive stretching is widely used for individuals with spasticity in a belief that tightness or contracture of soft tissues can be
corrected and lengthened. Evidence for the efficacy of passive stretching on individuals with spasticity is limited. It appeared
that sustained stretching of longer duration was preferable to improve range of movements and to reduce spasticity of
muscles around the targeted joints.4

The functional stretching exercises were designed to treat soft tissue flexibility problems during function training; stretching
is applied in unique way depending on the concepts of overcorrection of deformities and prolonged stretching to utilize the
inhibitory effect of stretching in improving function training during physical therapy treatment in order to optimize motor
performance.7A systematic review of physical therapy treatment for CP demonstrated that stretching exercise for CP is
limited because the mechanism and etiology of muscle contractures are not clear and clinical research evaluating the
effectiveness of stretching techniques is inconclusive and cannot guide therapists’ clinical decision making.8This study is
aimed to investigate the effectiveness of passive stretching and functional stretching in spastic diplegic children.

Material and Methods
Study design and subjects
A randomised control trial design was adopted for this study. The subjects were selected from NIEPMD, who were attending
physiotherapy unit for follow up services. The study was carried out from November 2012 to January 2013. The study
included the children aged 5 – 14 years. Children who were ambulant with crouch gait pattern and were able to follow verbal
instructions were selected for this study. Children were excluded who has unstable seizures, surgical intervention for
spasticity, Botulinum toxin injections, IQ level deficit, multiple disabilities. 20 children who were satisfied inclusion criteria
were selected for this study. The subjects were ramdomly assigned into two groups (Group A, Group B). Each group contains
10 children with spastic diplegia. Modified ashworth scale (MAS) was used to measure spasticity.



IJMDRR
E- ISSN –2395-1885

ISSN -2395-1877

Research Paper
Impact Factor: 3.567

Peer Reviewed Journal

International Journal of Multidisciplinary Research Review, Vol.1, Issue - 22, Dec-2016. Page - 23

Treatment methods
Group A received the selected physiotherapy program. The program included passive stretching to hip flexors, hip adductors,
hamstring, tendoachilles, trunk control and balance exercises. Passive stretching was applied for 20 – 30 sec with 20 – 30 sec
rest, 3 – 5 times for each muscle witin pain limit followed by strengthening exercise for weak muscles.Group B received the
same selected program and functional stretching instead of passive stretching. The functional stretching exercises were
performed by training the children to be in functional positions like long sitting, walk stand and stride stand positions. For
example, the children were trained to maintain walk standing and stride standing positions with gradual increase of distance
between lower limbs with extended knees to stretch lower limb muscle.

Both groups received the treatment program for 30 – 45 minutes/session, weekly 4 days for the duration of 10 weeks.Each
group was evaluated before and after 10 weeks of treatment.

Data analysis
Frequency of MAS score among both groups was calculated and pre test – post test comparison was done. Table depicts
about the comparison of the frequencies of the MAS pre test and post test scores obtained by both groups A and B.
Table : Comparison between the frequency of MAS scores of Group A(Passive stretching) and Group B( Functional
stretching)

S . N o P a r t i c u l a r s F r e q u e n c y  ( P e r c e n t a g e )
Group A(Passive stretching) Group B (Functional stretching)
P r e  t e s t Post  tes t P r e  t e s t Post  tes t

1 . 0  ( N o  i n c r e a s e  i n  m u s c l e  t o n e ) 0 0 0 0
2 . 1 (slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of the range of motion when the affected part(s)is moved in flexion or extension)0 4  ( 4 0 % ) 0 5 ( 5 0 % )

3 . 1+ (slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the reminder(less than half) of the ROM) 4  ( 4 0 % ) 1  ( 1 0 % ) 4  ( 4 0 % ) 2 ( 2 0 % )
4 . 2 (More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved) 3  ( 3 0 % ) 4  ( 4 0 % ) 3  ( 3 0 % ) 3  ( 3 0 % )
5 . 3 (considerable increase in muscle tone, passive movement difficult) 3  ( 3 0 % ) 1  ( 1 0 % ) 3  ( 3 0 % ) 0
6 . 4 (affected part(s) rigid in flexion or extension) 0 0 0 0

T o t a l 1 0 1 0 1 0 1 0

Figure 1. illustrates about the frequency of MAS scores of pre test and post test for Group A with passive stretching.
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Figure 2 illustrates about the frequency of MAS scores of pre test and post test for Group B with functional stretching.
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50 % of the children have attained MAS Grade 1 through functional stretching, which was found to be only 40 % through
passive stretching. 20 % of the children have attained Grade 1+ through functional stretching, which was found to be only 10
% through passive stretching. Thus, from the MAS Grade scores attained by the children in comparing the post test of the
passive and functional stretching, it can be concluded that functional stretching is more effective than passive stretching in
children with spastic diplegia.

Discussion
Diplegia is the most common form of spastic CP. It primarily affects bilateral lower extremities, resulting in issues with gait,
balance and coordination. There is a large range in the level of motor involvement for children with diplegia. Gait deficits
such as equinus and crouch gait posture tend to be the greatest concern for these children. The functional stretching exercises
were designed to treat soft tissue flexibility problems during function training; stretching is applied in unique way depending
on the concepts of overcorrection of deformities and prolonged stretching to utilize the inhibitory effect of stretching in
improving function training during physical therapy treatment in order to optimize motor performance.7Spasticity was
measured by Modified Ashworth Scale. The result of the study demonstrated that there was significant reduction in spasticity
for both groups in favour of functional stretching program. Walk stand position stretched mainly hamstrings in forward leg
and hip flexors and tendoachilles of behind leg, while stride stand position stretched hip adductor muscles. Teaching the
functional skill with correction of abnormal motor pattern provides sensory stimulation. This leads to faster transferring of
learned skill fronm the cognitive stage to the autonomous stage which in turn leads to performance of skill.

Limitation:Study was limited to small group of about 20 children.

Recommendations
This study has to be conducted in larger sample and even how these interventions support to increase Range of motion.

Conclusion
The results of this study support the use of either functional or passive stretching program to reduce spasticity. It was found
that effectiveness of functional stretching for children with spastic diplegia was comparatively more than passive stretching.
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