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Abstract
Purpose: To find out the effectiveness of Myofascial Release in combination with conventional physiotherapy on
spasticity of calf, hamstring and adductors of hip and on lower extremity function in spastic diplegic subjects.
Methodology: 30 spastic diplegic subjects of age group 2-8 years were taken by random sampling method from
MGM College and other private clinics in Aurangabad. 15 subjects were assigned in each group. Group A: Myofascial
release and conventional PT treatment. Group B: conventional PT treatment. Both the groups received training for 4
weeks. Baseline and Post treatment measures of Modified Ashworth Scale (MAS), Modified Tardieu Scale (MTS) and
Gross Motor Function Test (GMFM-88) were evaluated.
Results: Mean difference of MAS and R2 value of MTS in group A was more than group B, for calf, hamstring and
adductors, whereas GMFM showed nearly equal improvement in both groups.
Conclusion: Overall, it can be concluded from our study that the MFR along with conventional treatment reduces
spasticity in calf, hamstring and adductors of hip in spastic diplegic subjects.

Keywords: Spastic diplegic cerebral palsy; Myofascial release; MAS;

MTS; GMFM

Introduction
“Cerebral Palsy (CP) described as a group of permanent disorders
of the development of the movement and posture, causing activity
limitation that is attributed to non- disturbances that occurs in
developing fetal or infant brain. The motor disorders of cerebral palsy
are often accompanied by disturbances of sensation, perception,
cognition, communication, behavior, by epilepsy and by secondary
musculoskeletal problems [1]. This term is commonly used name
for a group of conditions characterized motor dysfunction due
to non-progressive brain damage early in life. It is stated as static
encephalopathy in which even though the primary lesion, anomaly
or injury is static, the clinical pattern of presentation may change with
time due to growth and developmental plasticity and maturation of
Central Nervous System (CNS) [2].
The current all over worldwide prevalence in children ages 3 to 10
years is 2.4 per 1000 children [3] with incidence being 2 to 3 per 1000
live births [4]. The male female ratio is 2.42: 1, with males being more
severely disabled [2].
CP can be classified according to the severity of motor deficits as
mild, moderate, or severe. Several other classification systems exist
based on the pathophysiology, etiology, and distribution of motor
deficits [5].
In CP the lesion in the central nervous system frequently results
in spasticity of various muscle groups.6 approximately 75% of children
with CP have spasticity, a state of increased muscle tone and heightened
deep tendon reflexes [6,7].
Spasticity is defined as a velocity-dependent resistance to stretch.
Spastic CP is caused by damage to the pyramidal parts of the brain4.
Bone and joint changes in cerebral palsy result from muscle spasticity
and contracture. The spine and the joints of the lower extremity are
most commonly affected. Scoliosis may progress rapidly and may
continue after skeletal maturity. Progressive hip flexion and adduction
lead to windswept deformity, increased femoral anteversion, apparent
coxa valga, subluxation, deformity of the femoral head, hip dislocation,
and formation of a pseudoacetabulum. In the knee, flexion contracture,
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patella alta, and patellar fragmentation are the most commonly seen
abnormalities. Progressive equinovalgus and equinovarus of the foot
and ankle are associated with rocker-bottom deformity and subluxation
of the talonavicular joint. Early recognition of progressive deformity in
subjects with cerebral palsy allows timely treatment and prevention of
irreversible change [8].
One of the survey describing problems in adult CP reported that
77% of CP children were having problems with spasticity, 80% had
contractures and 18% had pain every day [9].
The increase in muscle tone is responsible for relative failure
of muscle growth and may produce functional problems. Spastic
deformities of the lower limbs affect ambulation, bed positioning,
sitting, chair level activities, transfers, and standing up [6].
There are three potential aims of treating the spasticity - to improve
function, to reduce the risk of unnecessary complication and to alleviate
pain [10-13].
There are various ways to tackle the spasticity which include the
medical, surgical and physiotherapy management. The common
physiotherapy approaches to reduce spasticity are stretching,
strengthening of the antagonistic muscles, positioning, inhibitive
casting and bracing, and weight bearing exercises [13].
Some manual techniques such as massage, myofascial release
(MFR), and acupressure are also used along with other physiotherapy
techniques [13].
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Myofascial therapy can be defined as “the facilitation of mechanical,
neural and psycho physiological adaptive potential as interfaced by the
myofascial system” [14]. The purpose of deep myofascial release is to
release restrictions (barriers) within the deeper layers of fascia. This
is accomplished by a stretching of the muscular elastic components of
the fascia, along with the crosslinks, and changing the viscosity of the
ground substance of fascia [15].
Myofascial Release (MFR) techniques are utilized in a wide range
of settings and diagnoses; pain, movement restriction, spasm, spasticity,
neurological dysfunction, i.e., cerebral palsy, head and birth injury,
Cardiovascular Accidents (CVA), scoliosis [16].
Myofascial release and Static stretching are expected to have an
effect on the spastic/tight muscles, efficacies of these methods need to
be established in clinical practice. Moreover, there are few studies done
on Myofascial release to reduce spasticity which showed immediate &
short term effect. there are insufficient published evidences available
for effect of MFR technique on spasticity, so present study is focus
on to find out the effectiveness of Myofascial Release on calf muscle,
hamstring muscle and adductor muscles of hip spasticity in spastic
diplegic subjects.

Methodology

Outcome Measures
Modified ashworth scale (MAS)
The Modified Ashworth Scale is considered the primary clinical
measure of muscle spasticity in subjects with neurological conditions.
The Modified Ashworth Scale can be applied to muscles of both the
upper or lower body. The Modified Ashworth Scale shows conflicting
results regarding its reliability and validity [17-19].

Modified tardieu scale (MTS)
Tardieu is a scale for measuring spasticity that takes into account
resistance to passive movement at both slow and fast speed. The quality
of the muscle reaction at specified velocities and the angle at which
the muscle reaction occurs are incorporated into the measurement of
spasticity using the Modified Tardieu Scale (Morris, 2002). Modified
Tardieu describes R1 and R2; R1 is the angle of muscle reaction, R2
is the full PROM. The angle of full ROM (R2) is taken at a very slow
speed (V1). The angle of muscle reaction (R1) is defined as the angle in
which a catch or clonus is found during a quick stretch (V3). R1 is then
subtracted from R2 and this represents the dynamic tone component of
the muscle. The Tardieu Scale differentiates spasticity from contracture,
and having had good reliability and validity [20-22].

•

Type of Study: Experimental study

Gross motor function test (GMFM-88)

•

Study Design: Randomized controlled trial.

•

Study Setting: Neuroscience department of Physiotherapy
OPD, MGM Hospital Aurangabad, other hospitals and private
clinics of Aurangabad, Maharashtra, India.

•

Sample Size: 30 Subjects

•

Group A- 15 (MFR and Conventional Physiotherapy Treatment)

The GMFM is a measure designed to assess change in gross motor
function for children aged 5 months to 16 years with Cerebral Palsy
(CP). The 88-item GMFM is a performance based measure with 5
dimensions: lying and rolling; crawling and kneeling; sitting; standing;
and walking, running and jumping. The GMFM-88 had good reliability
and validity in assessing the gross motor functions of children with
cerebral palsy [23,24].

•

Group B- 15 (Conventional Physiotherapy Treatment)

•

Type of sampling: Simple randomized.

•

Duration of intervention: 4 weeks.

•

Duration of study: 1 year

Inclusion Criteria
•

Spastic diplegic type of CP subjects

•

Age group: 2-8 years

•

Both genders

•

Modified Ashworth scale (grade1 - grade 3) for hip adductor,
hamstrings & calf muscles.

•

Ambulatory subjects with or without ambulatory aids.

Exclusion Criteria
•

Subjects who has undergone prior orthopedic surgery.

•

Subjects who has received Botulinium toxin injection in the
past 6 months,

•

Subjects who has undergone serial casting in past 6 months

•

Subjects who are taking oral or Intrathecal Myorelaxant drugs

•

Subjects who has severe limitations in passive range of motion
at lower extremities

•

Subjects who has any cognitive and perceptual disorders.

•

Patient who has contracture.
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Procedure
Step 1: All the subjects from specified source of data were assessed
and those who fulfilled inclusion criteria were taken up for the study.
Step 2: All thirty subjects were randomly allocated in to two
groups, Group A (Conventional PT treatment, MFR) and Group B
(Conventional PT Treatment), with 15 subjects in each.
Step 3: The procedure was explained to parents of all the children
and written informed consent from the parents was taken.
Step 4: All the subjects were evaluated with MAS and MTS for
calf muscle, hamstring muscle and adductor muscles of hip in supine
position, at two instances, before intervention and after intervention.
Even Gross Motor Function Measure (GMFM) was evaluated before
and after treatment.
Step 5:
Group A: (Experimental Group) Intervention Protocol.
MFR for calf muscle- MFR for calf muscle was given with patient in
prone position with 120 second hold. For giving the MFR, finger pads
were allowed to sink in to the central portion of the calf. It was held for
120 seconds to allow the tissue to soften and then myofascial structures
were spread in a lateral direction until feeling of first fascial barrier [25]
(Figure 1).
MFR for hamstring- MFR for hamstring was given with patient
in prone position with crossed hands or thumb. Then myofascial
structures were stretched and it was held for 120 seconds to allow the
tissue to soften [14].
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Data and statistical analysis
Mean score, Standard deviation, degree of freedom, confidence
interval, P value and significance were calculated to express the results.
SPSS version 20 (Statistical Package for Social Sciences) for Windows
and Microsoft Office Excel- 2007 was used to statistically analyze
obtained data from the study.

Figure 1: MFR for hamstring.

Unpaired t test was performed to compare pre and post
interventional assessment values in between two groups and paired t
test was used to compare pre and post intervention values within the
groups. Statistical level of significance is set at alpha=0.05.
The obtained data from the patient was organized in a master charts
and various tables along with graphs derived for statistical analysis for
easy interpretation of results.

Results
Flow Chart (Selection criteria)
44 subjects were assessed for eligibility. 6 subjects were excluded
as they were not meeting the inclusion criteria, total 38 subjects were
randomized (19 in MFR group and 19 in conventional Ex) there was
4 drop out form MFR group and 4 from conventional group. This left
30 participants: 15 in MFR Group and 15 in control Group (Chart 1).
Figure 2: MFR for adductors of hip.

MFR for adductors of hip-MFR for adductors was given with patient
in supine position with crossed hands or with thumb. Then myofascial
structures were stretched and then it was held for 120 seconds to allow
the tissue to soften [14] (Figure 2).
MFR for all the muscles were performed in 15 minutes. Following
MFR, conventional PT treatment similar to controlled group was given
to all the subjects, 6 days a week for four weeks.

A total of 19 males (63.3%) and 11 females (36.7%) were participated
in the study. In Group A there were 60% male and 40% female and in
group B there were 66.7% male and 33.3% female. The age of the patient
in this study ranged from 2-8 years (Table 1).
Above table shows gender wise and age wise distribution of the
subjects. No statistically significant difference was found between the
groups showing that subjects are matched for baseline characteristics
(Table 2).
Assessed for eligibility

Group B: (Controlled Group)

(n=44)

Conventional PT Treatment: Passive stretching of calf, hamstring
and hip adductors.

6 Excluded as
not meeting inclusion

Resistive exercises.
Weight bearing exercises
•

Bridging (bilateral & unilateral), kneeling, kneel sit to stand,
single kneeling, sit to stand, single leg standing, mini squats,
stepping(forward, backward & sideways).

•

Reaching exercises in sitting, kneeling and standing.

•

Exercises in different functional position.

•

Gait training.

•

All the exercises were performed in 60 minutes. There was no
subdivision of time for each activity. Patients were performed
exercises on the bases of their motor control for 60 minutes in a
day and 6 days in a week for 4 weeks.

Step 6: At the end of 4th week session effect of intervention was
seen by MAS, MTS and GMFM-88. Data for MAS, MTS and GMFM
was recorded and analyzed using appropriate statistical test.
Ethical approval and informed consent
Before implementing the study, an approval from University ethical
committee was taken. Also the Informed consent was taken from
subjects parents, who were willing to participate in study.
Int J Phys Med Rehabil
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Included (n=38)

Randomized allocation
done

Group-A
(Experimental)
n=19

Group-B
(Control)
n=19
4 Lost to follow
up

4 Lost to follow
up

Analyzed

Analyzed

n=15

n=15

Chart 1: Flow Chart (Selection criteria).
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Gender

Group A (n=15)

Group B (n=15)

Male

09

10

Female

06

05

5.26 ± 1.70

5.3 ± 1.85

Age (Mean ± SD)
Table 1: Demographic Data.
Group A

Group B

Mean ± SD

Mean ± SD

63.38±14.32
2.03 ± 0.54
R1

-1.6 ± 4.89

R2

p - Value

Sign.

62.81 ± 12.60

p=0.909

Not Significant

2.16 ± 0.55

p=0.515

Not significant

-1.4 ± 5.16

p=0.914

Not significant

16.73 ± 1.53

16.4 ± 2.06

p=0.619

Not significant

2.03 ± 0.54

2.03 ± 0.54

p=1.000

Not significant

R1

-1.26 ± 4.71

-1.53 ± 5.19

p=0.884

Not significant

R2

16.93 ± 1.48

16.66 ± 1.98

p=0.681

Not significant

1.86 ± 0.51

2 ± 0.56

p=0.506

Not Significant

R1

85.75 ± 15.25

85.53 ± 13.75

p=0.970

Not Significant

R2

143.4 ± 7.52

143.4 ± 6.76

p=1.000

Not Significant

1.86 ± 0.39

1.93 ± 0.59

p=0.721

Not Significant

R1

86.86 ± 14.00

87.73 ± 12.34

p=0.859

Not Significant

R2

141.73 ± 5.87

143.2 ± 5.72

p=0.494

Not Significant

GMFM
MAS
Calf (Rt)

MTS
MAS

Calf (Lt)

MTS
MAS

Hams (Rt)

MTS
MAS

Hams (Lt)

MTS
MAS

Add (Rt)

MTS

1.93 ± 0.49

1.93 ± 0.59

p=1.000

Not Significant

R1

19.66 ± 4.9

19.06 ± 3.08

p=0.695

Not Significant

R2

37.53 ± 1.99

37.93 ± 2.28

p=0.613

Not Significant

1.86 ± 0.39

1.76 ± 0.41

p=0.508

Not Significant

R1

20.06 ± 5.95

20.33 ± 3.03

p=0.878

Not Significant

R2

37.33 ± 2.28

37.6 ± 2.29

p=0.752

Not Significant

MAS
Add (Lt)

MTS

Table 2: Baseline comparison of GMFM, MAS and MTS of Right calf, left calf, Right Hamstrings, left Hamstrings, Right hip adductors and left hip adductors.
Group A
GMFM
MAS
Calf (Rt)

MTS

MTS

MTS

MTS

MTS

MTS

Significant

P=0.000

Significant

9.46 ± 2.97

P=0.000

Significant

18.13 ± 13.5

P=0.000

Significant

2.03 ± 0.54

1.13 ± 0.35

P=0.000

Significant

R1

-1.26 ± 4.71

9.53 ± 3.60

P=0.000

Significant

R2

16.93 ± 1.48

18.26 ± 1.27

P=0.000

Significant

1.86 ± 0.51

1.13 ± 0.22

P=0.000

Significant

R1

85.75 ± 15.25

111.33 ± 12.19

P=0.000

Significant

R2

143.4 ± 7.52

145.93 ± 7.38

P=0.000

Significant

1.86 ± 0.39

1.06 ± 0.75

P=0.000

Significant

R1

86.86 ± 14.00

108.4 ± 13.08

P=0.000

Significant

R2

141.73 ± 5.87

144.06 ± 6.36

P=0.000

Significant

1.93 ± 0.49

1.1 ± 0.20

P=0.000

Significant

R1

19.66 ± 4.9

27.73 ± 5.18

P=0.000

Significant

R2

37.53 ± 1.99

38.8 ± 1.56

P=0.000

Significant

1.86 ± 0.39

1.06 ± 0.17

P=0.000

Significant

R1

20.06 ± 5.95

27.93 ± 6.28

P=0.000

Significant

R2

37.33 ± 2.28

38.8 ± 1.74

P=0.000

Significant

MAS
Add (Lt)

P=0.000

1.16 ± 0.36

-1.6 ± 4.89

MAS
Add (Rt)

67.24 ± 14.08

2.03 ± 0.54

Sig.

16.73 ± 1.53

MAS
Hams (Lt)

63.38 ± 14.32

p Value

R1

MAS
Hams (Rt)

Post
Mean ± SD

R2
MAS

Calf (Lt)

Pre
Mean ± SD

Table 3: MAS and MTS at Pre and Post Intervention score comparison in Group A. P<0.05* shows a statistically significant result.

Above table shows baseline measurement of GMFM score for
Group A and Group B, MAS and MTS

Above Graph 1 shows pre and post intervention score comparison
in Group A (Table 4).

Score for Right calf, left calf, right hamstrings, left hamstrings, right
hip adductor and left hip Adductor of Group A and Group B. P value
shows no significant difference among Groups (Table 3).

Above Table 4 shows pre and post intervention values of MAS and
MTS score of calf, hamstring and adductors of group B. P value shows
significant difference among them (Graph 2).

Above table shows pre and post intervention values of MAS and
MTS score of calf, hamstring and adductors. P value shows significant
difference among them (Graph 1).

Above Graph 2 shows pre and post intervention score comparison
in Group B (Table 5).
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Above Table 5 shows Post intervention score of GMFM of Group
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Graph 1: MAS and MTS at Pre and Post Intervention score comparison in Group A.

Pre

Post

Mean ± SD

Mean ± SD

62.81 ± 12.6
2.16 ± 0.55
R1
R2

Group B
GMFM
MAS
Calf (Rt)

MTS
MAS

Calf (Lt)

MTS

MTS

MTS

MTS

MTS

Significant

P=0.000

Significant

-1.4 ± 5.16

6.8 ± 2.39

P=0.000

Significant

16.4 ± 2.06

17.6 ± 1.35

P=0.001

Significant

2.03 ± 0.54

1.5 ± 0.53

P=0.000

Significant

-1.53 ± 5.19

6.93 ± 2.52

P=0.000

Significant

17.73 ± 1.66

P=0.000

Significant

2 ± 0.56

1.43 ± 0.41

P=0.000

Significant

R1

85.53 ± 13.75

99.53 ± 11.83

P=0.000

Significant

R2

143.4 ± 6.76

145.53 ± 6.45

p=0.030

Significant

1.93 ± 0.59

1.4 ± 0.43

P=0.000

Significant

R1

87.73 ± 12.34

98.06 ± 13.34

P=0.000

Significant

R2

143.2 ± 5.72

145.46 ± 5.18

P=0.000

Significant

1.93 ± 0.59

1.36 ± 0.44

P=0.000

Significant

R1

19.06 ± 3.08

22.93 ± 3.88

P=0.000

Significant

R2

37.93 ± 2.28

39 ± 2

p=0.001

Significant

1.76 ± 0.41

1.26 ± 0.31

P=0.000

Significant

R1

20.33 ± 3.03

23.53 ± 3.33

P=0.000

Significant

R2

37.6 ± 2.29

38.66 ± 1.87

p=0.001

Significant

MAS
Add (Lt)

P=0.000

1.6 ± 0.43

16.66 ± 1.98

MAS
Add (Rt)

66.64 ± 12.82

R2

MAS
Hams (Lt)

Sign.

R1
MAS

Hams (Rt)

p Value

Table 4: MAS and MTS at Pre and Post Intervention score comparison in Group B. P<0.05* shows a statistically significant result.

A and Group B. P valueis 0.904 which shows no significant difference
among Groups.

Above Graph 3 shows post intervention comparison of MAS and
MTS of Right and Left calf for Group A and Group B (Graph 3).

Post intervention measurement of MAS and MTS score for Right
and Left calf of Group A and Group B. P value shows significant
difference for MAS and R1 whereas no significant difference for R2 of
MTS.

Above Graph 4 shows post intervention comparison of MAS and
MTS of Right and Left Hamstring for Group A and Group B (Graph 4).

Post intervention measurement of MAS and MTS score for Right
& Left hamstring of Group A and Group B. P value shows significant
difference for MAS and R1 whereas no significant difference for R2.
Post intervention measurement of MAS and MTS score for Right
& Left adductors of Group A and Group B. P value shows significant
difference for MAS and R1 whereas no significant difference for R2
(Graph 3).
Int J Phys Med Rehabil
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Above Graph 5 shows post intervention comparison of MAS and
MTS of Right and Left adductors for Group A and Group B.

Discussion
The present study was carried out to find out effectiveness of
myofascial release on spasticity in subjects diagnosed with spastic
diplegia. Calf, hamstring and adductors of hip were considered for the
study, as spastic diplegic subjects usually have spasticity in these muscle
groups.
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Graph 2: MAS and MTS at Pre and Post Intervention score comparison in Group B.

Sr no
GMFM
Post Intervention

1.

MAS
2.

Calf (Rt)

MTS

Calf (Lt)

MTS

Hams (Rt)

MTS

Hams (Lt)

MTS

Add (Rt)

MTS

Add (Lt)

MTS

Not Significant
Significant

p=0.006

6.8 ± 2.39

p=0.011

Significant

R2

18.13 ± 13.5

17.6 ± 1.35

p=0.290

Not Significant
Significant

1.13 ± 0.35

1.5 ± 0.53

p=0.035

R1

9.53 ± 3.60

6.93 ± 2.52

p=0.030

Significant

R2

18.26 ± 1.27

17.73 ± 1.66

p=0.334

Not Significant

1.13 ± 0.22

1.43 ± 0.41

p=0.021

Significant

R1

111.33 ± 12.19

99.53 ± 11.83

p=0.012

Significant

R2

145.93 ± 7.38

145.53 ± 6.45

p=0.876

Not Significant

1.06 ± 0.75

1.4 ± 0.43

p=0.010

Significant

R1

108.4 ± 13.08

98.06 ± 13.34

p=0.041

Significant

R2

144.06 ± 6.36

145.46 ± 5.18

p=0.514

Not Significant

1.1 ± 0.20

1.36 ± 0.44

p=0.043

Significant

R1

27.73 ± 5.18

22.93 ± 3.88

p=0.008

Significant

R2

38.8 ± 1.56

39 ± 2

p=0.763

Not Significant

1.06 ± 0.17

1.26 ± 0.31

p=0.043

Significant

R1

27.93 ± 6.28

23.53 ± 3.33

p=0.024

Significant

R2

38.8 ± 1.74

38.66 ± 1.87

p=0.842

Not Significant

MAS
7.

p=0.904

1.6 ± 0.43

MAS
6.

66.64 ± 12.82

Sign.

9.46 ± 2.97

MAS
5.

67.24 ± 14.08

p - Value

1.16 ± 0.36

MAS
4.

Group B
Mean ± SD

R1
MAS

3.

Group A
Mean ± SD

Table 5: Post intervention level comparison of GMFM score, MAS score and MTS score of Right calf, left calf, Right Hamstrings, left Hamstrings, Right hip adductors and
left hip adductors between Group A and Group B.

When analysis was done for demographic information of
participants, no statistically significant difference was found showing
that subjects are matched for baseline characteristics. There was no
significant difference between pre GMFM, pre MAS and pre MTS score
in two groups for calf, hamstring and adductor muscle, which shows
that two groups are statistically matched at baseline level as shown in
Tables 1 and 2.

and group B it was found that there was significant difference between
post MAS, post R1 value of MTS for calf, hamstring and adductor
muscle; whereas no significant difference was found in post R2 value of
MTS and post GMFM score in between the groups as shown in Table 5.

When comparison was done between pre and post intervention
level for both the groups, the values for MAS, MTS and GMFM score
were statistically significant for all calf, hamstring and adductor muscle
as shown in Tables 3 and 4.

This is in agreement with previous study done by Salvi Shah in
2012 on immediate effect of Myofascial release on spasticity in spastic
cerebral palsy subjects suggesting that the combination of Myofascial
Release with stretching alone on calf muscle has better outcomes in
treatment of spasticity than stretching alone according to R1 value of
MTS, whereas no significant improvement was seen in MAS and R2
value of MTS [25].

When post intervention comparison was done between group A

Though there is significant reduction of spasticity in group A
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Graph 3: Post intervention level comparison of MAS and MTS of Right and Left calf between Group A and Group B.

Graph 4: Post intervention level comparison of MAS and MTS of Right and Left Hamstring between Group A and Group B.

compared with group B, no significant difference was found in GMFM
in between groups; this supposed to be due to equal improvement in
strength, proprioception and balance in both groups.
However it is in contrast with the previous study done by Alexis
B. Hansen et al. on Myofascial Structural Integration concluded that
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myofascial structural integration is a specific, complementary technique
to loosen and realign muscles and could facilitate improved motor
function in young children with spastic cerebral palsy. Improvement
in GMFM score in this study may be due to longer duration of
intervention, comparatively lower sample size and different treatment
protocol used for core and extremity [26].
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Graph 5: Post intervention level comparison of MAS and MTS of Right and Left adductors between Group A and Group B.

Another previous study done by Burris Duncan in 2008 on
“effectiveness of osteopathy in the cranial field and MFR (OMT)
versus acupuncture as complementary treatment for children with CP”
concluded that, a series of treatments using osteopathy in the cranial
field, MFR, or both improved motor function in children with moderate
to severe spastic CP. But they didn’t get improvement in spasticity,
which they themselves have proved subjective to be of value [27].
In MTS two parameters are considered which are quality of muscle
reaction (X) and angle of muscle reaction (Y), both are calculated at
different velocities. In present study only Y parameter is evaluated as it’s
believed that the X parameter in the MTS is not appropriate in assessing
the severity of spasticity because the V1 velocity can only score 0 or 1
not to elicit the stretch reflex. We could score 3 and 4 scores with V2 or
V3 velocities but they were not appropriate for proximal muscle groups.
During testing we observed clonus only in gastrocnemius and soleus
muscles.
Thus finding of this study shows that group A is more effective
than that of group B that is myofascial release in combination with
conventional treatment is more effective in reducing spasticity than that
of the conventional treatment alone.
The probable mechanism for results could deal with neuroreflexive
change that occurs with the application of manual force on the
musculoskeletal system while giving MFR. The hands on approach offer
afferent stimulation through receptors, which gives response by central
processing at the spinal cord and cortical levels. Afferent stimulation
frequently results in efferent inhibition. This principal is used in MFR
technique when the afferent stimulation of a stretch is applied and the
operator waits for efferent inhibition to occur so that relaxation results.
Salvi Shah et al. reviewed some articles on Myofascial release and
Int J Phys Med Rehabil
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concluded that Myofascial Release is a very effective, gentle and safe
hands-on method of soft tissue mobilization, it enhance the body’s
innate restorative powers by improving circulation and nervous system
transmission. This low load sustained stretch gradually, over time, allow
the myofascial tissue to elongate and relax, thus allowing increased
range of motion, flexibility and decreased pain [25].
In present study, after achievement of relaxation of muscle and
increased flexibility of muscle through MFR; stretching, strengthening
and weight bearing activities were given, which helped in reducing
spasticity and in increasing lower extremity function efficiently.
To summarize, the myofascial release technique is effective and
subjects with spastic diplegia would experience greater improvements in
spasticity as compared to conventional treatment alone in management
of adverse effect due to spasticity.

Limitation of Study
The sample size was less and so the result cannot be generalized.
The study analyzed only the short term benefits with respect to
spasticity and functional disability.
X parameter of MTS was not considered for statistical analysis.

Future Scope of Study
Future clinical trial study can be carried out on a larger sample size.
In present study improvement in calf, hamstring and hip adductors
muscle spasticity was seen, so future study can also be done to see the
effect of MFR on all affected muscles of CP subjects.
Further studies are needed to investigate the long-term effects of
Myofascial Release along with conventional treatment on spasticity
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when compared with conventional treatment and also on the functional
activity of spastic subjects

Clinical Implication
The results of this study have important clinical implication for
developing effective intervention along with conventional treatment
for subjects with spastic diplegia when compared with conventional
treatment for reducing spasticity. They can be easily incorporated in
any rehabilitation technique.

Conclusion
The findings of this study suggests that the combination of
myofascial release and conventional treatment was shown to reduce
spasticity in for spastic diplegic subjects but functional changes were
not seen compared to conventional treatments.
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