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Abstract  

Background:  Knee contracture is a frequent problem in  
cerebral palsy (CP) child due to spasticity.  

Aim of Study:  To determine the effect of therapeutic  
ultrasound in addition to passive stretching on knee joint  

range of motion (ROM) in children with HCP (hemiplegic  
CP).  

Material and Methods:  Sixty HCP children, were suffering  
from knee joint flexion deformity due to hamstrings muscle  

tightness and their ages ranged from 4 and 6 years old. They  

were divided into two equal groups.Control group received  
traditional treatment in addition to stretching while study  

group received the same program in addition to therapeutic  

ultrasound 3 times per week for 3 months. Patients in both  

groups were assessed by Absolute + AxisTM Digital Goniometer  

and Growth Motor Function Measure (GMFM-88&66) before  

treatment and after 12 weeks.  

Results: There is a strong positive significant correlation  
between ROM and GMFM post treatment in study group  
(r=0.95, p=0.0001) when compared with the control group  

(r=0.85, p=0.0001).  

Conclusion:  There was a signficant improvement in knee  
ROM and gross motor functions infavour the study group.  

Key Words:  Stretching – Ultrasound – Contracture – Cerebral  

palsy.  

Introduction  

CEREBRAL  palsy is a disorder that has an effect  
on thousands of children born yearly. It is a neu-
rologic disease caused by a malformation of the  
brain or a lesion in the developing brain [1] .  

It is a static disease of the central nervous  
system (CNS), presents since birth that includes  

motor function impairment [2] . A HCP is charac-
terized by unilateral neurological manifestations,  
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due to congenital or soon acquired damage to the  
immature CNS [3] . Hemiplegia (affecting one side  
of the body) represents 22.6-40% of all CP cases  

[4] .  

In stroke-induced hemiplegia, physical changes  
in muscles occur, these alterations have a direct  

impact on visco-elastic properties and tissue ex-
tensibility. Children with CP show impaired muscle  
tone and alterations in muscle flexibility, which  

may lead to poor function [5] .  

Stretching is a traditional maneuver used for  
management of spastic CP children and is consid-
ered to be an important technique used to control  

and manage the associated contractures [6] . Stretch-
ing is helpful in restoring the affected range of  

motion, especially when the contracture is the  

limiting cause. The duration and the intensity seem  

to be the main factors when performing stretching.  

[7] . Therapeutic ultrasound (US) is a wide spread  

and a commonly used physical modality in clinical  
rehabilitation. It has a different number of clinical  

uses, including the management of musculoskeletal  

impairments such as muscle injury, tightness, pain,  

and, contractures [8] .  

The aim of this study was to determine the  
effect of therapeutic ultrasound in addition to  

passive stretching on knee joint ROM in children  
with HCP and to detect the relationship between  

knee joint ROM and gross motor function in these  
children.  

Material and Methods  

Subjects:  

Sixty HCP children of both sexes participated  
in the study. According to the following criteria:  
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Inclusive criteria:  

1- Sixty HCP children, were suffering from knee  

joint flexion deformity due to hamstring muscles  

tightness.  
2- Ages ranged between 4 and 6 years.  
3- Level I and II motor function, Growth Motor  

Function Classification System (GMFC) ex-
panded and revised [9] .  

4- Grade (1-2) of spasticity (modified Ashworth  
scale) [10] .  

Exclusive criteria:  

1- Other causes of knee flexion deformities.  

2- Previous history of orthopedic surgery in knee  
joint.  

3- Visual or auditory problems.  
4- Seizures.  

5- Sensory or perceptual deficits.  

The participants were assigned into two equal  
groups (30 children in each group).  

Approvals from Ethical Committee of Faculty  

of Physical Therapy, Cairo University and consent  
forms were obtained from children’s parents before  

the study. All parents informed about the nature  

and the effect of the measurement and treatment  

devices. They instructed to report any side effects  

during the management.  

For subject selection:  
-  GMFCS expanded and revised version.  

-  Modified Ashworth scale.  

For evaluation:  

-  Growth Motor Function Measure (GMFM88&66).  
-  Absolute + AxisTM Digital Goniometer:  

Fabrication Enterprises, Inc. White Plains,  
New York 10602 USA.  

For treatment:  

-  Therapeutic ultrasound unit: (Gymna Uniphy  
N.V, PULSON 200). Pasweg 6A, 3740 Bilzen,  
Belgium.  

Measuring procedures:  

1- Knee range of motion:  

Measurements of the extension angle of the  
knee joint were done before and after 12 successive  
weeks from starting treatment program for each  
child in both groups. Each trial was repeated three  

times, after which the mean was recorded.  

The digital goniometer axis was placed on the  

knee axis and its base arm was placed along the  

line drawn on the thigh and scale arm was placed  
along the line drawn on the leg (angle measured  

was scale arm relative to base arm).  

2- Gross motor function:  
The GMFM is a standardized and validated  

tool used to measure gross motor function changes  

over time in CP children.  

Scoring system:  
0 = Can not initiate.  
1 = Initiates.  
2 = Partially completes.  
3 = Completes.  
9 (or leave blank) = Not tested (NT).  

The score that given was based on the best  

performance out of the 3 trials. Any item that was  

omitted or that the child was unable or unwilling  
to attempt was indicated as NT. If a child refused  
to attempt an item that I think they can do, I returned  

to the item at the end of the test. Verbal encourage-
ment or demonstration was permitted. Spontaneous  

performance of any item was acceptable. Toys and  
incentives were used as motivators.  

Treatment procedures:  
All patients received passive stretching and  

neuro-developmental technique for a period of 12  

successive weeks. The sessions were conducted at  

3 times per week for all patients.  

Stretching of the hamstrings was performed in  

3 sets. Each stretch was held for 30 seconds at the  

end of the range; and then the leg was slowly  
lowered).  

The study group received therapeutic ultrasound  

and the previously described program for the same  

period of treatment, according to the following  

procedures:  
Target tissues: Hamstring muscle.  
Frequency: (3 MHz).  
Pulse ratio: Pulsed mode (1:1).  

Intensity: (1 watt/cm 2).  
Duration: (10-15 minutes).  

Results  

Statistical analysis:  
(SPSS version 26) was used to analyse results.  

Kolmogorov-Smirnov single-sample test used to  

test the normality of the data. Numerical data were  

summarized as means and standard deviations (SD)  
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or medians and ranges as appropriate. Medians  

were used mainly for skewness and not normally  

distributed data. Comparison between two groups  
for numerical variables was done using student t-
test, while comparison between pre and after treat-
ment was done using paired t-test. p-value was  
adjusted due to multiple comparisons. Percentage  
change was compared using the Mann-Whitney  

test as it was not normally distributed. Pearson  

Correlation was used to correlate continuous data  

A (p≤0.05) was considered significant.  

Relationship between ROM and GMFM:  
The correlations between ROM and GMFM  

post treatment was strong positive significant  
correlation in control group ( r=0.85, p<0.001) and  
study group (r=0.95, p<0.001).  

Correlations.  

Post ROM 
 

Post GMFM  

Post ROM Pearson Correlation .951**  
Sig. (2-tailed) <0.001  
N 60  

Highly significant positive correlation between  

post ROM and post GMFM (r=0.951, p-value  
<0.001).  

For study group:  
Correlations.  

Post ROM 
 

Post GMFM  

Post ROM Pearson Correlation .951**  
Sig. (2-tailed) 0.000  
N 30 30  

**. Correlation is significant at the 0.01 level (2-tailed).  

For control group:  

Correlations.  

Post ROM 
 

Post GMFM  

Post ROM Pearson Correlation .851**  
Sig. (2-tailed) 0.000  
N 30 30  

**. Correlation is significant at the 0.01 level (2-tailed).  

Discussion  

Contracture is defined as lack of passive ROM  
assessed by measuring maximum passive joint  
excursion [11-14] . Spasticity can lead to contracture  
Farmer and James, [15]  and both spasticity and  
contracture can limit activity [16] .  

The purpose of this study was to investigate  

the effect of therapeutic ultrasound in addition to  

passive stretching on knee joint ROM in HCP.  

Sixty children with HCP participated in our  
study. Subjects were subdivided into two groups,  
thirty in each group. The first group was the control  
group who received passive stretching and neuro-
developmental technique; and the second group  
was the study group who received therapeutic  

ultrasound, passive stretching and neuro-
developmental technique.  

Data obtained from both groups pre and post  

treatment regarding Knee ROM and (GMFM) were  

statistically analyzed and compared. The mean ±  
SD knee ROM pre treatment of the control group  

was 108.26±4.57 degrees and that of the study  

group was 109.63 ±4.71 degrees. There was no  
significant difference in knee ROM between the  
control and study groups pre treatment (p=0.25).  

While The mean ±  SD GMFM pre treatment  
of the control group was 49.4 ±3.33% and that of  
the study group was 50.93 ±4.21%. There was no  
significant difference in GMFM between the control  

and study groups pre treatment (p=0.12). The mean  
±  SD knee ROM post treatment of the control  

group was 116.6±4.07 degrees and that of the study  
group was 124.5 ±3.92 degrees. There was a signif-
icant increase in knee ROM of the study group  
compared with that of control group post treatment  

(p=0.0001). While The mean ±  SD GMFM post  
treatment of the control group was 55.63 ±3% and  
that of the study group was 62.13 ±3.26%. There  
was a significant increase in GMFM of the study  
group compared with that of control group post  
treatment (p=0.0001).  

The correlation between ROM and GMFM post  
treatment in both study and control groups was  

strong positive significant correlation ( r=0.95,  
p=0.0001) and (r=0.85, p=0.0001) respectively.  

The improvement in the study group may be  
attributed to the therapeutic effect of ultrasound.  

Frequncy of Therapeutic ultrasound ranged from  
0.75 to 3MHz, most of US units set at a frequency  
of 1 or 3MHz. A frequency of 3MHz is may pene-
trate up to l-2cm depth [7] . Pulsed ultrasound  
showed a great significance effect in treatment of  
joint contracture especially after a prolonged period  

of immobilization as it can expand the space be-
tween the bundles of collagen fiber and so enhance  

muscle fibers extensibility and thereby enhance  

the limitation of ROM [18] .  
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US may inhibit the spasticity by making mod-
ifications of viscoelasticity in the muscle. US also  
decreases the resistance against the passive elon-
gation by stretching reflex inhibition [19] .  

Conclusion:  
The results of our present study demonstrated  

that a 12 week of hamstring stretching and ultra-
sound treatment has a significant improvement in  

knee ROM and gross motor functions when com-
pared with passive stretching alone in HCP.  

There is a strong positive significant correlation  

between ROM and GMFM post treatment in study  
group (r=0.95, p=0.0001) when compared with the  
control group (r=0.85, p=0.0001).  
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