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Abstract

Introduction: In children with severe spastic cerebral palsy, the presence of primary reflexes prevents normal movement patterns and delayed
treatment. Wrapping technique is one of the methods used to reduce muscle tone. Wrapping technique is one of the methods used to increasing
upper extremity function. The aim of this study was to evaluate the effect of this technique on the reduction of spasticity and increase the range
of upper extremity in children with cerebral palsy. Materials and Methods: In this experimental and pilot study, 20 children {mean (+SD) age
=4.35 (+1.18) year} were randomly assigned to intervention and control groups. In both groups, the passive ranges of motion and muscle tone
(external shoulder rotation, shoulder abduction, shoulder flexion, and wrist extension) were measured by goniometer and modified Ashworth
scale before and after the intervention. Both groups received regular rehabilitation services, and the intervention group took wrapping along
with those services. Independent t-test was used to examine the pretest and posttest to differentiate between the two groups. Results: The results
of this test showed an increase in the passive range of motion in the intervention group compared with the control group. Our study also
suggested tone reduction in all intended muscles, except in wrist extensor, during 12 treatment sessions in the intervention group. Discussion:
In summary, the use of the wrapping technique is an effective method for reducing muscle tone and increasing the passive range of motion.

Key words: Muscle Tone, Range of Motion, Spastic Cerebral Palsy, Upper Extremity, Wrapping Technique

Please cite this paper as: Bigham Sarvestani M, Mehdizadeh M, Mehdizadeh F, Shabdini SH. Effect of Wrapping Technique on Range of Motion

and Muscle Tone of Upper Extremity in Children with Spastic Cerebral Palsy: A Pilot Study. J Clin Physio Res. 2018; 3(1): 9-12.

Introduction

Cerebral palsy is a brain disorder that affects the movement
and posture long life. Lesions can occur before birth and cause
various complications. Cerebral palsy can affect several organs
and is characterized by impaired motor function (1-3). Clinical
manifestations of the disease are classified into four types:
spastic, dyskinesia, ataxia, and hypotonic (4). Spasticity may be
defined as an increase in tone during passive movement that
exacerbates muscle tension reflexes. In the spastic type, the
involvement of the motor cortex and the peripheral
descending paths are discussed (5, 6).

Different approaches have been proposed for addressing
motor impairments caused by spasticity in the affected
children, which include sensory integration, rood, and
therapy (7-10). taking

neurodevelopmental Moreover,

medications such as diazepam and baclofen as well as Botox
injections can be useful in reducing the tone in these children
(11, 12).

Among other procedures, wrapping technique is used to
reduce muscle tone. In this technique, the upper limb is
bandaged for one to four days for 2-4 weeks. Various studies
demonstrated that this method can increase the passive range
of motion in the upper limb in patients with stroke (13, 14).

Children with cerebral palsy include a large portion of
people referring to the Rehabilitation Centers. In children with
spastic cerebral palsy, high muscle tone and primary reflexes
prevent normal movement patterns and postpone the
intervention process. The aim of this study was to investigate
the effect of wrapping technique on increasing the passive
range of motion and decreasing muscle tone of the upper
extremity in children with spastic cerebral palsy.
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Tablel. Distribution of age range in both groups (n=20)
Age Treatment Group Control Group
Number Percent Number Percent
2.5 1 10 1 10
3 2 20 1 10
3.5 2 20 2 20
4 3 30 1 10
4.5 0 0 1 10
5 1 10 1 10
5.5 0 0 1 10
6 1 10 2 20
10 100 10 100
Mean (SD)=3.85 (1.02) Mean (SD)=4.35 (1.24)
Table2. The results of outcome measures pre and post-treatment in both groups (n=20)
Muscle Test Group Mean (SD)  t/z Significance
. Treatment 2.00 (0.47)
houlder. Int. t -
Shoulder. Int. Rot Spasticity Control 1.00 (0.00)
. Treatment  25.40 (7.02)
houlder. Ext. p .ROM 4. .001
Shoulder. Ext. Rot assive. RO Control 14.80 (4.29) 07 0.00
. Treatment 1.40 (0.51)
Shoulder. Flex Spasticity Control 0.60 (0.53) 3.64 0.003
. Treatment  20.10 (5.21)
Shoulder. Flex Passive. ROM Control 10.40 (1.64) 5.61 0.000
. Treatment 1.30 (0.48)
houlder. A 2. .012
Shoulder. Add Spasticity Control 0.70 (0.49) 78 0.0
. Treatment  19.20 (3.73)
Shoulder. Add Passive. ROM Control 9.10 (2.13) 7.43 0.000
. . Treatment 1.10 (0.31)
. Fl 1.4 .1
Wrist. Flex Spasticity Control 0.80 (0.63) 3 0.196
. . Treatment  17.10 (4.22)
.E P .ROM 4 .
Wrist. Ext assive. RO Control 8.80 (2.34) 5.43 0.000
Materials and Methods Procedure

In this study, 20 children with spastic cerebral palsy were
randomly assigned to intervention and control groups. Inclusion
criteria were the following: upper limb spasticity, age range of 2.5-
5 years, ability to control upper limb movements voluntarily, and
ability to understand commands during intervention process.

Information was obtained through observation by evaluating
muscle tone based on criteria of modified Ashworth scale and
assessing the passive range of motion by goniometer in the first
and last sessions (15-17).

The child's primary caregiver signed a consent form before
participating in the study. Ethical approval was obtained from
the Occupational Therapy Research committee Iran University
of Medical Sciences (IUMS).

The child was placed on a mattress in a comfortable position.
Flexor, adductor, shoulder internal rotator, and wrist flexor
tone were assessed during the passive movement according to
the modified Ashworth method. The manual goniometer was
used to obtain the child's range of motion, passive range of
motion of shoulder flexion-abduction-external rotation, and
extension of the wrist. Then the affected upper limb was
wrapped with a 4-inch elastic bandage from the wrist to the
axilla for 3 hours every day. Intervention was applied for 12
sessions. All the participants received 3 days a week regular
rehabilitation services during this period.

Statistical analysis
The Shapiro-Wilk test was used to examine the normal
distribution of data (18). All results were normally distributed.
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Demographic data were analyzed using descriptive statistics. To
investigate the effect of treatment, mean, independent t-test
(passive range of motion) and Mann-Whitney U test (Spasticity)
were used. The significance level was less than 0.05 (19).

Results

Table 1 shows the percentage of participants’ age in both
intervention and control groups. The mean ages of the
intervention and control groups were found to be 4.35 and 3.85
years, respectively. The results of the comparison of spasticity and
passive range of motion between the treatment and control
groups showed that there was no significant difference between
the two groups (P>0.05).

Table 2
intervention in both and control groups. The results demonstrate
that the amount of spasticity in the upper limb decreased in both
groups; while the decrease is more in the intervention group
(pretest and posttest differentiate). The upper limb passive
movement also increased in both groups; while the increase is
higher in the intervention one. Independent t-test results show
that there is a significant difference between the intervention and

shows the mean difference before and after

control groups for the passive range of motion and the amount of
spasticity in the upper limb muscle group, except spasticity in
Wrist extensors.

Discussion

The purpose of this study was to investigate the effect of wrapping
technique on increasing the passive range of motion and reducing
the amount of spasticity in the upper limb muscle groups in
children with spastic cerebral palsy. Our results suggest that use
of wrapping technique could be effective in reducing muscle
tone and increasing the passive range of motion. The usefulness
of the technique may be due to the following factors:

First, the heat generated by the bandage. Wrapping the part
of body with bandage increases the local temperature. Increasing
the temperature of the tissue can cause physiological changes.
One of the changes is the improvement in blood circulation,
which can increase the speed of muscle activity leading to better
movement of the muscles. As a result, wrapping technique helps
increase blood circulation and limb position that eventually can
be useful for improving passive range of motion (20-22).

Secondly, the way the bandage applied. Because the upper
extremity is placed in anti-spasticity position for a considerable
time, it can reduce spasticity and increase the passive range of
movement (23-25).

Shoulder internal rotator and abductor, arm and wrist flexor
displayed the highest reduction in spasticity. Shoulder external
rotator and abductor, arm flexor, and wrist extensor showed
the highest improvement in passive range of motion. As results
suggested, it is likely that the bandage direction helped hand to
be rotated out during the intervention sessions. This may cause
shoulder internal rotator muscles to show higher tone
reduction. Since, a large part of the brain controls the
movement of the wrist, more intervention sessions should be
considered for them (26-28).

We found that there was no significant relationship among
age and the increase in passive movement or reduction of
muscle tone. According to the general theory, the younger the
age, the more is the chance of neuroplasticity and motor
improvement. The small sample size may be due to this result.
(29, 30).

The limitations of this study included limited intervention
sessions and limited accession of a wide range of precise
assessment tools and therefore, must be addressed in future
studies. Furthermore, increasing sample size can consolidate
the generalization of results.

Conclusion

The results of this study show that use of wrapping method
would be helpful for reducing the muscle tone and improving
passive range of motion in the upper limb for children with
spastic cerebral palsy. More capability in motor skills results in
improvement in the quality of life and community

participation in this population.
Acknowledgment

The authors would like to thank the patients and their families
for making this study possible through their participation.

Conflict of interest:
None

Funding support:

This project had supported financially by Sina trauma and
surgery research center, Tehran University of Medical
Sciences.

Authors’ contributions:
All authors made substantial contributions to conception,
design, acquisition, analysis and interpretation of data.

Journal of Clinical Physiotherapy Research. 2018;3(1): 9-12

Copyright © 2016 Shahid Beheshti University of Medical Sciences. All rights reserved. Downloaded from: http://journals.sbmu.ac.ir/physiotherapy/



12

Bigham Sarvestani et al.

References

10.

11.

12.

13.

14

15.

16.

Linsell, L., et al., Prognostic factors for cerebral palsy and motor
impairment in children born very preterm or very low
birthweight: a systematic review. Developmental Medicine &
Child Neurology, 2016. 58(6): p. 554-569.

Oskoui, M., et al., An update on the prevalence of cerebral palsy:
a systematic review and meta-analysis. Developmental Medicine
& Child Neurology, 2013. 55(6): p. 509-519.

Trennes, H., et al., Risk of cerebral palsy in relation to pregnancy
disorders and preterm birth: a national cohort study.
Developmental Medicine & Child Neurology, 2014. 56(8): p. 779-
785.

Rosenbaum, P, et al., A report: the definition and classification of
cerebral palsy April 2006. Dev Med Child Neurol Suppl, 2007.
109(suppl 109): p. 8-14.

Albright, A.L., Spastic cerebral palsy. CNS drugs, 1995. 4(1): p.
17-27.

Condliffe, E., et al., Spinal inhibition and motor function in adults
with spastic cerebral palsy. The Journal of physiology, 2016.
594(10): p. 2691-2705.

Coker-Bolt, P., et al., Quantifying Real-World Activity and
Upper-Limb Use in Children with Cerebral Palsy Using
Accelerometers. American Journal of Occupational Therapy,
2016. 70(4_Supplement_1): p. 7011500060p1-7011500060p1.

Yu, L-W., et al,, Effects of Therapeutic Massage Program on
Range of Motion, Activities of Daily Living, Strength in Children
with Spastic Cerebral Palsy. Journal of Korean Clinical Health
Science, 2016. 4(1): p. 542-549.

Law, M., et al., Neurodevelopmental therapy and upper-extremity
inhibitive casting for children with cerebral palsy. Developmental
Medicine & Child Neurology, 1991. 33(5): p. 379-387.

Levitt, S., Treatment of cerebral palsy and motor delay. 2013: John
Wiley & Sons.

Brin, M.F., Botulinum toxin: chemistry, pharmacology, toxicity,
and immunology. Muscle & nerve, 1997. 20(S6): p. 146-168.
Albright, A.L., Topical review: Baclofen in the treatment of
cerebral palsy. Journal of Child Neurology, 1996. 11(2): p. 77-83.
Jackson, J., Specific treatment techniques. Physical management
in neurological rehabilitation. Elsevier Mosby, 2004: p. 393-413.
Twist, D.J., Effects of a wrapping technique on passive range of
motion in a spastic upper extremity. Physical therapy, 1985. 65(3):
p. 299-304.

Mutlu, A., A. Livanelioglu, and M.K. Gunel, Reliability of
goniometric measurements in children with spastic cerebral
palsy. Medical science monitor, 2007. 13(7): p. CR323-CR329.
Mutlu, A., A. Livanelioglu, and M.K. Gunel, Reliability of
Ashworth and Modified Ashworth scales in children with spastic
cerebral palsy. BMC Musculoskeletal Disorders, 2008. 9(1): p. 44.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Charalambous, C.P., Interrater reliability of a modified Ashworth
scale of muscle spasticity, in Classic Papers in Orthopaedics. 2014,
Springer. p. 415-417.

Mehdizadeh, M., et al., The association between fear of falling and
quality of life for balance impairments based on hip and ankle
strategies in the drug On-and Off-phase of patients with
idiopathic Parkinson'disease. Medical journal of the Islamic
Republic of Iran, 2016. 30: p. 453.

Mehdizadeh, M., A.H. Mehraban, and R. Zahediyannasab, The
Effect of Group-Based Occupational Therapy on Performance
and Satisfaction of Stroke Survivors: Pilot Trail, Neuro-
Occupational View. Basic and clinical neuroscience, 2017. 8(1):
p. 69.

Afshar-Safavi, M., M. Dadgoo, and J. Sarrafzadeh, Immediate
effect of sensory level stimulation on spasticity in patients with
post-stroke hemiplegia. Journal of Isfahan Medical School, 2017.
35(419): p. 124-127.

Kesiktas, N., et al., The use of hydrotherapy for the management
of spasticity. Neurorehabilitation and neural repair, 2004. 18(4):
p. 268-273.

Rutkove, S.B., Effects of temperature on neuromuscular
electrophysiology. Muscle & nerve, 2001. 24(7): p. 867-882.
Brogren, E., H. Forssberg, and M. Hadders-Algra, Influence of
two different sitting positions on postural adjustments in children
with spastic diplegia. Developmental medicine and child
neurology, 2001. 43(8): p. 534-546.

Di Santo, M., et al., Evaluation of a clip-reinforced wrapping
technique with collagen-impregnated Dacron for intracranial
aneurysms inaccessible to other treatment. Clinical neurology
and neurosurgery, 2015. 138: p. 151-156.

Moura, R.C.F,, et al., Transcranial direct current stimulation
combined with upper limb functional training in children with
spastic, hemiparetic cerebral palsy: study protocol for a
randomized controlled trial. Trials, 2016. 17(1): p. 405.

Picelli, A., et al., Association between severe upper limb spasticity
and brain lesion location in stroke patients. BioMed research
international, 2014. 2014.

Cheung, D.K,, et al., Lesion characteristics of individuals with
upper limb spasticity after stroke. Neurorehabilitation and neural
repair, 2016. 30(1): p. 63-70.

Chen, C.-L,, et al., Brain lesion size and location: effects on motor
recovery and functional outcome in stroke patients. Archives of
physical medicine and rehabilitation, 2000. 81(4): p. 447-452.
Maffei, A. and G. Turrigiano, The age of plasticity: developmental
regulation of synaptic plasticity in neocortical microcircuits.
Progress in brain research, 2008. 169: p. 211-223.

Fischer, B., et al., The evolution of age-dependent plasticity. The
American Naturalist, 2013. 183(1): p. 108-125.

Journal of Clinical Physiotherapy Research. 2018;3(1): 9-12

Copyright © 2016 Shahid Beheshti University of Medical Sciences. All rights reserved. Downloaded from: http://journals.sbmu.ac.ir/physiotherapy/



