A SYSTEMATIC REVIEW OF ELECTRICAL
STIMULATION IN CEREBRAL
PALSY

Thesis

Submitted in partial fulfillment of the requirements for the master degree
in physical therapy

By
MANAL MOHAMMED ABD EL-MAGEED
B.Sc. in Physical Therapy, Cairo University, (2001)
Department of Physical Therapy for Growth and Development Disorder
in Children and its Surgery

SUPERVISORS

Prof. Dr. Faten Hassan Abd E[Azim  Prof. Dr. Eman Abd El-Raouf Mohamed
Chairman and Professor in Department Professor in Department of Pediatrics
of Growth and Development Disorders Faculty of medicine
in Children and its Surgery Cairo University
Faculty of Physical Therapy
Cairo University

Faculty of Physical Therapy
Cairo University
2009



4

(ARS)) Apdill agia ans

(nhll ZOal)

ash) ) Laal) A daaa JUa
Sﬁm‘r\u\é-suaﬂ\cw\wy‘)ﬁ&
[PREN TN }Lﬂ\j)d\d;\fﬁb\)j:mysa_uﬂ\cmﬂ\auﬁ

s g3l 2 eyl /| palinl) 8o Gua (B

skl 3l and i ) 5 A

kal) 408
aenalall = Dlall A
5 yalall dxala

PR PR PR
a‘)&)m‘ daala



¢l die dane Jlie/ e leadl JLEN eVla 8 AleSl) aiill agie (asd gyl
- EPONPNPRUIPIN, I PN S P 208 VPSSV B O | QP SO N
Zoall 8 i ealasyalall el ccatall A Cagy )l ae lad Sl LY s a LAl
ale Lgahas JublYl die jedall 5 salll Jalpe cilhlaiaY apdall =3all aud, _aglal)

faldlia ja-banie GlLif A dada (Y)A) Yo

o=laguall

JLaL Galadll JliY) 8 Al eS)) 4l dlled s A 4hyall 038 Caags s aagl)
s Ovidy Medline 8 &adll ot cagie aad tduadd) Gy 2l
bl lasd iyl Y44V ale 8 cuilSsaaly s lul Yoo ale aay culS clual
JLal G silay Gl QLYY 8 3l eSH 4l e dima g 15l e G sSaall 4] il
P owlal @il Lo e Apldy el Al o atlee] #slym calSy L e laal)
et Ao Llee Ay e Capaill s il andall LAl 28 al gl
Creadid, Jul&l il e Jooanll ey axind ATy cleadally o) sialls Chnmiiad jlas
2l il (e e gena Lealgdy carinll JLaAl e AloeSl il 536 e el
Al b Ll Gulad sl i s bl slal) Jaais (ELaSOY) ¢ A ¢ Al
pans 8 Jud Sl phyie 4 all Gleally aafall JLAY L malially colaally

N Learad) 4ilsdal) aglendl laill dala lag . gpal cVla 8 Jled ey <)

JLally Sl el ¢ lpeSl agaille e Lol QLAY ¢ oagia and : A1 cilaldl)
: ~E.. M A \



ACKNOWLEDGEMENT

-First of all, I would like to Rneel thanking ALLAH, the most merciful who
provided me with patience to accomplish this work and graces that I could never be
able to count.

-I would [ike to express my deep gratitude and sincere thanks to Prof. Dr. Faten H.
Abd ElAzim, Chairman and ®Professor in Department of Growth and
Developmental Disorders in Children and its Surgery, Faculty of Physical Therapy,
Cairo University for her continuous supervision, endless patience, motherly support
and encouragement throughout the whole work,

-No words could ever express my sincere gratitude and deep appreciation to Prof.
Dr. Eman Abd El Raouf Mohammed, Professor of Pediatrics, Cairo University and
the higher committee of medical specialties, Egyptian fellowship Boards, Ministry of
health and population for experience, useful advices and guidance throughout this
work,

- I am deeply grateful to Prof. Dr. Huda A6d Al-Azzim Al-Talawy, Professor in the
Department of Physical Therapy for Growth and Development Disorders in
Children and its Surgery, Faculty of Physical Therapy, Cairo University for whom I
owe the great pleasure I had doing this study, of which the design was her bright
suggestion, giving me the opportunity of exploring a brand new enriching era.
-Special thanks to the instructors of the Evidence Based Medicine (EBM)
workshops, held at Medical Education and Development Centre (MEDC), Faculty
of Medicine; Cairo University for their devoted and explicit teaching.

-Finally my deepest gratitude goes to my family. Their constant love and support

made this possible.



A systematic review of electrical stimulation in cerebral palsy/
Supervisors: Prof. Dr. Faten Hassan Abd EI-Azim Chairman and
Professor in Department of Growth and Development Disorders in
Children and its Surgery, Faculty of Physical Therapy, Cairo University
Prof. Dr.Eman Abd El Raouf Professor in Department of Pediatrics,
Faculty of medicine, Cairo University. Manal Mohammed Abd El-
Mageed. Physical Therapy Department for Growth and Developmental
Disorders in Children and its Surgery, Faculty of physical therapy, Cairo
University. Thesis 2009

Abstract

Objective: The aim of this review was to assess the effectiveness of
electrical stimulation (ES) in children with cerebral palsy (CP).Methods:
Design: Systematic review. A search was made in Medline and Ovid; all
studies were after 2000 except one was in 1997. Only randomized
controlled trials (RCTs) on certain types of electrical stimulation
(Neuromuscular electrical stimulation, functional electrical stimulation
and threshold or therapeutic electrical stimulation) in children with
diagnosed CP were included. Ages were between eight months and
eighteen years, Outcome measures were: Spasticity and motor skills.
Results: 16 trials were identified, five trials were excluded by title and
abstracts and another one was excluded after obtaining the full text. We
used studies on the effect of ES on spasticity, strength, range of motion,
functional abilities, gait, contracture and life style. Conclusions: Due to
the heterogeneity of the studies in population, interventions and
outcomes; Spasticity and motor skills were found effective in some
studies and ineffective in others. Well-designed trials are needed

especially for different electrical stimulation interventions.

Key words: Systematic review, Cerebral palsy, electrical stimulation,

spasticity and motor skills.
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CHAPTERI
INTRODUCTION

Cerebral palsy (CP) is an umbrella term covering a group of non
progressive lesions or anomalies of the brain arising in the early stage of
its development but often changing, secondary to motor impairment
syndrome (Toso et al., 2005).

Cerebral palsy is considered as a chronic disorder of movement
and posture caused by non progressive damage to the developing brain,
which occurs prenatally, perinatally or postnatally (kulak et al., 2006).

Andrew et al., (2004) add that it is a common case of disability
insults to different areas within the developing nervous system which
partly explain the variability of clinical findings.

One of the methods used in the treatment of CP is neuromuscular
electrical stimulation or functional stimulation which is used for muscle
re-education, strengthening, decreasing spasticity or as a biofeedback for
training function such as gait pattern or rest with hand function. The
desirable action of a muscle within function is used to provide feedback
(Carmick, 1993; Hazlewood et al., 1994).

Neuromuscular electrical stimulation (NMES) involves application
of transcutaneous electrical current that results in muscle contraction
(Kerr, 2004). NMES has been postulated to increase muscle strength by
increasing the cross-sectional area of the muscle and by increased
recruitment of type 2 muscle fibers.

Functional electrical stimulation (FES) refers to the application of
electrical stimulation during a given task or activity when a specific
muscle is expected to be contracting (Kerr et al., 2004; Johnston et al.,
2004).



Threshold electrical stimulation (TES) is also applied
transcutaneously, it is of low intensity, and does not elicit actual muscle
contraction. TES is supposed to act by increasing the muscle blood flow
and bulk (Dali et al., 2002; Kerr et al., 2004).

Shumway-Cook and Woolacott, (2001) have used electrical
stimulation with biofeedback in adults and its use with children is
relatively new. The evidence in children is steel controversial and poor,
especially for Carmick's studies (Siebes et al., 2002) but there is
increasing interest in this therapy option.

Statement of the problem:

- Does electrical stimulation reduce spasticity in children with CP in
available systematic review?

- Does electrical stimulation affect motor skills in children with CP in

available systematic review?

Purpose of the systematic review:
The purpose of this systematic review is to assess the current
evidence supporting the use of electrical stimulation on cerebral palsied

children.

Significance of the study:

Traditionally, physical therapists have assumed that it is the
responsibility of the researchers in our profession to determine the
effectiveness of interventions. In contradictory to this perspective the
viewpoint of Harris, (1996) that "the responsibility to deliver evidence-
based treatment rests with all members of a profession. Physical
therapists are strongly encouraged to consider the levels of evidence that

form the basis for their clinical decisions.



There is a need for systematic review, as clinicians cannot cope
with the rapid increase in the amount of medical knowledge. In 1987, it
has been estimated that there are more than 20000 biomedical journals in
press and more than two million articles are published every year. Such a
huge volume is an obvious limitation to be followed-up and represents an
obstacle for any one who would like to keep up to date in his practice. In
the same time looking for information about a specific topic, concerning
for example effectiveness of a therapeutic intervention or harms from
certain exposure, is limited once again by the presence of tens and
perhaps hundreds of primary research articles on the same topic that
usually show confusing and sometimes contradictory results, Another
important limitation of primary research is the flaws in its methodology
and its relevance to clinical practice. An evaluation of 60352 articles from
170 journal titles published in 2000 revealed that only 4132 (6.8%) of the
articles were of high quality and clinically relevant (Mckibbon et al.,
2004).

Thus there is a general agreement that research needs to be
critically appraised for its quality (validity), filtered to exclude poor
research, studies of high quality needs to be summarized, their results are
analyzed and, if the results of similar studies are combinable, they should
be combined to give a combined single estimate (Attia and Abdel-
Raouf., 2007).

Systematic reviews help overcoming limitations of primary
research by testing its findings for consistency and whether they can be
generalized across populations or not. Meta-analysis in particular increase
power and precision of estimates of treatment effects and exposure risks.

Besides, the explicit methods used in systematic reviews limit bias and



improve reliability and accuracy of conclusions (Mulrow, 1994). In this
way systematic reviews and meta-analysis can help physicians, health
care providers and policy makers to take informed decisions in health

care.

Delimitations:

The study will be delimited to:
- Researches of randomized controlled trials on children who have CP.
- Researches of cerebral palsied children from (0-18) years old.

- Published manuscripts in English language.

Limitations:

The heterogeneity of researches that follow the criteria of the
study.

Certain types of electrical stimulations such as neuromuscular
electrical stimulation, functional electrical stimulation, therapeutic

electrical stimulation and threshold electrical stimulation.



CHAPTER Il
REVIEW OF LITERATURE

The review of the literature of the present study which was
conducted to systematically review the effect of different types of
electrical stimulation in cerebral palsy was presented as follow:-

- Cerebral palsy

Electrical stimulation

- Evidence based practice and systematic review

Cerebral Palsy
Definition

Cerebral palsy (CP) is defined as “an umbrella term covering a
group of non progressive, but often changing, motor impairment
syndromes secondary to lesions or anomalies of the brain arising in the
early stages of the development” (Maenpa, 2005).

Motor impairment refers to the objective evidence of abnormal
neurologic signs, which is frequently associated with other neurologic
disabilities. These include significant developmental delay in other
domains (global developmental delay), frank cognitive impairment
(mental retardation), primary sensory impairment (visual and/or
auditory), learning disorders (learning disabilitiy, attention deficit
hyperactivity disorder) and epilepsy (Shevell and Bodensteiner, 2004).

The term “Cerebral palsy” is descriptive and includes a number of
etiologies and clinical presentation. CP is a symptom complex rather than
a disease. It is a dynamic changing clinical picture derived from static
pathology. There is no consensus about a precise age cutoff either for the

timing of the insult or for the onset of symptoms but affected individuals



