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Rehabilitation of children with cerebral palsy
from a physiotherapist’s perspective

Fizyoterapist bakis acisiyla beyin felcli cocuklarin rehabilitasyonu

Mintaze KEREM GUNEL

Department of Physical Therapy and Rehabilitation, Faculty of Health Sciences, Hacettepe University, Ankara

Pediatric rehabilitation requires a multidisciplinary team
approach to disabilities or handicaps caused by physical,
mental, sensory-perceptional, or cognitive disorders due to
prenatal, natal, or postnatal causes. Cerebral palsy (CP) is
defined as persistent but not progressive disorder of pos-
ture and movement system, associated with functional ac-
tivity limitations and sensorial, cognitive, communication
problems, epilepsy, and musculoskeletal system problems.
Physiotherapy approaches in rehabilitation applications
aim to normalize sensorial and motor functions, provide
normal posture and independent functional activity, regu-
late muscle tone, improve visual and auditory reactions,
support normal motor development and motor control,
improve ambulation and endurance, increase the quality
of the existing movements, prevent soft tissue, joint and
postural disorders, support orthopedic and surgical pro-
cedures, and finally to prepare the child for the adolescent
and adult periods. Setting realistic goals, determination of
the priorities, informing the family and enhancing family
participation in physiotherapy programs will increase the
success of physiotherapy. This article reviews current re-
habilitation approaches and physiotherapy applications for
children with CP.

Key words: Cerebral palsy/rehabilitation; child; disability evalu-
ation; exercise therapy; muscle, skeletal; physical therapy mo-
dalities; range of motion, articular.

Cocuk rehabilitasyonu, dogum 6ncesi, dogumda ya da dogum
sonrast nedenlerle olusabilen fiziksel, zihinsel, duyu-alg1 ya
da biligsel bozukluklarin yarattig1 6ziir ya da engel tablosu-
na ekip yaklasimini gerektirir. Beyin felci (BF), fonksiyonel
aktivitelerde kisitliliklara neden olan, postiir ve hareket siste-
mindeki ilerleyici olmayan, kalic1 bozukluk olarak tanimla-
nabilir; bu tabloya duyu, alg1 ve iletisim sorunlari, epilepsi ve
kas-iskelet sistemi sorunlar1 da eslik edebilmektedir. Reha-
bilitasyon uygulamalar1 icinde fizyoterapi yaklagimlari, du-
yusal ve motor deneyimleri normallestirmek, diizgiin postiir
ve bagimsiz fonksiyonel aktiviteyi saglamak, kas tonusunu
diizenlemeye calismak, gorsel ve isitsel reaksiyonlar: gelistir-
mek, normal motor gelisimi desteklemek ve motor kontrolii
saglamak, var olan hareketin kalitesini artirmak, yiiriimeyi
geligtirmek, olusabilecek yumusak doku, eklem ve postiir
bozukluklarini 6nlemeye ¢alismak, ortopedik ve cerrahi gi-
risimleri desteklemek ve sonucta cocugu genclik ve yetigkin
donemlerine hazirlamak gibi genel amaclar tasir. Gergekei
hedefler ve onceliklerin belirlenmesi, ailenin bilgilendiril-
mesi ve fizyoterapi programina aktif katiliminin saglanma-
s1 fizyoterapinin basarisini artiracaktir. Bu derlemede BF’li
cocuklarda giincel rehabiltasyon yaklasimlari ve fizyoterapi
uygulamalar1 incelenmeye caligilmustir.

Anahtar sozciikler: Beyin felci/rehabilitasyon; ¢ocuk; oziirlii-
liik degerlendirmesi; egzersiz tedavisi; kas, iskelet; fizik tedavi
uygulamalari; hareket acikligi, eklem.

Pediatric rehabilitation is defined to improve the
independence level of a disabled child functionally
and psychologically, in the physiological, anatomic,
and environmental restrictions and to increase the
quality of life of children and their families.!"! Re-

habilitation process requires several disciplines to
come together. In this process, inter- and intradis-
ciplinary communication is a necessity and every
discipline should act according to the needs of the
child and family.*4
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The World Health Organization (WHO) estimated
the disability ratio in developing countries as 12%. It
has been reported that 6 million disabled people live
in Turkey. In our country, there are 25 million children
in the 0-18 age group, of which 3 million are disabled
children between 0-16 years of age.” In terms of quali-
ty of life and deficiency, rehabilitation targets should be
determined exactly, problems identified, the outcomes
interpreted, and regular follow-ups questioned.”

In our opinion, rehabilitation terms about chil-
dren have quite various definitions in Turkey, which
should be clearly defined in order to establish proper
approaches. The use of terms in accordance with the
accepted situation of children is quite as much im-
portant as established medical definitions. The defini-
tions that are used or ought to be used in our country
should be generated through interdisciplinary collab-
oration and taking the opinions of the handicapped
children and their families.

If we define impairment, disability, and handicap
as to the problems of disabled children; impairment
defines the primary lesion and pathology, such as the
problem with the brain that causes spasticity, and in-
cludes the direct effects of spasticity, such as a dislo-
cated hip caused by the spastic muscles;”’ disability
is used to express loss of function that an individual
experiences because of impairment; therefore, the in-
ability to walk or sit well is a disability arising from
the impairment.® Handicap is the result of limita-
tions imposed by the environment and society, which
limits an individual having a specific disability.”

Another significant classification that has been put
forward in recent years is the International Classifica-
tion of Functioning, Disability and Health (ICF)."”
For rehabilitation professionals, the complex relation-
ship between disability, participation, and environ-
ment represents an area of specific importance for
children. The revised version of the ICF incorporates
biological and social perspectives on disablement, so
as to represent fully the impact of health on a person’s
life, including participation in the community. Physi-
cal, social, and environmental factors, service systems
and policies may influence a person’s attitude to his/
her impairment or activity limitations.!"

Cerebral palsy

Cerebral palsy (CP) refers to a group of permanent dis-
orders of the development of movement and posture,

causing activity limitations, that are attributed to non-
progressive disturbances that occurred in the develop-
ing fetal or infant brain.® The motor disorders of CP
are often accompanied by disturbances of sensation,
perception, cognition, communication, and behavior,
with epilepsy, and with secondary musculoskeletal
problems.'? The estimated prevalence in the general
population is 2/1000."3 The limitations in activity re-
quire individual rehabilitation throughout life." Im-
paired control and coordination of voluntary muscles
is accompanied by mental retardation or learning dis-
abilities in 50 to 75% of children and by speech disor-
ders (25%), auditory impairments (25%), seizure disor-
ders (25-35%), or abnormalities of vision (40-50%).1'4

In Turkey, the prevalence of CP is higher than most
developed countries. Various reasons to explain this
include poor perinatal care, high rates of postnatal
maternal diseases and infections, malnutrition, and a
high rate (25%) of consanguineous marriages.">! This
latter factor is increasing and causes, predictably,
higher numbers of children born with recessive con-
ditions, many of which have associated disabilities.!"!
In our previous study on rare disorders, we found
that 90 (40%) of 226 had first-degree, and 27 (12%)
had second-degree consanguineous marriage.!"”! The
prevalence of CP in Turkey is 4.4/1,000 live births.!"®

Damage to the central nervous system cause dis-
orders in neuromuscular, musculoskeletal, and senso-
rial systems.'"”! These disorders result in posture and
movement deficiencies. Functional independence lev-
els of these children are affected negatively due to
secondary disorders such as various musculoskeletal
deformations and tertiary disorders due to different
compensation mechanisms that develop over time. Al-
though the damage is not progressive, manifestations
of deficiency and disability may be progressive.!6-1420

Finally, CP occurs as a developmental disor-
der.®2!! The main problem in all types of CP is mo-
tor disorders accompanied by sensorial and cogni-
tive problems.!""??! The causes of motor disorders are
developmental retardation, abnormal muscle tone,
muscle weakness, postural control deficiencies, sen-
sorial problems, behavioral problems, orthopedic
problems, abnormal movement patterns and reflex
activity, asymmetry and deformities.**!32% The func-
tions that a child with CP should gain following mo-
tor developmental milestones are delayed related to
the severity of the lesion. The persistence of primitive
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reflexes which should have been inhibited in the nor-
mal developmental process prevents the development
of correction and equilibrium reactions.**!

Rehabilitation

Rehabilitation approaches to children with CP are
comprehensive. In addition to medical and surgical
applications, physiotherapy, occupational therapy,
speech therapy, orthosis and other adaptive equip-
ment, recreational activities, school and education
adaptation and psychosocial support are included in
rehabilitation approaches.!

The aims of rehabilitation in children with CP are
to minimize the effect of physical impairments, to
help the child gain independence in the community,
and to improve the quality of life of the handicapped
children and their families who have a major role to
play in the process.l*! Rehabilitation in children with
CP can differ depending on the clinical type and se-
verity, associated disabilities, physiological age of the
child, and socioeconomic factors. In addition, visual,
auditory, cognitive disorders, seizures, learning dis-
abilities, and emotional problems may influence in-
tervention outcomes.**71

Physiotherapy plays a central role in managing the
children with CP and it focuses on function, active
movement, and optimal use of the child’s potential.
Physiotherapy uses physical approaches to promote,
maintain, and restore physical, psychological, and so-
cial well-being.?®?! Interventions for children with
CP must be efficient and cost-effective.***! Rehabili-
tation team members try to provide strategies that will
help children reach their full and independent poten-
tial in their homes and communities. The rehabilita-
tion influence is not restricted to the medical center
and treatment gymnasium, but frequently includes the
child’s functioning settings within the home, school,
recreation, and community environments.'®3!

The physiotherapist focuses on gross motor skills
and functional mobility in the management of mo-
tor deficits in CP.!"! Positioning, sitting, walking with
or without assistive devices and orthoses, wheelchair
use and transfers are areas that the physiotherapist
works on. The physiotherapist performs and plans
physiotherapy and home program and provides the
interphase with the school and recommends equip-
ment and orthosis.?*3? This approach also focuses on
gross and fine motor activities, visual, and sensory

processing skills needed for basic activities of daily
living such as eating, dressing, toileting and bathing;
it includes training in school-related skills and also
strategies to help children compensate for specific
deficits in their daily lives.[>3]

Evaluation

In the assessment of a child with CP, questions such as
“Why is physiotherapy required?”, “What are the ef-
fective neurophysiological and biomechanical mecha-
nisms?”, “ How do the accompanying problems affect
the condition?” should be answered.

Motor assessment should include muscle tone, the
capacity of co-contractions of muscles, involuntary
extremity and trunk movements, stability of extremi-
ties, correction and equilibrium reactions, sitting bal-
ance, upper extremity and hand functions, sensorial-
perceptional problems, speech and language function,
and feeding. In addition, orthosis, mobilization devic-
es and other adaptive equipment, general health status
of the child, and social-cultural and economical status
of the family should be evaluated.'*!! Realistic goals
should be defined, and plans for any changes in care
should also be communicated with other members of
the treatment team, family, and the patient.?326-34

In the assessment of motor level, functional de-
velopment, and daily living activities, Gross Motor
Function Measure (GMFM),* Gross Motor Function
Measure Classification System (GMFCS),% Pediatric
Functional Independence Measure (WeeFIM),*" and
Pediatric Evaluation of Disability Inventory (PEDI)™!
may be directive.

More recently, GMFM which has been shown to be
a valid, reliable, and sensitive tool, has been utilized
for documentation of improvement in function.* Tt
was initially an 88-item test, then designed to include
66 items, inquiring five areas of function including ly-
ing and rolling, sitting, crawling and kneeling, stand-
ing, and walking, running, and jumping. The GMFCS
is a common classification system and an evidence-
based classification tool of five levels ranging from
level I, which includes children with minimal or no
disability with respect to community mobility, to lev-
el V which includes children who are totally depen-
dent on external assistance for mobility.* Range-of-
motion should be assessed using standardized testing
measures.“? It is important to document tone with the
Modified Ashworth Scale, which is a good clinical
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method. Reduction in the score serves as one of the
ways to document a beneficial tone modulation from
a treatment.[*!

The most important parameter of the assessment
is observation. The active and self-performed move-
ments and the posture of the children during activity
or play with the toys and their independence levels are
watched.* Observation also includes alertness of the
child, communication, habits during the movements,
and behaviors of the parents."*!

Clinical types of CP are most commonly classified
according to neurological symptoms. Generally we can
summarize the problems based on clinical types;

Spastic cerebral palsy. Spasticity is a major clinical
feature of over 75% of cases with CP. The most impor-
tant problems in children with spastic CP are spasticity
in extremity muscles, hypotonus in trunk muscles, in-
sufficiency in protective and equilibrium reactions, ste-
reotype movement patterns, slow and firm movements,
combined reactions, joint deformities due to muscle
strength inequality, posture and gait disorders.!#

Athetoid cerebral palsy. Main problems include
fluctuations in muscle tone, involuntary extremity
and trunk movements, insufficiency of stabilization
of the trunk and extremities, insufficiency of muscle
co-contraction, and insufficiency of correction, equi-
librium and protective reactions.*”!

Ataxic cerebral palsy. It generally presents with
hypotonus, weak co-contraction, postural stabiliza-
tion insufficiency, dissymmetry, and coordination
disorders of movement.*%! In children with hypotonic
cerebral palsy, weak head control, weakness in trunk
stabilization and control, insufficiency of correction,
equilibrium and protective reactions, joint hypermo-
bility are seen as the main problems."”)

Applications

Physiotherapists emphasize the need for the practice
to be evidence-based whenever possible.'**% Recent
reviews have addressed the effectiveness of physio-
therapy interventions for children with CP focusing
on neurodevelopmental therapy (NDT),*4 training on
muscle strengthening exercises,* conductive educa-
tion,*8! various physiotherapy interventions,*®! and
orthotic devices."™ Recently, methods such as biofeed-
back and electrical stimulation have been accepted as
adjunct therapies !

The most common physiotherapy approach used in
children with CP is the Bobath NDT approach.>4851
Berta and Karel Bobath, a physical therapist and a
neuropsychiatrist, respectively, were pioneers in the
treatment of CP. As early as the 1940s, they began
to develop an approach that grew out from Berta Bo-
bath’s clinical observations and was initially under-
stood in the context of the reflex movements, hier-
archical development, and maturation theories. The
Bobath approach has spread widely and heavily in-
fluenced physiotherapy for children with CP. Accord-
ing to the Bobaths, the motor problems of CP arise
generally from central nervous system dysfunction,
which interferes with the development of normal
postural control against gravity and impedes normal
motor development. The goal was the establishment
of normal motor development and function, the pre-
vention of contractures and deformities. Their NDT
approach focused on sensory motor components of
muscle tone, reflexes and abnormal movement pat-
terns, postural control, sensation, perception, and
memory. Also, the main aim of NDT was to change
the neural-based motor responses of the central
nervous system. Advances in the Bobath approach
continue and it is currently regarded as a “concept”
rather than a technique. The concept encompasses
three main principles including facilitation, stimula-
tion, and communication in order to provide normal
movement experience, minimize motor-sensory dis-
orders, and improve functional independence levels
of children with CP. Individual growth and cognitive
characteristics of the child should also be considered
among important principles. 22324853

Exercises are planned structured activities involv-
ing repeated movements of skeletal muscles to im-
prove or maintain levels of physical fitness. Several
types of exercises are utilized to improve the child’s
motor ability.>

Passive stretching. It is a manual application for
spastic muscles to relieve soft tissue tightness. Manual
stretching may increase range of movements, reduce
spasticity, or improve walking efficiency in children
with spasticity.”!

Static weight-bearing exercises. They are com-
monly used in order to stimulate antigravity muscle
strength, prevent hip dislocation, improve bone min-
eral density, improve self-confidence, reduce spastic-
ity, and improve fine motor function.>!
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Muscle strengthening exercises. It aims to increase
the power of weak antagonist muscles and of the corre-
sponding spastic agonists and to provide the functional
benefits of strengthening in children with CP.%!

Functional exercises. They combine aerobic and
anaerobic capacity and strength training in ambulato-
ry children, and significantly improve physical fitness,
the intensity of activities, and quality of life. Training
programs on static bicycles or treadmill are beneficial
for gait and gross motor development without enhanc-
ing spasticity and abnormal movement patterns.”’!

Electrical stimulation. 1t is proposed as a useful
modality in CP due to the lack of selective muscle con-
trol required for specific strengthening programs. In par-
ticular, neuromuscular and threshold electrical stimula-
tion is used for strengthening the quadriceps muscles in
ambulatory diplegic children with CP, who find resistive
strength training difficult.”®

Spasticity in children with CP may be a useful sub-
stitute for deficiency of motor strength, in that it facili-
tates standing with extensor hypertonia and may pro-
vide power to voluntary contractions. However, it often
exerts negative influence and leads to aggravation of
motor disability, impairs standing and walking due to
clonus, scissoring, flexor or extensor spasticity, slows
voluntary movements, affects proper positioning, and
increases the risk for contractures and joint sublux-
ation. Pain due to extreme spasticity and difficulty in
providing hygiene are additional problems.” Spastic-
ity reduction is considered for the following aims: to
improve positioning and active function, prevent mus-
culoskeletal complications, and reduce the need for
corrective surgery in the future.’” Oral medications,®!
botulinum toxin,®? selective posterior rhizotomy,®*
intratechal baclofen,® and orthopedic surgery® are
used to reduce spasticity.!?! The purpose of physio-
therapy program before using botulinum toxin is to
prepare the child to the new posture and normal move-
ment experiences. When botulinum toxin is chosen for
achieving functional goals like sitting, standing, and
improving the gait pattern, multiple muscle groups
need to be treated usually in multilevel applications.
The purposes of the physiotherapy after utilization are
to protect musculoskeletal system biomechanics and
range of motion, improve muscle strength and endur-
ance, provide agonist and antagonist muscle balance,
and give proprioceptive training. Orthosis application
is important to obtain longer efficacy of botulinum

toxin and to protect muscle length. Recent studies indi-
cated that botulinum toxin plus intensive physiotherapy
applications increased the success in the field.*”!

In addition to physiotherapy and medical treatment,
children with spastic CP are often treated surgically.
Depending on the individual child, muscle or tendon
lengthening, tendon transfer, and bone correction aim to
restore the functional range of motion, diminish muscle
strength imbalance, and align the limbs to a function-
ally correct position.”® The aims of these interventions
are to minimize the development of contractures and
deformities by normalizing the muscle tone, facilitating
adequate stretch to muscles, and increasing the active
range of motion, to strengthen weak muscles, to im-
prove mobility and acquire functional motor skills, and
to promote functional independence in the house, at
school, and in the community.” Physiotherapy applica-
tions after surgery may differ depending on the child’s
general health, site of surgery, and surgical approach.
The purposes of the applications are to increase range
of motion, provide muscle strength balance, protect
gains by positioning, develop new movement abilities,
maintain biomechanical regularity, and provide re-am-
bulation. Proprioceptive training has great importance
in the applications. Immobilization period after surgery
depends on the time of mobilization with partial or
full weight and surgical approach and protocol. If the
immobilization period is long after surgery, by open-
ing windows on casting or after taking off the plaster,
electrical stimulation may be useful for strengthening
weak muscles.7? Specialized physiotherapy pro-
grams have indicated that functional improvements can
only be maintained with regular practice and the effects
of intensive strength training start to disappear after a
3-month detraining period.”*! Postoperative physio-
therapy applications consist of passive, assisted, and ac-
tive movement of the limbs and strengthening exercises
have also been recommended for patients with CP to
improve muscle strength and some functional param-
eters.[1324325621A variety of handling techniques can
also be used based on the NDT approach. The Bobath
approach comprises appropriate means in particular for
proprioceptive training, normal movement experience,
and integration of the gained normal movements in the
daily living activities.

In all rehabilitation applications for the children
with CP, parents should always follow the treatment
and should be encouraged to participate in the treat-
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ment when required.”™ The parents should be patient
and taught to give enough time to their children for
the movement and not to pacify the children. Normal
movement is the base of the normal function, and func-
tions are required for the daily living activities.”>”
The parents should be made aware that the child could
achieve normal movements faster if they offer them
appropriate occasions for functional activities in daily
living. Even if the motor movements are retarded, the
activities should be parallel with the cognitive level of
the child and this condition should be explained to the
families.” In rehabilitation applications, information
about the daily lives of the children and their family
should be derived for different environments such as
home, school, and play should be learned and family
relations, life styles and social-economical and cultural
factors should be taken into consideration #2438

Conclusion

In physiotherapy applications for the children with
CP, talking on only “treatment” terminology is insuf-
ficient. Instead, it is more accurate to use “manage-
ment” since physiotherapy of children with CP not
only includes the treatment of the motor problems,
but also considers all requirements of the child and a
good family-child relation. During the applications,
the problems of the child should be thought in the
context of a wide spectrum having motor, cognitive,
sensorial, emotional, and social aspects.

It is very important to determine realistic goals. The
rehabilitation team should determine the short- and
long-term targets consistent with the condition of the
child and should control at certain intervals whether
these targets have been achieved. If an unrealistic tar-
get is noted, a correct connection should be established
between the actual condition of the child and the new
target. During the rehabilitation applications, planning
all day activities, working with the family, integration
to daily living activities, helping the child, increasing
the quality of life are important. Determination of the
main targets during the treatment, taking the child’s
personal characteristics into consideration, providing
occasions for the child to use his/her functional abili-
ties in the play are also important.
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