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ABSTRACT
Introduction Cerebral palsy (CP) affects more children than any other physical
disability. Despite the vast research pertaining to cerebral palsy, little is known regarding
superior or optimal treatment options for this population. Previously, therapists have
been instructed that strength training this population would cause an increase in spasticity
but recent literature proves that children with CP can make gains in strength without
decreasing their available range of motion. Purpose By completing this literature review
and case report, extensive knowledge has been gained pertaining to the most effective
treatment choices for children with CP. Background Information CP designates a group
of permanent disorders of movement that is caused by non-progressive digt ces in
the fetal or infant brain. There are many differenéhgﬁ\l%s-o CP ar‘ld each child
must be treated base on their in%ﬁuNQSﬁents. kegfocus of this study was on
spastic CP as ép{Nlm&t&}%% of chi%n CP will present with spastic features.
@Xn@}! knalysis Phyatc peists must perform an extensive evaluation of
children with CP including an evaluation of posture, tone, strength, range of motion,
balance, gait, and overall functional mobility. Treatment There are a variety of treatment
options for children with CP and this study intended to identify the most beneficial
strength training parameters for this population. Children with CP benefit from the same
exercise principles as typically developing peers including, specificity of training,
adaptation, overload, and progression. Case Report An 8-week case report was
completed focusing on the outpatient physical therapy management of an 11-year-old
male with spastic CP. Summary Physical therapists plays an essential role in the

treatment of children with CP and it is important to address the individual needs of each
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child. Physical therapy should incorporate strength training, aerobic training, stretching,

along with other interventions focusing on the motor impairments involved with CP.
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who suffer poor nutrition, inadequate prenatal care, or who suffer diabetes, all have an
increased chance of delivering prematurely.!? Serious physical trauma, including abuse
or a fall, to the mother during pregnancy can cause serious injuries to the developing
brain of the fetus.!? Several maternal-fetal infections are known to increase the risk for
CP, including rubella, cytomegalovirus and toxoplasmosis. A fetal cerebrovascular
accident can also increase the risk for CP. Until recently, intra-ventricular hemorrhage
was the most common form of brain injury in the premature infant. Presently, pre-
ventricular white matter injury has become the most common cause of brain damage.
Rh incompatibility can cause kernicterus in the newborn. Kernicterus is a syndrome
characterized by CP, high frequency hearing loss, visual problems, and d@&tion of
the teeth.!* a\e .C ’

| S

CP is significantly mormnNQre erm %w- birth weight infants, and

half of all caSéWr {SngI%S with weight @eﬁs than a kilogram at birth.'® The

Pe‘@é’mfant betweeg3agz weeks’ gestation is at the highest risk of

periventricular injury.'> During delivery, anything that causes birth asphyxia such as, an
umbilical cord around the neck or placenta previa, will reduce the amount of blood and
oxygen that the infant brain is receiving and can result in CP. Prolonged or difficult labor
because of a breech presentation can also contribute to asphyxia.!* Genetic syndromes,
chromosome abnormalities, and brain malformations may contribute to cerebral palsy as
well. !

If insult is not caused prenatally or peri-natally, it is possible that it can be caused
post-natally. About, 20% of incidence of CP are caused post-natally resulting from

bacterial meningitis, pediatric stroke, viral encephalitis, hyperbilirubinemia, or child
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and dexterity.'® With UMN damage, muscles that are supplied by motor nuclei below the
level of the lesion are affected in synergistic groups. Contralateral limbs will be affected
when the lesion is above the decussation line in the pyramids, and ipsilateral muscles will
be affected if the damage is below the decussation.?’ Hypotonicity generally occurs
immediately following UMN injury, and spasticity develops later in recovery.?! Upper
motor neuron damage is also caused from conditions such as a cerebrovascular accident,
traumatic brain injury, multiple sclerosis, and spinal cord injury.?

The presentation of CP can be global mental and physical dysfunction or it can be
isolated disturbances in gait, muscle tone, growth, cognition, or sensation. Along with
the typical presentation of delayed motor development, abnormal muscle @\é‘nd hyper-

O-
reflexia, other commonly seen complications fro& %ﬁ\%w&munication
difficulties, excessive droolingﬁio Q&e({er%%ctures, dislocations, pain,

and gastroin{eé'mblﬁxlqa 1ties. Con&@or@
?Jﬁ(a’br,ol and phys@ agg should consider each body system to be effected by

CP.2! Physical therapists may be working along side occupational therapists, speech

spiratory ability can occur with poor

therapists, social workers, psychologists, physicians, respiratory therapists, orthotists,
educators, neurologists, etc., when treating patients with CP.

One characteristic that is evident in CP is abnormal muscle tone, ranging from
almost no muscle tone at all to extremely high muscle tone. High muscle tone is more
common than low muscle tone in CP, and indicates damage to the pyramidal tracts and
will accompany increased reflex responses.'® The abnormal tone is the nervous system’s
response to the initial brain damage and can fluctuate throughout the individual’s

lifespan. The child with CP suffers from a chronic loss of inhibitory suprasegmental
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inputs, causing hyperactivity of the alpha motor neuron, which presents as increased
muscle activity.?? The child’s tone may fluctuate depending on positioning and tonal
differences may be apparent in different parts of the body, with the trunk displaying low
tone and any number of extremities displaying increased tone.'*

Spasticity is a frequently observed symptom following upper motor neuron
lesions including stroke, brain injury, spinal cord injury and CP.?* Approximately eighty
percent of children with CP will have spastic features, as damage to any part of the
pyramidal tract will cause spasticity.'® Spasticity in children with CP is often
characterized by a clasp knife quality'® where the limb catches at one point in the range,
but is then released and able to move through the full range of motlon 23 “\‘affected

by spasticity may have hyperactive deep tendon ref%@a_\@ars muscular

hypertonicity, uncoordinated m WA eakne% asticity is dependent on the
velocity of thw-ﬁg Qe speed st@& is critical when testing patients.
?e‘e Y, more rapid Vagz are effectlve in eliciting hyperactive stretch reflexes in
patients with spasticity.?? In patients with spasticity, it is important to palpate the affected
muscle groups, determine available ranges of motion, evaluate DTRs and perform tests
for the Babinski sign and clonus.?’ Recruitment of the corticomotor neuron pool is
affected with the presence of spasticity, which results in inappropriate timing and poor
grading of agonist and antagonist muscle groups. Many individuals with CP will often
develop neuromuscular scoliosis due to the asymmetrical pull of spastic muscles.>* Due
to the high rate of spastic features in children with CP, in this paper, treatment
interventions will be focused on spastic CP. Spastic CP will be described as diplegia,

hemiplegia, or quadriplegia.®
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Primitive Reflexes

Assessment of the child’s reflexes will be done by a physician to make the official
cerebral palsy diagnosis but they should also be assessed by the physical therapist.
Primitive reflexes are normal early in life but should be integrated by twelve months of
age. The primitive parts of the nervous system such as the spinal cord, the labyrinth of the
inner ear, and the brain stem control these reflexes.*® Three primitive reflexes that affect
posture and movement are the asymmetrical tonic neck reflex (ATNR), the symmetrical
tonic neck reflex (STNR), and the tonic labyrinth reflex (TLR).!%-3

Stimulus for the ATNR is active or passive rotation of the infants head. When the
head is rotated this causes the arm and leg of the side that the infant ig loﬂ%ward to
extend further, while the arm and leg on the side thga\@mg;away from take on a
flexed position. The ATNR cau (sis\ NQn muscl%(%of the limbs and possibly the

trunk. The A ar& propriate re(z% ie months of age. Children with CP
?a‘ l%er integrate thPe@xgghelr volitional movement will be effected.!” The
stimulus for the STNR is flexion or extension of the neck. When the neck is flexed, the
upper extremities will flex and the lower extremities will extend. When the neck is
extended, the upper extremities will extend, and the lower extremities will flex.’¢ A
persistent ATNR reflex can affect the child’s ability to roll over while the STNR will
prevent the child from reciprocal creeping or crawling. '
For the TLR, the stimulus is the position of the labyrinths in the inner ear. If the
child is laying on their back, if the neck is extended, this causes the labyrinths to be tilted,
eliciting the reflex and the legs will extend and the shoulders will retract. When the neck

becomes flexed or the child is laying on their stomach, the hips and the knees will flex
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The 6-Minute Walk Test (6MWT) is a common test used in the adult population
but it has also been proven to be a valid and reliable submaximal exercise test in the
spastic CP population, GMFCS levels I to III. The 6MWT can monitor changes in
functional ability throughout childhood as well as assess function after surgical or
nonsurgical interventions.?® In a study by Fitzgerald et al.,® 145 children with CP aged 4
to 17 years old completed the 6MWT and their results were compared to normally
developing peers. The average distance covered by normally developing individuals was
approximately 528 meters (m). Children with CP, GMFSC level III walked an average of
305 m, level II walked an average of 387 m, and those classified as level I walked an
average of 439 m, indicating that decreased endurance and cardiores%at r %ction24
have an impact on walking abilities.?® The 6MWT %a\@ UI%I eval‘uation, and

periodically throughout treatme tNQ&o g‘ies% bulation distance in children

with spastic: CRR "( O 9 O
oW 2
@&QI‘}’ENT OF C@@Q‘%ALSY

The role of the physical therapist when treating CP is to place the child in
situations that offer opportunities for motor learning and development of new motor
skills. The overall goal of treatment is to maximize active functioning of the child, ease
daily care, and minimize secondary complications such as pain, joint subluxations, and
contractures.’? Many of the secondary impairments involved with CP are potentially
preventable and with the proper interventions, may improve the motor skills and activity
level of young children with CP.!® By minimizing the development and severity of
secondary impairments, the individual with CP may reduce the high lifetime cost of

medical care.” Many interventions will cause a reaction that is unique to the individual
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activities. He tolerates handling and is alert and cooperative during physical therapy
evaluation, although he may require encouragement to participate in certain tasks. Upon
review of the musculoskeletal and neuromuscular systems, multiple abnormalities and
limitations were identified and are described below.
Posture and Observation

The patient demonstrates asymmetrical tone in his trunk and the right upper
extremity and right lower extremity are hypertonic. He presents with a 1-inch leg length
discrepancy with the right leg being shorter than the left leg. He has a pelvis obliquity
with the right ASIS/PSIS lower than the left ASIS/PSIS. In standing in bare feet, the
patient demonstrates right sided over pronation and increased calcaneal eW\‘n In

sitting the patient demonstrates increased thoracic kéla\ehegls observed atrophy

of right-sided gastrocnemius, W\m@ XTce S, %@, and triceps. He frequently
utilizes upper éWltx pport whlle i

Peﬁ(&s of core mus ta_g

Gait and Functional Mobility

osition indicating suspected

The patient ambulates independently. He demonstrates over-pronation with
increased calcaneal valgus with slight internal rotation of the right lower extremity. He
ambulates with circumduction of the right lower extremity with external rotation
observed at the hip. He demonstrates flat foot initial contact. He occasionally
demonstrates high steppage gait with the right knee excessively flexed. He is able to
ascend from the floor to standing through right half kneeling but he requires external
support. He is able to stand through left half kneeling independently. He is able to ascend

and descend stairs using a reciprocal pattern with one hand supported on the railing. He is
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