Dear Physicians,Parents, and Caregivers:

Onbehalf of the Child Neurology Society and tg, Child Ni ogy
Foundation, it is our pleasure to team with Allergan, Inc. tojintroduce
WOuUNto a newepublication that covers the current spectrum of Geatment
options for spasticity. [t is our hope that you will find this an importanttool
Iin'determining the highest quality care for your child.

ThroughoutNerth*America, child neurologists provide nearlyseighty
percent of direct and consultative care for children and youth with
disabilities and serious health conditions. This pamphlet sefves'as a
valuable tool and underscores our profession's commitmentitosthat care.

We want to thank Dr. Michael Noetzel and his team for prepating'a
useful and easy-to-understand publication, which will be available in
the offices of child neurologists throughoutgthe U.S. and Canada, as well
asiby request from the Child Neurology Fo tion at 877-645-4319 or
Byémail at cnf@childneurologyfoundatio

The pamphlet will also be available on the'Foundation's website at
www.childneurologyfoundation.org where you may simply print a copy.
We are honored to be associated with_this project and to continue to
work in partnership with parents and caregivers who are our patients"
strongest advocates.
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common approaches to

manageme

introduction REHABILITATION THERAPY

Spasticity is a common feature of many chronic motor
disorders affecting infants, children and adolescents.
A widely used definition of spasticity is that it is an
exaggerated response to passive movement of a limb
in which there is velocity dependent resistance of
a muscle to stretch. Spasticity is characterized by
excessive and inappropriately timed activation of
skeletal muscles, which may interfere with a child's
ability to move voluntarily in a normal fashion.
However, spasticity also affects passive movement and
posture. In a recent National Institutes of Health
workshop, it was emphasized that spasticity must be
differentiated from other manifestations of impaired
movement, especially dystonia and rigidity, since
treatment decisions are based upon the type of
abnormal tone. In the pediatric population spasticity is
most commonly found in children with cerebral palsy.
However, spasticity can result from damage or PHARMACOLOGIC MANAGEMENT
abnormal development of nerve cells or pathways
controlling motor movement either in the brain or
spinal cord. Thus, spasticity is not uncommonly seen in
children with traumatic and hypoxic injury to the brain,
stroke, spinal cord injury and brain tumors.

Spasticity may interfere with a child's control of voluntary
movement, coordination, exercise tolerance and range
of motion in the joints. As a result, spasticity can limit
activities of daily living and may cause pain and
disturbed sleep. In more severely affected individuals,
patient care is often more difficult. Over time spasticity
is associated with reduced protein synthesis and thus
impaired muscle growth. If untreated there may be
permanent shortening of muscles (contractures) and
the development of bone and joint deformities.

evaluation and goals

of spasticity management

Evaluation of a child with spasticity includes a thorough neurological examination to document the pattern and severity of spastic involvement and
to determine how the muscle hypertonia is interfering with function and/or patient care. The exam should include standardized measures
of tone, as well as assessment of motor performance and functional ability. In selective cases, gait analysis may be helpful. Treatment of
spasticity is designed not merely to decrease the spastic hypertonia, but ultimately to improve a child's functional capabilities and, thus, promote
their quality of life and hopefully their greater independence in society. Spasticity management can minimize pain, as well as decrease the
incidence of muscle contractures. Again, for the more severely involved patient, spasticity management may be designed to facilitate hygiene, to
reduce the requirements of care giving and to minimize orthopedic complications such as hip dislocation.
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In patients with more severe or extensive spasticity that is interfering
with quality of life, intrathecal baclofen therapy can be employed to
reduce tone. The components of an ITB system include: a pump
implanted under the skin on the abdomen which infuses the drug at
a pre—determined rate; a catheter which delivers the drug to the
intrathecal space of the spinal cord; and a programmer which allows
for adjustable and precise dosing. ITB therapy should be considered
in pediatric patients whose severe spasticity interferes with function
or care and those who have painful spasticity—related spasms. In addition,
children and adolescents who are refractory to other treatments
or unable to tolerate side effects from oral medications are also
reasonable candidates. ITB formerly was utilized mainly in patients
with predominantly lower extremity spasticity; more recent emphasis
has been on those patients with quadriplegic cerebral palsy and
mixed cerebral palsy with dystonia. Relative contraindications to ITB
therapy include: spasticity affecting predominantly the arms;
exceedingly poor trunk control; and families who cannot fully commit
to the requirements of ITB therapy maintenance (pump refills every
2-6 months). In addition to device and procedure complications of
ITB therapy, adverse drug related events have been documented.
Even though the dose of intrathecal baclofen is lower than oral
medication, side effects such as somnolence and hypotonia have
been reported. Signs of overdose range from light—headedness and
excessive weakness and low tone to respiratory depression, seizures
and loss of consciousness. Withdrawal from the medication is a
potential medical emergency, presenting as itching, altered mental
status, exaggerated rebound spasticity and muscle rigidity that may
advance to rhabdomyolysis and organ failure.

Intramuscular injection of botulinum toxin reduces spasticity by
inhibiting the release of the neurotransmitter (acetylcholine)
responsible for transforming nerve impulses into muscle contraction.
Because the effects of botulinum injections are local, dosed dependent,
and temporary, this treatment is best utilized in those patients who
have specific "problem muscles" that interfere with major functional
aspects of living such as ambulation or upper extremity movement. A
clinically apparent affect is most notable 2—-4 weeks after injection
and ongoing benefit may last up to 3 to 6 months. Thus, serial
injections often are required. In smaller muscles (such as those in the
forearm and hand), EMG guidance of the injections may be required.
Most children tolerate the series of injections with only local
anesthetic, but in some cases general anesthesia may be necessary.
Botulinum injections can be employed with other therapies including
intrathecal baclofen and dorsal rhizotomy (see below). Systemic side
effects are rare, but pain on injection and a transient flu-like
syndrome have been noted. A variety of studies, mainly on children
with cerebral palsy, has documented reduction in spasticity and
functional improvement in the injected

muscle groups.




SELECTIVE DORSAL RHIZOTOMY (SDR)

ORTHOPEDIC SURGERY

CoNClusioNn Treatment of spasticity remains a major therapeutic challenge in children
with chronic motor disorders. Families often have a great deal of uncertainty about what
treatment approach may be best for their child. In many ways the well-trained pediatric
neurologist is an ideal physician to assist the family in making appropriate decisions regarding
which spasticity intervention is most likely to produce benefit for their child.




