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Introduction

Introduction
Ambulatory children with cerebral palsy (CP)

present with different gait patterns caused by spasticity and
contractures with subsequent limited range of motion
leading to loss of functional abilities. Crouch gait is one of
the most common gait patterns in ambulatory children with
CP and is contributed to several factors. Erect posture
during gait is accomplished by concentric contraction of
hip extensors, knee extensors and ankle plantar flexors. The
mechanical effect is to keep the ground reaction force in
front of the knee joint during the stance phase. Continuous
knee flexion during gait is commonly described as crouch
gait regardless of ankle joint status during stance.*

Rodda et al. described five patterns of gait in spastic
diplegic patients based on pelvis, hip, knee, and ankle
position during stance. With a definition of crouch gait as,
knee flexion throughout stance larger than 20°. The ankle is
excessively dorsiflexed and the hip is excessively flexed
during stance. The pelvis is in the normal range or tilted
posteriorly.”

The ground-reaction force is maintained close to the
centers of the hip, knee, and ankle joints, reducing the
demands on the antigravity support muscles. Failure of the

total body extensor moment as a result of diminished
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ability of the hip, knee, or ankle plantar flexor moments
may result in collapse of the extension posture into a
flexion posture, described as crouch gait. This often occurs
as part of the natural history of gait in patients with CP but
may be precipitated by any intervention that weakens the
gastrocnemius-soleus muscle. Such interventions may
include injection of Botulinum toxin A (Botox), selective
dorsal rhizotomy, and surgical lengthening of the triceps
surae as treatment for equinus deformity.’

Crouch gait may progress rapidly around puberty due
to increased body mass. The inherent weakness in lower
limb muscles will not be able to support the increased body
weight. Musculoskeletal deformities are important factor in
the pathogenesis of crouch. These deformities are termed
lever arm dysfunction and include excessive femoral
anteversion, hip subluxation, patella alta, excessive external
tibial torsion and pes valgus.®

Given that the cause of crouch gait is usually
multifactorial and difficult to characterize precisely,
treatment is controversial. Options include muscle-
strengthening, external support with orthoses, and
orthopaedic operations to correct fixed musculoskeletal
deformities at single or multiple levels. The choice of

orthopaedic procedures may be based on clinical evaluation
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alone, but instrumented gait analysis (IGA) is increasingly
recommended to aid decision-making. Recently, it is
recommended to correct all musculoskeletal deformities in
one surgical session followed by single long rehabilitation
period. This trend is termed single-event multilevel surgery
(SEMLS).>SEMLS is considered to be the standard of care
to improve gait and function in children with CP. SEMLS
improves the likelihood of achieving sagittal plane balance
and reduces the need for repeated anesthetics, reduces
episodes of hospitalization and requires only one major

period of rehabilitation.*
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Aim of the work

The aim of this prospective clinical study is three fold:

e The first aim is to evaluate the effectiveness of single
event multilevel orthopaedic surgery (SEMLS) on
the functional mobility of cerebral palsied patients’
with crouch gait at one year or more with the help of
validated scales and scores.

e Secondly the study aims to assess the effect of

SEMLS on energy consumption during gait.

e The third aim is to assess the responsiveness of the
patients mental, attitudinal and lifestyle status to

orthopaedic correction by SEMLS.
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Definition of CP

It has always been a challenge to define ‘Cerebral
Palsy’, as documented by the number of attempts that have
been made over the years. For example, Bax reported and
annotated a definition of CP suggested by an international
working group that has become classic and is still used. It
stated that CP is ‘a disorder of movement and posture due
to a defect or lesion of the immature brain.” For practical
purposes Bax excluded from CP those disorders of posture
and movement which are (1) of short duration, (2) due to

progressive disease, or (3) due solely to mental deficiency.’

Although the term ‘Cerebral Palsy’ is inaccurate, it
became widely used and recognized among clinicians and
cannot be changed. ‘Cerebral’ does not strictly include all
parts of the brain that may be affected in the condition,
however most people would accept this extension of its
meaning. ‘Palsy’ is expected to mean the same as
‘paralysis’ and by ‘paralysis’ understand what others would
term ‘complete paralysis. The term ‘paresis’, where power
is present but impaired, is more accurate.’

Mutch et al. modified the definition of CP in 1992
as follows: ¢an umbrella term covering a group of non-

progressive, but often changing, motor impairment
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syndromes secondary to lesions or anomalies of the brain
arising in the early stages of development.’® The drawback
of this definition is that it has focused on motor aspects of
CP without taking into consideration sensory, cognitive,
behavioral and other associated impairments very prevalent
in patients with CP.’

Rosenbaum P et al. held an international workshop
to evaluate the status of information about cerebral palsy
definition and classification and revisit the language
presently used to describe it. This was drived by a host of
factors:

v’ Changes in delivery of care to children with disabilities.

v’ Recognition that children with slowly progressive
inborn errors of metabolism can present with motor
difficulties at times indistinguishable from those of
children with nonprogressive disease.

v" Increased availability of high-quality brain imaging.

v Developmental motor impairment is almost invariably
associated with a range of other disabilities.

v" Increased understanding about associated antecedents
and correlates of CP.’
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ANNOTATION

Cerebral Palsy (CP) describes a group of permanent
disorders of the development of movement and posture
causing activity limitation that are attributed to non-
progressive disturbances that occurred in the developing
fetal or infant brain. The motor disorders of cerebral palsy
are often accompanied by disturbances of sensation,
perception, cognition, communication, and behavior, by

epilepsy, and by secondary musculoskeletal problems.’
Epidemiology

The incidence of CP is increasing slightly. In recent
reports the incidence has been estimated to be between 2.4
and 2.7 per 1000 live births. The prevalence of CP appears
to be increasing secondary to an increase in the number of
infants with very low birth weight being born and the
increased survival of these tiny neonates, whereas the rate
of CP in infants of a given birth weight has remained

stable.?

The incidence of CP has been correlated with both:

e Gestational age: The risk for CP in a child born full-

term is approximately 1 in 2000. CP was diagnosed in



