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I am immensely proud to pen few words on the genesis of Karnataka Pediatric Journal of our
State Branch of Indian Academy of Pediatrics over three and a half decades ago.

Indian Academy of Pediatric Karnataka state branch in its executive committee meeting held
at Mysore, decided to publish a Karnataka pediatrics journal to encourage young pediatricians
to publish their work quickly. It is a felt need for budding pediatricians of then. The Karnataka
Pediatrics Journal’s first issue is released in the VI Karnataka State pediatric conference held at
Mangalore on August 22, 1987, under the editorship of Dr. B Sanjeev Rai.

He continued as an editor till 2019.

Dr. Varadaraj Shenoy was the Editor for a year in 1994-1995, during the Presidentship period of
Dr. Sanjeev Rai.

Dr. Sudharshan Shetty was elected as an Editor, and Sanjeev Rai continued as Editor-in-Chief from
2013 onwards.

Dr. Bhaskar Shenoy was elected as the Editor-in-chief from 2020.

The cost of the journal printing, overcome by contributions from the members, and the
proceedings of the State/National Pediatric Conference held in Karnataka’s contributions.

KPJ was published for over three decades without any financial contributions from the
pharmaceutical industries as per the wishes of pediatric colleagues.

I sincerely thank all my editorial members from time to time and all our pediatric colleagues who
have contributed to the journal printing cost.

My special thanks to pediatric colleagues of KMC and Father Muller Medical College for their
unstinted support and contributions for bringing out KPJ issues year after year. I also thank the
organizers of the State and National Pediatric Conference of Karnataka, who reimbursed printing
the conference issue of the KP]J.

Last but not least, our research article contributors that made the journal running.

I am also indebted to the successive presidents and the executive board members for supporting
the additional costs of printing from the inception of this journal.

Dr. Bhaskar Shenoy was elected as a new editor in chief from 2020 onwards.
We, members of the KPJ editorial board, wish team KP]J all the best.

I am sure that under dynamic editorship and experience of Dr. Bhaskar Shenoy and his team, our
journal will reach the international standards with high-impact factors.

I wish him and his team all the best.

How to cite this article: Rai BS. Genesis write-up. Karnataka Pediatr ] 2020;35(1):1.

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2020 Published by Scientific Scholar on behalf of Karnataka Pediatric Journal
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*Corresponding author: Dear IAPians,

Bhaskar Shenoy, . . . .
Department of Pediatrics, At the outset, I would like to express my sincere gratitude to IAP Karnataka for selecting me
Pediatric Infectious Diseases as editor-in-chief of this prestigious journal. I should place on record the services rendered by
Division, Manipal Hospital, Dr. Sanjeev Rai as editor-in-chief of this journal for nearly 20 years. The responsibility on me is
Bengaluru, Karnataka, India. huge, I am happy to present the first issue of the journal July-September 2020. Although the first

issue was supposed to be published from January 2020, due to unforeseen circumstances and

editor2019kpj@gmail.com
prevailing pandemic, we could not do that. The most important goal would be to publish high-

Received : 27 August 2020 quality articles and to get the journal indexed. This process needs support and guidance from you
Accepted : 27 August 2020 all, especially if you could contribute original articles, review articles, and case reports to make
Published : the journal go strong.

DOl The present issue contains very interesting and relevant articles. The article on cerebral palsy is a
10.25259/KP]_18_2020 complete review incorporating recent advances in management of cerebral palsy.

Quick Response Code: In the article on “clinicians dilemma in the management of acute flare up of wheeze and asthma,”

the author has discussed the current management guidelines. Asthma is an earliest onset non
communicable respiratory disease with significant psycho-socioeconomic burden. In the
diagnosis of allergic disorders in children, the emphasis is still on a good clinical history and
examination, demonstration of IgE-mediated reaction with correlated ingested foods either
with skin prick test or in vitro testing, patient education about avoidance of causative foods, and
treatment of allergic reactions.

The original article on pulmonary function tests in children with beta-thalassemia major is a
very interesting study of lung function in children with beta-thalassemia. Lung dysfunction is
among the least studied complication in thalassemic child. Antimicrobial resistance is a global
problem and is particularly pressing in developing countries where the infectious disease burden
is very high. In developing countries, where relatively easy availability and higher consumption
of medicines have led to disproportionately higher incidence of inappropriate use of antibiotics
and greater levels of resistance. The current article is an attempt to provide a set of key principles
to guide the efforts to improve responsible and rational antibiotic use.

Asthma is the most common chronic respiratory illness affecting children. Inhaled corticosteroids
(ICSs) form the main treatment modality in asthma. Anticipating the impact of steroids on bone
metabolism and monitoring for it is essential. Annual monitoring of Vitamin-D levels and BMD
in children on chronic therapy is beneficial for the early detection and management of steroid-
induced osteopenia. Judicious ICSs use at the lowest effective dose should be tailor-made for
every individual. These issues are discussed in the article “Vitamin D status and bone mineral
density in children on long-term inhaled corticosteroids” In addition, an interesting case of

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2020 Published by Scientific Scholar on behalf of Karnataka Pediatric Journal
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Senior Loken syndrome has been included. We have a regular
section on journal bits.

I thank the managing editor Dr. Vinod Ratageri who has
been the backbone of this journal, all the editorial board
members, authors, reviewers, Dr. Sanjeen Rai, and Dr.
Santosh Soans for guiding me in every stage in making this
issue get published. I thank the publishers Scientific Scholars
for the excellent support in the publication process. I thank
Microlabs for the generous contribution for this academic
endeavor, without whose support, publication of this journal

would not have been possible. I would like to express my
gratitude to Dr. Shantaraj (President IAP Karnataka 2020)
and Dr. Natesh (Secretary, IAP Karnataka 2020) for their
unstinted support and guidance in bringing out this journal.

Stay safe Stay healthy
JAI IAP

How to cite this article: Shenoy B. Editorial. Karnataka Pediatr ]
2020;35(1):2-3.
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ABSTRACT

The words unpreventable, incurable, and untreatable are still synonymous with cerebral palsy (CP). However,
research and evidence coming from the fields of neuroplasticity, neuroregeneration, and neuroprotection provide
considerable cause for optimism for children with CP. There are now at least 64 different interventions for CP
seeking 131 outcomes. A search of the Cochrane Library, PubMed, and Google Scholar was made using the
keywords: CP, static encephalopathy, birth asphyxia, perinatal insult, hypoxic-ischemic encephalopathy, and
neonatal encephalopathy. We found evidence to suggest that following interventions: Anticonvulsant drugs, ankle
casting, botulinum toxin for focal spasticity, bisphosphonates, diazepam, hip surveillance, and dorsal rhizotomy
are effective. The following interventions improve function: Bimanual training, constraint-induced movement
therapy, context focused therapy, goal-directed/functional training, home programs, and occupational therapy.
These interventions are effective if started early in life. Therapies such as hyperbaric oxygen, hip bracing, and
neurodevelopmental therapy when child contractures are already developed are ineffective. In the last decade, the
evidence on CP has rapidly expanded, providing clinicians and families with the possibility of newer, safer, and
more effective interventions. In this update, the author reviews the current evidence of the management of CP
and provides a comprehensive evaluation and multidisciplinary management.

Keywords: Cerebral palsy, Birth asphyxia, Hypoxic-ischemic encephalopathy, Early intervention, Multidisciplinary
management, Early intervention requires early identification, Of infants with possible cerebral palsy

INTRODUCTION

Cerebral palsy (CP) is a well-recognized neurodevelopmental condition beginning in early
childhood and persisting through the lifespan. Originally reported by Little in 1861 and
originally called “cerebral paresis”¥! The incidence of CP is 2-2.5/1000 live births® and the
resulting disability varies from mild to total dependence. “The definition of CP describes a
group of disorders of the development of movement and posture, causing activity limitation
that is attributed to non-progressive disturbances that occurred in the developing fetal or infant
brain. The motor disorders of CP are often accompanied by disturbances of sensation, cognition,
communication, perception, and/or behavior, and/or by a seizure disorder”

ETIOLOGY OF CP

W. J. Little in the 1840s, assertion that nearly all cases of CP what he called spastic rigidity of
newborns resulted from preterm birth or asphyxia at birth has left an enduring mark on subsequent
thinking about the etiology. Later Sigmund Freud cautioned against assuming these two factors
as fully causal, but only in the latter half of the 20th century did research begin to illustrate the
complex nature of this disease and associated etiological factors. Present-day evidence suggests

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2020 Published by Scientific Scholar on behalf of Karnataka Pediatric Journal
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that about 80% of CP is caused by an in-utero brain injury;
only 10% occurs around the time of birth and 10% occurs
in early childhood.”! In a recent systematic review, ten risk
factors have been reported to be significantly associated
with CP and these are placental abnormalities, major and
minor birth defects, low birth weight, meconium aspiration,
emergency cesarean section, birth asphyxia, neonatal seizures,
respiratory distress syndrome, hypoglycemia, and neonatal
infections. Various other risk factors are shown in [Table 1].
In India, still, perinatal risk factors are a major cause of CP. A
study done by Gowda et al. showed that birth asphyxia is the
main risk factor in 45% of children with CP."!

NEUROPATHOLOGICAL ASPECTS OF
PERINATALLY ACQUIRED CP IN PRETERM
AND FULL TERM

For better conceptualization of topic, pathology can be
divided into three parts: Encephalopathy of prematurity,
ischemic injury in term infant, and perinatal stroke. Major
neuropathological varieties of neonatal hypoxic-ischemic
encephalopathy are selective neuronal necrosis, parasagittal
cerebral injury, periventricular leukomalacia (PVL), and
focal (and multifocal) ischemic brain necrosis-stroke

SELECTIVE NEURONAL NECROSIS: PATTERNS
OF INJURY

Selective neuronal necrosis is the most common variety
of injuries observed in neonatal hypoxic-ischemic
encephalopathy. Three basic patterns derived from clinical
and brain imaging are diffuse- very severe and very
prolonged, cortex with deep nuclear (putamen, thalamus)
- moderate to severe and prolonged and deep nuclear
with brain stem-severe and abrupt. Two other patterns,
pontosubicular neuronal injury and cerebellar injury, occur,
particularly in premature infants. The development of CP can

be considered the result of a remarkable series of events that
occur in the brain during its development. Understanding
etiological factors and pathways involved in its pathogenesis
is utmost importance for treatment and exploring newer
therapeutic options. [Table 2] shows the clinicopathological
correlation and neurological outcome of CP.

TYPES AND CLASSIFICATIONS OF CP

It is understandable that in such a diverse collection of
disorders, many attempts at classification should be of limited
value. [Table 3] shows the various classification of CP.

Classification of CP subtypes based on Surveillance for CP
in Europe (SCPE) shown in [Figure 1]. Adapted from SCPE
plenary meeting, held in Oxford, 1999.1

The classification of subtypes of CP is based on clinical
features and predominant neurological findings. It identifies
three main groups: Spastic, dyskinetic, and ataxic CP. All
subtypes of CP have an abnormal pattern of movement and
posture. Additional features include:
1. Spastic CP
a.  Unilateral spastic CP - earlier called hemiplegic CP
b. Bilateral spastic CP - it can be a diplegic or
quadriplegic type.
2. Dyskinetic CP
a.  Dystonic CP is dominated by decreased movements
with increased tone
b. Choreathetotic CP dominated by
movements with decreased tone.
The same child can have both spasticity and
dystonia in mixed CP. The dominating features
should determine subtype classifications and can be
labeled as mixed CP dyskinetic with spastic when
dystonia more than spasticity vice versa.
3. Ataxic CP is characterized by - loss of orderly muscular
coordination.

increased

Table 1: Risk factors for cerebral palsy.
Pre-natal (Maternal/fetal/placental)

Iodine deficiency, iron deficiency, and poor nutrition
Intrauterine infections (TORCH), high fever, UTI

Chorioamnionitis 3.Intrauterine growth retardation Tubercular meningitis
Hypertension 4 Hyperbilirubinemia Pyogenic meningitis
Maternal diseases, for example, diabetes, hypertension, 5.Intraventricular and intracerebral bleeds Head injuries
hyperthyroidism 6.Hypoglycemia, dyselectrolytemias Anoxia

Teratogens - drugs, radiation, smoking, alcohol, and 7.Sepsis, pneumonia, and meningitis Suffocation
environmental toxins 8.Premature separation of placenta Electrocution

Fertility problems, for example, advanced age at
conception, history of infertility, recurrent fetal wastage
Poor antenatal care

Poor socioeconomic status

Perinatal

1.Birth asphyxia
2.Prematurity

Post-natal

Neuroinfections
Viral encephalitis

Post-operative cardiac arrest
Post-epileptic

Cerebrovascular accidents/strokes
Gastroenteritis and dehydration

*Often etiology may be multifactorial

Karnataka Pediatric Journal « Volume 35 « Issue 1 « July-September 2020 | 5
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Table 2: Clinical-pathological-etiological and outcome correlate in cerebral palsy.

CP subtype Pathology Underlying etiology Neurological outcome
Spastic diplegia ~ Periventricular leukomalacia Prematurity Visual impairment, hyperactivity
Spastic Multicystic encephalopathy Perinatal/intrauterine hypoxic-ischemic Decreased IQ
quadriplegia cerebral malformation events seizures
bulbar weakness
Spastic Cerebral injury (infarction, necrosis) ~ Pre-natal events like hypoperfusion, Seizures, learning problems
hemiplegia hemorrhage, Genetic
Dyskinetic Basal ganglion - status marmoratus Perinatal asphyxia Hearing impairment

due to bilirubin deposition

bilirubin-induced neurological
dysfunction - BIND (kernicterus)

Ataxic Cerebellar lesions Pre-natal (genetic) Motor delay
BIND: Bilirubin-induced neurologic dysfunction
Table 3: Classification of cerebral palsy.
Physiologic Topographic Functional - GMFCS/walking Etiological
Spastic Diplegia Class I: Walks without limitations Pre-natal
Dyskinetic Hemiplegia Class II: Walks with limitations natal
1. Dystonic Quadriplegia Class III: Walks using a hand-held mobility device post-natal
2. Choreoathetotic Monoplegia Class IV: Self-mobility with limitations; may use powered mobility
Ataxic Triplegia Grade V - Transported in a manual wheelchair
Mixed Double hemiplegia

GMFCS: Gross motor function classification system

| Is there persisting increased muscle tone in one or more limbs?

Yes | €

Are both sides of
the body involved?

A 4 A 4
Yes Ea

h 4

Spasﬁc Spastic
bilateral CP Unilateral CP

’

| Is the tone varying? I

! )
Yes I Is there a generalized

hypotonia with sings of
ataxia?

| Dvsk;;etic cp |

Reduced activity: Increased activity: | Ataxic CP | I Non-classifiable |
tone increased tone decreased
¥
[ Dystoniccp| [ choreo-athetotic cp |

Figure 1: Flow diagram showing Surveillance for Cerebral Palsy in Europe (SCPE) classification of cerebral palsy. Hierarchical classification

tree of sub-types (adapted from DMCN2000).

CP MIMICS

on the basis of age of presentation or clinical examination
and history. They can be grouped into a subtype of CP, as

All children with features of CP should be carefully evaluated  shown in [Table 5].7 Ataxic and dyskinetic syndromes

for an underlying cause, particularly in the presence of red  are particularly liable to cause confusion. This important
flag features shown in [Table 4].7* CP mimics can be grouped ~ distinction between a progressive and non-progressive

Karnataka Pediatric Journal « Volume 35 « Issue 1 « July-September 2020 | 6
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Table 4: Red-flags symptoms and signs for cerebral palsy to consider other causes.
History

Positive family history of similar disease
History of consanguinity
Absence of sentinel events

Examination

Dysmorphic facies

No risk factors for CP Paraparesis
Neurodevelopmental stagnation or
regression (pes cavus)

Episodic decomposition
Fluctuation in motor functions

Systemic signs

Neurocutaneous markers
Isolated muscular hypotonia

Peripheral nervous system involvement Demyelination

Optic atrophy/retinopathy

Neuroimaging

Normal MRI of brain

Isolated abnormal signals from globus pallidus.
Imaging features are not suggestive of cerebral palsy
Cerebellar atrophy

MRI: Magnetic resonance imaging

Table 5: Differential diagnosis/cerebral palsy mimics for various

types of cerebral palsy.

S.No. Condition/disease

Conditions presenting with true muscle weakness

1 Duchenne muscular dystrophy, hereditary motor
sensory neuropathy, myopathies

2 Infantile neuroaxonal dystrophy - INAD

3 Mitochondrial cytopathies

4 Cerebral white matter diseases — hypomyelinating

leukodystrophies

Conditions with significant dystonia or involuntary movements

1
2

N QN U

DOPA responsive dystonia

PKAN - pantothenate kinase-associated
neurodegeneration

Pyruvate dehydrogenase deficiency, Leigh syndrome,
and other mitochondrial disorders

Glutaric aciduria type I and other organic acidurias
Juvenile neuronal ceroid lipofuscinoses

Rett syndrome

Pelizaeus-Merzbacher disease

Lesch-Nyhan syndrome

Conditions with predominant spastic diplegia or quadriplegia

NN U W

Adrenoleukodystrophy - ALD

Arginase deficiency

Metachromatic leukodystrophy

Hereditary progressive spastic paraplegia
Holocarboxylase synthetase deficiency

Pre-natal iodine deficiency (“neurological cretinism”)
TORCH infections

Conditions with ataxia (ataxic CP is rare)

0N N U R W N

Angelman syndrome

Niemann-Pick disease type C
Ataxia-telangiectasia

Pontocerebellar hypoplasia or atrophy
Chronic/adult GM2 gangliosidosis
Mitochondrial cytopathy (NARP mutation)
Posterior fossa tumors

Joubert’s syndrome

Conditions with significant bulbar and oral-motor dysfunction-
Worster-drought syndrome/ perisylvian/ opercular syndrome

1
2

Polymicrogyria
Zellweger syndrome

disorder is made on clinical grounds and appropriate
investigations when indicated.

EARLY PREDICTORS IN CP

Early diagnosis is very important for early intervention and
thus determines the outcome. It also helps in counseling
worried parents appropriately. Early markers of CP can
be identified based on neurological examination and
evolution of signs in CP, general movement assessment,
and neuroimaging studies. The great advantage of detecting
an increased risk of CP at such an early stage consists of
the possibility of intervention long before the emergence of
obvious pathological features of CP.

Some of the commonly used neurological examination
tools in the high-risk clinic are the Hammersmith Infant
Neurological Examination (HINE), the Amiel-Tison scale,
The Bayley Scales of Infant and Toddler Development, and
Dubowitz neonatal neurological examination.

HINE

It is a well-studied neurological exam in healthy or high-
risk infants. The HNE is easy to perform. It is relatively
brief and standardized. It is a scorable clinical neurological
examination. It is an application to in the age group of 2
months-24 months. It is easily accessible to all clinicians. It
has good inter-observer reliability, even in less experienced
staff. It has no associated costs such as lengthy certifications or
proprietary forms. The use of the HINE optimality score and
cutoff scores provides prognostic information on the severity
of the motor outcome. The HINE can further help to identify
those infants needing specific rehabilitation programs. It
includes 26 items assessing cranial nerve function, posture,
quality and quantity of movements, muscle tone, and reflexes
and reactions. Each item is scored individually such as 0, 1,
2, or 3. The sum score of all individual items ranges from
0 to 78. A questionnaire with instructions and diagrams
is included on the scoring sheet, similar to the Dubowitz
neonatal neurological examination. HINE score allows the
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identification of early signs of CP and other neuromotor
disorders if apply sequentially. Individual items predict
motor outcomes. For example, in preterm infants assessed
between 6 and 15 months corrected age, scores above 64
predict independent walking with a walked sensitivity of
98% and specificity of 85%. Conversely, scores below 52 were
highly predictive of CP and severe motor impairments.!'”

COMPREHENSIVE EVALUATION OF CHILDREN
WITH CP

The comprehensive evaluation and care of a child with CP
can be simplified into the following five steps: Confirming
the diagnosis and determining the cause, assembling “the
team,” assessing functional abilities, determining goals of
care, and comprehensive care initiation

Step 1: Confirming the diagnosis and determining the
cause

This step includes a detailed history taking and
examination followed by necessary investigations such
as computed tomography (CT) or magnetic resonance
imaging (MRI) of brain and ancillary investigations
such as electroencephalography (EEG), metabolic,
genetic, and coagulopathy testing. American Academy of
Neurology (AAN) recommendations on neuroimaging:!'!
Neuroimaging is recommended in the evaluation of a child
with CP if the etiology has not been established. MRI is
better than CT scanning as the yield of MRI is higher and
helps in the identification of timing of insult (Level A, Class
I-III evidence).

Step 2: Assembling the team

This will include a coordinated approach between various
branches of medicine in providing complete care to a child
with CP.

Step 3: The complete assessment

This step includes a comprehensive and extensive evaluation

of the functional abilities, comorbidities, and the support

system of children with CP. It can be further subdivided into

the following steps:

Mobility and motor impairment evaluation

Associative conditions assessment

Activities of daily living evaluation

Family dynamics and socioeconomic status assessment

Educational assessment.

A. Muscle tone: Modified Ashworth Scale is used for
tone assessment, as shown in [Table 6].

B. Associative  conditions  assessment: ~ AAN
recommendation on additional testing for

SAREE

Karnataka Pediatric Journal « Volume 35 « Issue 1 « July-September 2020

Table 6: Modified Ashworth scoring system.

Grade 0  No increase in muscle tone

Grade1  Slight increase in muscle tone, manifested by a catch
and release or by minimal resistance at the end of the
range of motion when the affected part(s) is moved in
flexion or extension

Grade 1+ Slight increase in muscle tone, manifested by a catch,
followed by minimal resistance throughout the
remainder (less than half) of the ROM

Grade3  More marked increase in muscle tone through most
of the ROM, but affected part(s) easily moved

Grade3  Considerable increase in muscle tone, passive
movement difficult

Grade4  Affected part(s) rigid in flexion or extension

comorbidities:" Due to the high incidence of
associated conditions, children with CP should be
screened for “intellectual disability, ophthalmologic
and hearing impairments, and speech and language
disorders” (Level A, Class I and II evidence).
Monitoring should be done for nutrition, growth,
and swallowing dysfunction. If screening tests are
suggestive of impairments, it should be confirmed
by other diagnostic tests.

C. Activities of daily living evaluation: The following points
are to be noted to give appropriate assistance as per the
impairment, bathing, dressing and undressing, eating,
food preparation, grooming, housekeeping, leisure, and
play; recreation, personal hygiene, mobility, self-care,
shopping, transferring (bed, chair, toiletry, etc.), and
work

Step 5: Coordinated, comprehensive care plan
implementation

After a detailed evaluation, multidisciplinary care is
implemented with the help of the team gathered so as to
achieve the goals set. Ashwal et al.'"l have provided a practice
parameter for diagnostic assessment and evaluation of a
child with CP, which provides a comprehensive flow chart for
evaluation.!"!

COMORBIDITIES IN CHILDREN WITH CP

CP is often accompanied by disturbances of sensation,
perception, cognition, communication, behavior, epilepsy,
and secondary musculoskeletal problems. This definition has
led not only to an increase in awareness of the occurrence
of comorbidities in individuals with CP but also the need
for interdisciplinary management of these comorbidities to
improve the life span and quality of life of children with CP.
Brown et al. defined comorbidity as any disorder associated
with CP, but which can also occur as a stand-alone disorder
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in individuals without CP.I"” Comorbidities occurring in

Children with CP are shown in [Table 7]. They categorized

types of comorbidities in individual with CP:

1. Comorbid/co-occurring: Disorders not caused by the
injury to the developing brain, nor are complications of
the main CP condition

2. Co-casual: Disorders caused by the same injury to the
developing brain that caused CP (i.e., epilepsy and
cognitive impairment)

3. Complications: Disorders that are complications of the
main CP condition (i.e., scoliosis and hip dislocation)

SEIZURES IN CP

Seizures are frequently encountered in children with CP.
The frequency of seizures in children with CP is 40 times
higher than the general population. Epilepsy in CP modifies
the course of CP, it complicates rehabilitation, and it also
influences motor and intellectual function. It can be life-
threatening also. Various studies show, on an average, 43%
(range 35-62%) of children with CP have epilepsy.

RISK FACTORS FOR EPILEPSY IN CP!*¥

The presence of neonatal seizures
Low Apgar score (<4 points)
Extremely preterm infants (<31 weeks of gestation)
Neonatal resuscitation
Family history of epilepsy
CP caused by pre-natal factors, especially cerebral dysgenesis
Intrauterine infection (especially herpes encephalitis).
Hemiplegic and tetraplegic forms of CP
Severe intellectual disability

. The presence of epileptiform discharges on the EEG.

¥ XN W=
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CHARACTERISTICS OF EPILEPSY IN CP

Despite the wide polymorphism of clinical cases, epilepsy in

combination with CP has a number of common characteristics.

They can be expressed as the following features.

1. In the majority of cases (up 74.2%), epilepsy in children
with CP occurs within the 1% year of life

2. Children with CP have a broad spectrum of epilepsies
- varying from favorable combinations with benign
forms to extremely severe epileptic encephalopathies
(Ohtahara, West, Lennox-Gastaut syndromes, etc.)

3. Seizures often need polytherapy

4. There is increased risk of seizures going into status
epilepticus

5. Increased risk of recurrence of epilepsy in children with
CP after antiepileptic drugs (AED) are discontinued

6. Seizure free period of 1 year is achieved in children with
normal intelligence, children on monotherapy, spastic
diplegia subtypes, and children having single seizure type.

Table 7: Comorbidities in children with cerebral palsy.

S.no. Neurologic Medical disorder

disorders

Psychiatric
disorders

1. Seizure/ ADHD

Epilepsy
2. Intellectual
disability

Nutrition and growth

Autism
spectrum
disorder

Gastrointestinal
1.Feeding problems
2.Dysphagia
3.GERD
4.Constipation
Respiratory
1.Obstructive sleep apnea
2.Parenchymal lung
disease due to aspiration
3.Restrictive lung
disease due to severe
kyphoscoliosis
4.Insufficient coughing
Genitourinary
1.Urinary incontinence
2.Detrusor hyperactivity
3.Recurrent UTI
4.Detrusor sphincter
dyssynergia
Orthopaedic
1.Contracture
2.Subluxations
3.Bony deformities
4.0Osteopenia
Hearing impa