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ABSTRACT: Although spastic paralysis could be a
clinical identification, trendy diagnostic imaging
provides data that enables the division of the results
of resonance imaging in youngsters with spastic
paralysis into 5 teams in step with the resonance
imaging arrangement. even as the clinical
presentation and also the factors predisposing for CP
area unit terribly numerous, treatment is additionally
a awfully complicated drawback. trendy treatment
of fitfulness includes each neurolysin therapies and
surgical techniques, eg, rhizotomy. These article gift
current views on definitions, risk factors, medicine
and treatment of CP in addition as comorbid issues,
eg, drug-resistant brain disorder. spastic paralysis
(CP) could be a common medicine disorder
occurring in concerning two to two.5 per one
thousand live births. it's a chronic motor disorder
ensuing from a non-progressive (static) insult to the
developing brain. CP is that the clinical presentation
of a good form of cerebral plant tissue or sub-
cortical insults occurring throughout the primary
year of life. the most typical explanation for CP
remains unknown in five hundredth of the cases;
immatureness remains the most typical risk
factorThe risk factors for CP will be divided into
preconception, prenatal, perinatal and postpartum
ones. CP ordinarily co-exists with brain disorder,
above all drug-resistant brain disorder, however
additionally with retardation, visual and handicap, in
addition as feeding and activity disorders. The
degree of motor drawback varies from delicate to
terribly severe creating the kid entirely obsessed on
caregivers. spastic paralysis is split into forms
reckoning on the sort of motor disorders that
dominate the clinical presentation; youngsters with
CP suffer from multiple issues and potential
disabilities like retardation, epilepsy, feeding
difficulties, and ophthalmologic and hearing
impairments. Screening for these conditions ought
to be a part of the initial assessment.Management of
fitfulness will be difficult with a good form of
doable therapeutic interventions. The treatment

should be goal orientating, like to help with quality,
scale back or stop contractures, improve positioning
and hygiene, and supply comfort. every member of
the child’s multidisciplinary team, together with the
kid and each oldsters, ought to participate within the
serial evaluations and treatment designing.
medicament medication, mortise joint casting,
neurolysin for focal fitfulness, bisphosphonates,
diazepam, hip police work, and dorsal surgical
procedure area unit effective. Therapies like
hyperbaric ~ element, hip bracing, and
neurodevelopmental medical aid once kid
contractures area unit already developed area unit
ineffective. within the last decade, the proof on CP
has apace enlarged, providing clinicians and
families with the chance of newer, safer, and more
practical interventions. during this update, the
author reviews this proof of the management of CP
and provides a comprehensive analysis 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

l. INTRODUCTION

Cerebral palsy (CP) isn't an outlined,
separate sickness classification, however AN
umbrella  term  encompassing  aetiologically
numerous symptoms, that amendment with age’.
The term “cerebral paralysis” was used for the
primary time over a hundred and seventy years
agone, by English people orthopedical physician
William very little, United Nations agency
correlative a troublesome labour and babe drive with
limb fitfulness and eventful contractor deformities.1
Over the years, the definition of spastic paralysis has
been repeatedly modified.2—4 per the present
definition, developed by a world team of
consultants, spastic paralysis may be a cluster of
permanent, however not unchanging, >*disorders of
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movement and/or posture and of motor operate, that
ar because of a non-progressive interference, lesion,
or abnormality of the developing/ immature
brain.The identification of spastic paralysis is
especially supported motor operate and posture
disorders that occur in babyhood and persist till the
tip of life; they're non-progressive, however
amendment with age.*®> Motor operate disorders,
that ar the core symptoms of spastic paralysis, ar
oftentimes in the course of alternative dysfunctions,
such as:  sensation, perceptual, cognitive,
communication and behavioral disorders, epilepsy,
and secondary contractor disorders. several
metabolic and non-progressive genetic disorders
might gift with motor disfunction resembling spastic
paralysis. Such disorders ar usually characterised as
CP mimics.®” There ar reports within the literature
of inborn errors of metabolism that gift as CP
mimics; an oversized proportion of those diseases ar
treatable specified medicine injury will either be
reversed or prevented.9 the first aetiology of a
spastic paralysis syndrome must always be known if
doable. this is often significantly necessary within
the case of genetic or metabolic disorders that have
specific disease-modifying treatment.® creating a
certain identification of a metabolic or genetic
disease has necessary implications for the likelihood
of treatment, correct prognosis and genetic
direction. The aim of the current literature review
was to debate current views on definitions, risk
factors, medicine and treatment of CP furthermore
as comorbid issues, eg, drug-resistant brain
disease.Mechanism.

EPIDEMIOLOGY

The worldwide incidence of CP is just
about two to two.5/1000 live births. The incidence is
powerfully related to fertilization age, occurring in
one of twenty living preterm infants.’ it's vital to
notice that though immaturity is that the commonest
risk issue for developing CP, the bulk of affected
kids square measure full-term . this could be
explained by the actual fact that there square
measure more full-term than preterm infants born at
a given time.3 Despite the reduction within the rate
of birth physiological state from 40/100 000 in 1979
to 11/100 000 in 1996, no associated reduction
within the prevalence or incidence of CP was seen.4
In fact, the prevalence of CP within the USA
multiplied by 2 hundredth (from one.9 to 2.3/1000
live births) between 1960 and 1986." This increase
is probably going associated with the survival of
terribly low birth weight premature infants.5 there's
additionally proof of associate associated increase
within the severity of the incapacity’®. This

emphasizes the requirement for a lot of efforts to
decrease the speed of immaturity additionally to
decreasing the associated medical specialty injury
among these infants.
FREQUENCY OF CEREBRAL PALSY
INCIDENCE

The average incidence of spastic paralysis
is calculable to vary between one.5 and 3.0 per a
thousand live births; these values modification
among elite teams of patients, reckoning on
numerous risk factors.8 an enormous role within the
compilation of medical specialty information
regarding a number®® of the ecu countries was
compete by police work of spastic paralysis in
Europe (SCPE), containing registers of sick Kids
from completely different European centres, that
was established in 1998 victimization funds from
the ecu Commission. SCPE was created thanks to
the need of standardizing and harmonizing the
definitions of spastic paralysis additionally
because™ the inclusion and exclusion criteria, in
order that researchers and practitioners handling
spastic paralysis might use a “common” language™.
The activity of SCPE was aimed toward making a
standardized info, initiating cooperation in analysis
comes, gaining a stronger understanding of CP
causes and rising the standards of look after kids
with spastic paralysis.7 initio, SCPE was composed
of fourteen centres in eight European countries;
within the following years, it absolutely was
augmented to incorporate extra centres.7 presently
SCPE has twenty five active centres in twenty
European countries*®:Oesterreich, Belgium, Croatia,
Denmark, France, Greece, Spain, Ireland, Iceland,
Latvia, Malta, Germany, Norway, Portugal,
Slovenia, Svizzera, Sweden, Hungary, the uk and
European country. SCPE work is administered by
specialists handling CP problems in numerous
fields, ie, epidemiologists, pediatric neurologists,
neonatologists,paediatricians,gynaecologists, ™
geneticists, surgeons, orthopaedists, public health
specialists, physiotherapists, activity therapists,
speech and language therapists, nutritionists and
social staff. SCPE work has contributed to the
analysis of CP incidence at completely different
time intervals, above all reckoning on the birth
weight.13,14 information from the register of 6500
kids with CP from thirteen European centres, that
were revealed in 2002 and anxious the years 1980—
1990, allowed for estimating the common incidence
of CP as two.08 per a thousand live births; but, the
incidence among premature babies with birth weight
below 1500 grams was quite seventy times on top of
in kids with birth weight of 2500 grams and a lot
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of.13 Another study involved the analysis of CP
incidence in infants born within the years 1980—
1996 with birth weight below 1500 g in sixteen
European countries. CP incidence during this cluster
of kids diminished from sixty.6 per a thousand live
births in 1980 to thirty-nine.5 per a thousand live
births in 1996.14 elaborated information on CP
incidence reckoning on a baby’s maturity at birth
was provided by the meta-analysis of analysis
results revealed within the years 1985-2006,
conducted by Belgian researchers®®.15 The results
were compared for four groups: premature infants
born before the twenty eighth week of maternity,
those born between the 28th-31st week of maternity,
those born between the 32nd-36th week of
maternity, and babies born later than the thirty
seventh week of maternity®’. The incidence of CP
ranged from one46 cases per a thousand live births
within the initial cluster of kids to 1.13 cases per a
thousand live births within the cluster of kids born
when the thirty seventh week of maternity. within
the remaining 2 teams, these indicators reached
62/1000 (for kids born between the 28th-31st week
of pregnancy) and 7/ a thousand (for infants born
between the 32nd-36th week of pregnancy),
severally. In 2013, Canadian researchers, Oskoui et
al, conducted a meta-analysis of CP incidence
supported an issue literature review from the years
1990-2005, taking into thought each the birth
weight and vertebrate age of infants.16 the final
incidence of CP was established as two.11/1000 live
births; the best indicator was noted for babies whose
birth weight ranged from a thousand g to 1499 g
(59.18/1000 live births) and for babies born before
the twenty eighth week of maternity (111.8/1000
live births). The multi-centre study supported SCPE
registers, revealed in 2016, that involved the years
1980-2003%, showed a downward trend in CP
incidence.17 the final incidence of spastic paralysis
born from 0ne.90/1000 live births in one980 to
1.77/1000 live births in 2003. The downward trend
was additionally noted within the case of babies
with a really low birth weight (VLBW), ie, 1000—
1499 g (a decrease from seventy.9/1000 to thirty
five.9/1000), and babies with a coffee birth weight
(LBW), ie, 1500-2499 g (a decrease from
eight.5/1000 to six.2/1000). in step with the authors,
in kids with birth weight over 2499 g, a statistically
insignificant downward trend (from one.17 to
0.89/1000) may be determined®. The incidence of
CP in babies with an especially low birth weight
(ELBW), ie, below a thousand g, was at a stable
level — a mean of forty two.4/1000 live births.
throughout that point, however, the rates of each
birth and survival of premature babies with ELBW

clearly augmented thanks to respectable advances in
tocology (modern strategies of antenatal medical
specialty, in-utero transport, intensive baby care).17

TYPE AND
CEREBRAL PALSY
Clinical manifestations and classification
schemes youngsters with CP typically gift with
organic process delay and motor deficits. the
excellence between a static (non-progressive) and
progressive clinical course is incredibly vital.
Classically, loss of antecedently nonheritable
milestones (regression) marks the onset of most
metabolic and neurodegenerative disorders (NDD).
However, some NDD or metabolic disorders have a
slow rate of progression and might be misdiagnosed
as CP. so, clear organic process regression might not
be evident, notably within the early stages of the
sickness or at a younger age of onset. additionally,
the medical specialty consequences of CP is also
delayed for many months thanks to the state of the
systema nervosum®*.Motor deficits of CP embrace
negative phenomena like weakness, fatigue,
unskillfulness and positive phenomena like
fitfulness, clonus, rigidity, and spasms. fitfulness
could be a speed dependent accrued tonicity with
hyperreflexia ensuing from hyperexcitability of the
myotactic reflex. It will result in muscle stiffness,
purposeful impairment, and atrophy. If not treated, it
will achieve muscle pathology, contractures, and
resultant contractor deformities.”> CP are often
classified in keeping with the severity of motor
deficits as delicate, moderate, or severe. many
different classification systems exist supported the
pathophysiology, etiology, and distribution of motor
deficits as follows. Pathophysiologic classification
Insults leading to neuronic loss are often 1) plant
tissue (pyramidal), leading to fitfulness, 2) basal
ganglial (extrapyramidal), leading to abnormal
movements like choreoathetosis, 3) neural structure,
leading to hypotonus, or 4) mixed. Spastic CP is that
the most typical sort, accounting for up to seventy
fifth of cases.8A smaller proportion of kids with CP
demonstrate extrapyramidal (dyskinetic) options,
together with combos of nervous disorder, chorea,
and dystonia. The abnormal movements typically
develop within the second year of life and become
most apparent throughout willing motor activities
with associated speech impairments. most kids with
extrapyramidal®® CP have traditional intelligence,
however their skills are often underestimated
because of the severity of their motor and
communication  deficits. icterus  (bilirubin
encephalopathy) could be a leading reason for
extrapyramidal CP. The affected newborn infant

CLASSIFICATION OF
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seems weak, listless, and hypotonic, with poor
feeding. Over a amount of months, hypertonia,
opisthotonus, choreoathetosis, and sensorineural
deafness develops. Hypotonic encephalopathy
happens rarely; but, most kids achieve different CP
subtypes. Mixed CP happens once the kid displays a
mixture of options, like fitfulness and
choreoathetosis. Etiologic Classification Up to five
hundredth of CP cases haven't any acknowledgeable
underlying etiology. The etiologies are often
classified according the temporal arrangement of the
insult as antepartum (commonest), natal, or
postpartum. Another etiologic arrangement depends
on the particular cause like innate (developmental,
malformations,  syndromic)  or  nonheritable
(traumatic, infectious, hypoxic, ischemic, TORCH
infections, and others). perinatal physiological
condition could be a cause in just V-day to fifteen of
all cases.9 Most of those youngsters have clinical
options of baby hypoxic anemia brain disorder
(HIE) like a disturbed level of consciousness,
seizures, and different organ disfunction. though a
traditional twine hydrogen ion concentration
excludes Classification of Motor disfunction CP are
often classified in keeping with the topographical
distribution of motor involvement. Motor deficits
embrace palsy, diplegia, hemiplegia,
triplegia,quadriplegia, and double paralysis.
paralysis is gift once the lower extremities area unit
primarily affected, though the higher extremities
aren't fully spared. Spastic paralysis is that the most
typical sort of CP and is related to immaturity. The
periventricular germinal matrix, that could be a
region of active neuronic proliferation, is especially

prone to hemorrhage and hypoxic anemia injury. the
encircling periventricular nerve tissue contains
pyramidic fibers that descend through the inner
capsule to provide the lower limbs. additional
peripheral within the periventricular nerve tissue
area unit the pyramidic tracts of the higher limbs.
Therefore, periventricular insult in preterm infants
affects the lower limbs quite the higher limbs,
leading to spastic paralysis. Note that the term
paralysis shouldn't be utilized in this context
because it implies a neural structure insult leading to
lower motor nerve fiber lesion involving the lower
limbs solely, i.e. not cerebral in origin with fully
traditional arm perform. paralysis is characterised by
involvement of 1 facet of the body, with the arm
generally additional affected than the leg. this can be
thanks to larger plant tissue illustration (motor
homunculus) of the hand and arm compared to a
smaller leg space. palsy refers to single limb
involvement. this can be typically the results of
terribly delicate paralysis with arm deficits solely.
once all four limbs area unit concerned, palsy is that
the acceptable descriptive term. this can be the
foremost disabling, with twenty fifth of the affected
youngsters requiring total care.1 Double paralysis
refers to the kid with palsy involving the arms quite
the legs with facet imbalance. Triplegia is rare and
typically results from milder and extremely uneven
double paralysis (sparing one leg) or milder uneven
paralysis (sparing one arm). These subtypes are
often tough to delineate clinically in some
youngsters, notably since the degrees of incapacity
will vary wide at intervals these subtypes.

Topographical classification of CP
Undateral
Monopiegla Hemiplegia Diplegia

Bllateral Total body
A tnvqyeﬂen1
Trpiegia Quadriplega
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EVALUATION
Comprehension analysis of youngsters with CP

The comprehensive analysis and care of a
toddler with CP will be simplified into the
subsequent 5 steps: Confirming the diagnosing and
determinative the cause, grouping “the team,”
assessing purposeful skills, determinative goals of
care, and comprehensive care initiation*

Step 1: Confirming the diagnosing and
determinative the cause This step includes an in
depth history taking and examination followed by
necessary investigations like computed axial
tomography (CT) or resonance imaging (MRI) of
brain and  supportive  investigations like
electroencephalography (EEG), metabolic, genetic,
and coagulopathy testing. yank Academy of
Neurology (AAN) recommendations on
neuroimaging: Neuroimaging is suggested within
the analysis of a toddler with CP if the etiology has
not been established*“. imaging is healthier than
CT scanning because the yield of imaging is higher
and helps within the identification of temporal order
of insult (Level A, category I-111 evidence).

Step 2: grouping the team this can embrace

a coordinated approach between varied branches of
drugs in providing complete care to a toddler with
CP.
Step 3: the entire assessment This step includes a
comprehensive and in depth analysis of the
purposeful skills, comorbidities, and therefore the
network of youngsters with CP. It will be additional
divided into the subsequent steps: one. quality and
motor impairment analysis two. Associative
conditions assessment three.

Activities of daily living analysis four. Family
dynamics and socioeconomic standing assessment
five. instructional assessment

B. Associative conditions assessment: AAN
recommendation  on  further  testing  for
comorbidities: because of the high incidence of
associated conditions, youngsters with CP ought to
be screened for  “intellectual incapacity,
ophthalmologic and hearing impairments, and
speech and language disorders” (Level A, category I
and 11 evidence)*"*3*°. observation ought to be in
dire straits nutrition, growth, and swallowing
pathology. If screening tests square measure
suggestive impairments, it ought to be confirmed by
different diagnostic tests

C. Activities of daily living evaluation: the
subsequent points square measure to be noted to
grant acceptable help as per the impairment,
bathing, dressing and undressing, eating, food
preparation, grooming, work, leisure, and play;
recreation, personal hygiene, mobility, self-care,
shopping, transferring (bed, chair, toiletry, etc.), and
work
Step 5: Coordinated, comprehensive care arrange
implementation once an in depth analysis,
multidisciplinary care is enforced with the
assistance of the team gathered therefore on reach
the goals set. Ashwal et al. have provided a observe
parameter for diagnostic assessment and analysis of
a toddler with CP*“% that provides a
comprehensive flow chart for analysis.

Muscle tone: Modified Ashworth Scale is used for tone assessment, as shown in [Table 1].

Table 6: Modified Ashworth scoring system.

Grade 0

No increase in muscle tone

Grade 1

Grade 1 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

Grade 3

More marked increase in muscle tone through most of
the ROM, but affected part(s) easily moved
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Grade 3 Considerable increase in muscle tone, passive movement
difficult
Grade 4 Affected part(s) rigid in flexion or extension

DIAGNOSTIC PROCEDURE IN CEREBRAL
PALSY

Cerebral Palsy medicine Procedures
designation of brain disorder relies on clinical
presentation, a particular interview regarding the
physiological state, labour, baby and child amount,
the course of development and also the
currentperformance of the child’s motor functions.
extra examinations will  facilitate in CP
designation®. Neuroimaging Examination vital info
is provided by neuroimaging examination, ie, brain
ultrasound in infants, pc pictorial representation in
older youngsters, and particularly, resonance
imaging (MRI) of the brain. magnetic resonance
imaging are often conducted for foetuses and
untimely born babies. The results of imaging studies
straight forward interpretation and classification of
brain MRI results by each clinicians and alternative

| Face Scalp

Psonasis, seborrhoeic dermatitis,
tinea capitis

| Naevus, epidermal cyst

| Acne, rosacea, impetigo,
| seborrhoeic dermatitis,

| contact dermatitis,

| lupus erythematosus

|

| Naevus, actinic keratosis,

| seborrhoeic wan., viral wart,
| keratoacanthoma, basal cell
| carcinoma

| Genitalia

| Herpes simplox,
| scables, psonasis,
| syphilis {chancre)

Viral wart,
motluscum contagiosum

Limbs
| Atapic eczema, psoriasis,

| erythema multiforme,

| lichen planus

; Naevus, dermatofibroma,

Hidradenitis suppurativa, erythrasma,
tinea corporis, seborrhoeic dermatitis

Skin tag

victimisation the magnetic resonance imaging
technique demonstrate abnormalities in additional
than eightieth of patients with CP*"*3, magnetic
resonance imaging examination reveals anatomic
anomalies characteristic of specific CP types; it
additionally permits for an improved understanding
of pathologic process, brain injury aetiology and
structuralfunctional dependencies in CP. Work
conducted by SCPE has junction rectifier to the
institution of a system of magnetic resonance
imaging results classification (magnetic resonance
imaging organisation, MRICS) for youngsters with
brain disorder***®**, Recommendations for this
organisation were revealed on-line in 2016, so
written in 2017. The aim of the magnetic resonance
imagingCS is to change
specialists managing CP patients. consistent with
MRICS,

Axilla Trunk

Acne, psonasis,
pityriasis rosea,
tinea versicolor,
drug eruption

. skin tag, keloid,
™ 1 _neurofibroma

(/ Hands

Contact dermatitis,
atopic eczema,
psoriasis, scabies

Viral wart,
actinic keratosis,
keratoacanthoma

Key
Regional pattermns

| seborrhoelc wart Eruptions
Groin | Tumours
Tinea crutis, Distribution patterns

I psonasis, of skin eruptions

Z 4 o >

| Feet hidradenitis Central

I suppurativa, o

| Tinea pedis, seborrboeic L | Peripheral

| contact dermatitis, dermatitis =

| psoriasis = | Flexural

| Skin tag,

| Viral wart, com, naevus Extensor

seborrhoeic wan
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Table 2 Classification into a particular level of performance according to data from the Gross Motor Function
Classification System (GMFCS) *

Level of Performance Characteristics

| The patient can walk freely

I The patient walks on their own with certain (slight) limitations

1] The patient walks using ancillary equipment

v The patient can move on their own but with certain limitations;
he/she can use an electric wheelchair

\% The patient is not able to move on their own; he/ she is transported in
a wheelchair by a carer

images in youngsters with CP ar classified into 5
main groups:

A. Maldevelopments;

B. Predominant nerve tissue injury;

C. Predominant grey substance injury;

D. Miscellaneous;

E. Normal.30 consistent with SCPE
recommendations, if there ar many patterns, the
predominant pattern that's believed to be
presumably to possess junction rectifier to the CP
ought to be classified first; if there's another
unhealthful pattern (A, B or C), this could be
classified individually. thanks to the myelination
method development within the initial years of
life***, SCPE recommends classifying adult male
pictures performed when the kid has reached a pair
of years ancient consistent with the MRICS system,
unless the previous pictures unconcealed a selected
pathology.Figure a pair of presents chosen samples
of resonance imaging from the authors’ own
analysis. typical adult male imaging has limitations
in delineating nerve tissue tracts exactly®>*®. a
strong technique providing precise identification of
nerve tissue microstructure is diffusion tensor
imaging (DTI). Diffusion tensor imaging captures
restrictions within the random movement of water
protons by macromolecules and medulla to check
brain nerve tissue tracts. It are often wont to produce
two- and three-dimensional color maps of traditional
nerve tissue design and to produce a lot of precise
identification of nerve tissue infertility and injury
than typical imaging. DTI is exclusive in its ability
to non-invasively visualize nerve tissue fibre tracts
within the human brain. it's effective in up
diagnostic accuracy and provides new info
concerning the character and extent of patterns of

nerve tissue cerebral abnormalities in youngsters
with CP. It shows varied nerve tissue injury patterns
in patients with PVL, with the foremost frequent
injuries being to the retrolenticular a part of the
interior capsule, posterior thalamic radiation,
superior corona radiata and commissural fibres. This
technique indicates that nerve tissue tracts from each
the modality and cortical region play a vital role
within the pathophysiology of motor incapacity in
CP patients>*****DTI metrics (lower half property
and better crosswise diffusivity) within the down
pointed tracts correlate with a lot of important motor
impairment. DTI imaging additionally shows that
the  motor dysfunctions in  periventricular
leukomalacia could, in part, mirror disruption of
sensory connections outside the classic pointed
motor pathways. A meta-analysis of DTI studies
revealed from January 1999 to January 2019 shows
that half property (DTI metric) inside the posterior a
part of the interior capsule is a lot of closely
associated with motor dysfunctions and may
probably be a biomarker for evaluating the degree of
motor impairment in spastic brain disorder®*>* the
opposite neuroimaging modalities which may be

employed in CP patients are:
magnetoencephalography (MEG), practical
magnetic  resonance imaging (fMRI), and

volumetrical magnetic resonance imaging of gray
and nerve tissue. There are multimodal studies that
mix findings from totally different neuroimaging
strategies. The results of those studies may facilitate
in understanding the practical and structural changes
in brain disorder. Other extra Examinations Due to
the complexness of issues within the clinical
presentation of CP, psychological tests, vision
analysis, measuring tests and
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electroencephalography (EEG) are administrated.7
the worth of graphical record, particularly video
graphical record, can't be overestimated within the
differentiation of each non-epileptic attack
disorders, °"*®as well as involuntary movements,
and kinds of epileptic seizures in youngsters
affected by CP and co-existing encephalopathy Age
of brain disorder designation CP designation isn't
straightforward — it should be preceded by an in
depth interview, AN analysis of the course of the
child’s development and also the results of extra
tests. It additionally needs a comparatively long
clinical observation amount. To diagnose brain
disorder, one has to distinguish it from alternative
motor disorders, with a unique nature and course.
Some neuro developmental disorders in formative
years are often temporary, whereas progressive
motor disorders, a minimum of within the period of
play of unwellness, will have an identical clinical
presentation to it of CP***"*® Taking into thought
the central systema nervosum maturation, brain
physical property and also the dynamic clinical
presentation, the ultimate identification of CP,
especially of a number of its varieties, can not be
created prior at many years recent. However,
typically the symptoms indicating the likelihood of
CP ar gift already in early infancy. In such cases,
delayed identification will result in a delay in
enterprise correct treatment, and, in consequence, to
the more serious functioning of the kid and his/her
family within the future®®°"*®, There ar varied
studies that examine diagnostic tools enabling
Associate  in Nursing early identification,
particularly in newborn babies happiness to the
unsound cluster, ie, premature patients, with an
occasional birth  weight or abnormalities in
neuroimaging. In consequence, Associate in Nursing
early identification permits for early implementation
of medical interventions thus on optimize the motor
and psychological feature functions thanks to brain
malleability, stop secondary lesions, and improve
the standard of the child’s life, however additionally
his/her well-being and also the quality of lifetime of
his/her carers. crucial the precise age at that the
ultimate identification of spastic paralysis ought to
be created is Associate in Nursing equivocal issue.
For the requirements of international analysis
programmes, supported registers of patients with CP
in several components of the planet, like the New
South Wales CP Register, the Western Australian
CP Register and SCPE, it absolutely was necessary
to ascertain common criteria for CP identification,
and inclusion/exclusion criteria, together with the
criterion old-time. The reciprocally in agreement
criterion old-time permits for collection all the info

and confirming the identification.”®*"*® within the

majority of registering programmes, this age was
established as five years. the ultimate
recommendation, however, is that the kid ought to
have reached four years old-time so as to be
properly diagnosed with CP. alternative Medical
issues Co-Existing with Motor incapacity in CP
Patients brain disorder in kids with spastic paralysis
brain disorder could be a separate, vital clinical
downside in kids with CP. Its incidence ranges from
fifteen to 55-60%, and in line with some authors,
even up to 90-94% of youngsters and adults with
CP.45-49 brain disorder in kids with CP is usually
disclosed within the 1st 4-5 years of life, sometimes
within the 1st year of life The incidence of brain
disorder varies betting on the kind of spastic
paralysis. brain disorder is sometimes discovered in
tetraplegia (50-94%); it oft accompanies unilateral
paralysis (33— 50%), however it rarely affects kids
stricken by palsy and also the atactic sort of CP (16—
27%).There ar several studies regarding risk factors
for brain disorder in kids with CP. one in all the
numerous factors is subnormality.®**"%® jt's
calculable that over five hundredth of youngsters
with CP and subnormality suffer from brain
disorder. The results of investigations additionally
indicate a correlation between infant convulsions
and a better risk of brain disorder in kids with CP.
loads of knowledge on the incidence of brain
disorder, also because the correlation between brain
disorder and also the course of the time of life,
incidental disorders and also the sort of CP was
provided by population studies conducted by Sellier
et al. They were supported SCPE registers from
seventeen regions and anxious kids with CP born
within the years 1976-1998. This analysis disclosed
a general trend for Associate in Nursing exaggerated
incidence of brain disorder among kids with CP
within the years 1976-1983, followed by a come by
the years 1983-1998. brain disorder sometimes
occurred in kids with the dyskinetic and bilaterally
spastic sort of CP and in kids with incidental vision
and hearing disorders, subnormality and also the
inability to run. within the case of those kids, brain
disorder risk factors were brain development
malformations, day of the month birth or moderately
preterm birth (compared to terribly preterm birth),
infant convulsions, artificial metabolism support,
also as treatment in Associate in Nursing medical
care Unit.53 Co-existence of brain disorder in an
exceedingly kid with CP will increase the chance of
death, together with questionable fast sudden death
in brain disorder (SUDEP). this idea is known
because the fast, sudden death of someone stricken
by brain disorder (in the presence of witnesses or
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while not them), that isn't associated with Associate
in Nursing injury or drowning. Death happens in
“mild circumstances”; it should occur throughout a
seizure or while not one, ***"**however not in
epilepsy. Autopsy doesn't reveal the explanation for
death. the chance of SUDEP is that the highest
among young adults (aged 20-45) stricken by brain
disorder. within the population of youngsters, the
chance of SUDEP is ten times lower — it's calculable
to succeed in one.1-3.4/ one thousand unwell kids
annually. the foremost risk issue for SUDEP is that
the high frequency of generalized tonic-clonic
seizures also because the presence of night seizures.
alternative risk factors embrace the first onset of
brain disorder, male sex, subnormality, long period
of unhealthiness, polytherapy, and prone position
throughout  sleep.  subnormality  Intellectual
incapacity is a vital and comparatively common
incidental impairment in CP that has the potential to
more have an effect on daily activities, burden of
care, quality of life, effectiveness of interventions,
and longevity.**>"*® Intellectual organic process
incapacity is outlined by important delay in 2 or a
lot of organic process domains at less than five years
recent, Associate in Nursingd Associate in Nursing
1.Q. of seventy and below at an older age.9 The
proportion of youngsters with CP and intellectual
impairment varies between four-hundredth and sixty
fifth. The frequency of intellectual incapacity has
been according to be comparatively higher in
association with paralysis, poor gross motor operate,
and brain disorder. there's additionally Associate in
Nursing association between brain disorder in kids
with spastic paralysis and also the degree of mental
impairment. The incidence of brain disorder in CP,
principally in kids with unilateral paralysis and
palsy, is related to reduced mental capacities.61
deficiency disease and duct Complications the bulk
of youngsters with spastic paralysis have feeding
difficulties and duct issues like bodily cavity
dysfunctions, passageway illness, and constipation.
Oral feeding could be a advanced method requiring
a mature intake ability Associate in Nursingd an
particularly mature coordination of intake with
respiratory and swallowing. kids with spastic
paralysis usually have problem with intake.
alimental intake could be a extremely organized
method that's essential for infants’ feeding
throughout the primary vi months of their lives.
Associate in Nursing infant’s inability to perform a
secure Associate in Nursingd productive oral
feeding may be an early detector of state of the
central system. A pilot study shows, mistreatment
diffusion imaging, the link between alimental intake
patterns and also the microstructural integrity of

sensory-motor tracts in newborns with brain injury.
Feeding difficulties among kids with CP play a vital
role within the pathological process of deficiency
disease and increase the chance of growth
failure.Physical growth could be a amount of health
and well-being in Kkids.66 Besides growth failure,
the results of deficiency disease embrace ablated
cerebral operate, impaired immune operate,
impaired circulation with poor wound healing, and
diminished metabolism muscle strength. bodily
cavity disorder is discovered in a pair of out of three
kids with CP and is thought to influence not solely
their nutritionary standing, however additionally
their metabolism health and parental stress.
Researchers from Oxford in their study found that 2
hundredth of oldsters according feeding as trying or
unenjoyable, with exaggerated rates of stress with
increasing gross motor impairment severity. In
spastic paralysis, growth and nutrition disorders ar
common. they will be gift among all kids with CP;
but, they're a lot of distinguished among those with
increasing severity of motor impairments. Speech
issues Over five hundredth of youngsters with CP
exhibit some kind of speech impairment. speaking
involves  respiration  beside  vocal organ,
velopharyngeal and articulative movements, and any
of those functions is also hampered in CP. Motor
disorders poignant speech embrace
dysarthria/anarthria and  dyspraxia/apraxia of
speech. speech disorder is characterised by slow,
weak, general and/or uncoordinated movements of
the speech muscular structure. Apraxia/dyspraxia is
characterised by a disturbance within the motor
coming up with and programming of speech
movements.Speech ability is expounded to the kind
of CP, gross motor operate, the presence of
subnormality and also the localization of brain
maldevelopment and lesions.70 Associate in
Nursing association between the kind of CP and
speech ability was according by author et al within
the Norwegian study. Ninety % of the kids with
unilateral spastic CP had traditional or graspable
speech, whereas ninety seven of the kids with
dyskinetic CP had severely impaired or no speech.

MANAGEMENT
Medical management of CP

Wide assortments of medications are used
in CP to reduce symptoms and address
complications and treat comorbidities. Children who
experience spasticity and unwanted or uncontrolled
involuntary movements such as dystonia, chorea,
and athetosis are often prescribed drugs to minimize
the movements, relax muscles, increase comfort,
and facilitate better posture and functionality. Drug
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therapy is also used to treat seizures, behavioral
issues, pain, bowel movements, and manage other
comorbidities and improve quality of life.

Spasticity management %

Spasticity treatment may include one or more of the
following options: 1. Oral medications 2. Chemical
blockage: Botulinum toxin and/or phenol 3.
Intrathecal baclofen pump 4. Surgical management
5. Physical measures such as physiotherapy,
occupational therapy, orthosis, and plaster caster use

The most commonly used drugs and dosages are:

1. Baclofen — dose 0.12-1 mg/kg/day

2. Tizanidine — 0.3 mg-0.5 mg/kg/day

3. Benzodiazepines (e.g., diazepam - 0.12-0.8
mg/kg/day and clonazepam — 0.01-005 mg/kg/day)
4. Dantrolene sodium: 3—12 mg/kg/day.

FEW TIPS TO SELECT DRUGS FOR

SPASTICITY

1. Intractable seizures AND seizure tendency —

avoid baclofen

2. Spasticity AND dystonia — baclofen

3. Sleep problems — bedtime diazepam/tizanidine

4. Myoclonus — clonazepam

5. Liver problems — avoid tizanidine, dantrolene.

MANAGEMENT OF MOVEMENT DISORDERS

INCP

Medications used for dystonia are:

1. Trihexyphenidyl — Anticholinergic. Starting
dose of 0.1-0.2 mg/kg/day, increase once in 3
days to the maximum dose of 1 mg/kg/day
(total-max dose (total-max dose kg—30 mg/day
and more than 10 kg—60 mg/day**®’. can be
tried with monitoring adverse effects). The
main side effects are dry eyes and mouth,
gastrointestinal disturbances, urinary retention,
and behavioral disturbances

2. Tetrabenazine — dose 0.5 mg-4 mg/kg/day. In 2

or 3 divided doses, increase once in 3 days. Side

effects  include  drowsiness, parkinsonism,
depression, insomnia, nervousness, anxiety, and
akathisia

3. Baclofen (in high doses 1 mg/kg /day reduces

dystonia)

4. Levodopa (Syndopa) — start at 0.5 mg/kg/day up
to 10— 20 mg/kg/day)

5. Benzodiazepines (e.g., diazepam - 0.12-0.8
mg/kg/day and clonazepam — 0.01-005 mg/kg/day)
6. Deep brain stimulation.

REHABILITATION: PHYSIOTHERAPY AND
OCCUPATIONAL THERAPY Therapy program

1. Infant-stimulating advanced postural equilibrium
and balance reactions to provide head and trunk
control

2. Toddler and preschool-stretching the spastic
muscles strengthening the weak ones and promoting
mobility

3. Adolescent-improving cardiovascular status.

Therapy methods

1. Bobath neurodevelopmental therapy. This
is the most commonly used therapy method in CP
world-wide. The aims of this therapy are to
normalize  muscle tone, stimulate normal
movements, and inhibit abnormal primitive reflexes.
It uses reflex inhibitory positions to decrease tone
and promote the development of advanced postural
reactions by stimulating key points of control.®*%2

2. Hand-arm bimanual intensive training (HABIT)
for hemiplegic CP where the child is trained to use
both hands together through repetitive tasks such as
drumming, pushing a rolling pin, and pulling apart
construction toys (Legos).

3. Constraint-induced movement therapy (CIMT)
involves restraint of the unaffected limb to
encourage the use of affected limb during the
therapeutic tasks. The restraint may be by the use of
casting or physically restraining by holding the
normal hand.%3%*

4. Context-focused therapy involves changing the
environment rather than the child’s approach. 5.
Goal-directed functional training lays emphasis on
activities based on goals set by the child using a
motor learning approach.

Flow diagram showing Surveillance for Cerebral
Palsy in Europe (SCPE) classification of cerebral
palsy. Hierarchical classification tree of sub-types
(adapted from DMCN2000).
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OCCUPATIONAL THERAPY IN CP

As CP can affect children in very different
ways, the occupational therapist will start with a full
assessment. The focus of the assessment will be as
much about understanding the child’s abilities as
understanding what they are finding difficult and
why.gs66 During the assessment, the occupational
therapist will also want to gain an understanding of
the child’s own goals as well as the goals of their
parents, carers, or school. The occupational therapist
will provide tailored advice once information
obtained during assessment. Below are some
examples of how an occupational therapist can
assist:
* Improve the child’s skills by adapting tasks,
teaching, and training or advise on appropriate
assistive technology to maximize independence and
increase participation®” %
* Provides structural building changes and/or
equipment in home and schools to facilitate safe
access
 Facilitate access to the school curriculum and
support school staff in understanding how to best
support the child’s education®®"™
* Provides advice on equipment and techniques to
maintain postural alignment, to reduce the risk of
fixed postural changes such as splinting, supportive
seating, and positioning while sleeping.

EXERCISES USED IN
THERAPY

Occupational therapy involves using functional
activities to progressively improve functional
performance. Occupational therapy exercises focus
on the following skill areas:

OCCUPATIONAL

* Fine motor control — improves hand dexterity by
working on hand muscle strength, finger isolations,
in-hand manipulations, arching the palm of the
hand, thumb opposition, and pincer grasp. Activities
include squeezing a clothespin, playing with water
squirt toys, and pushing coins into the slot of a
piggy bank™

* HABIT: Bilateral coordination

» Upper body strength and stability — play focuses
on strengthening and stabilizing the trunk (core),
shoulder and wrist muscles through exercises such
as crawling and lying on the prone position while
reading

* Crossing the midline — these activities such as
making figure eights with streamers and throwing
balls at a target to the right or left of center, teach
the child to reach across the middle of their body
with their arms and legs to the opposite side "™

* To improve visual motor skills, activities that
improve hand-eye coordination such as drawing,
stringing beads, catching, and throwing a ball

* For visual perception — activities include alphabet
puzzles, playing with different shapes, and matching
games

» For self-care, activities such as brushing their
teeth, getting dressed, and self-feeding are
useful. ™"

VARIOUS TECHNIQUES TO REACH THEIR
GOALS ARE

* Pediatric CIMT — ask the child to use weaker limb
while restraining normal limb

* Sensory integration therapy — here advise activities
that stimulate various sensations such as the skin by
providing different texture experiences; sand, water,
dough, and finger painting.”’
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ROLE OF BOTULINUM TOXIN AND
ORTHOPEDIC INTERVENTION IN CP[17-19]
Quick orthopedic examination includes

1. Gait and gross motor function classification
system (GMFCS) grading

2. Analysis of range of motion and joint contractures
of various joints

3. Motor strength assessment

4. Assessment of torsional deformity

5. Upper limb and spine examination.

PATIENT SELECTION FOR BOTULINUM
TOXIN

1. Favorable factors

a. Focal goals with specific anticipated functional
benefits

b. Increased dynamic muscle stiffness

c¢. Muscular hypertonia with a functional goal.

2. Negative factors

a. Severe fixed contractures

b. Bony torsion and joint instability

c. Bleeding disorders

d. Too many target muscles — consider other
treatment options, or prioritize.

TIMING OF TREATMENT FOR BOTULINUM
TOXIN

e For the lower extremity, early treatment is
preferable: 1-6 years of age

* For the upper extremity: More than 4 years of age

» Treatment during the dynamic phase of motor
development maximizes the chance of permanent
modification of the disease

e Early treatment may allow postponement,
simplification or even, occasionally, avoidance of
surgery

* Later treatment can still be valuable in terms of
pain relief, ease of care, and functional goals such as
sitting or standing.

RECOMMENDED SAFE DOSE OF
BOTULINUM TOXIN

1. Range (U/Kg body wt.): 1-20 U

2. Maximum total dose (U): 400 U 3. Range
maximum dose/site (U): 10-50 U.

We did study Koushik et al. [20] there is no
difference in outcome with the administration of
injection botulinum toxin manual versus ultrasound-
guided for lower limb muscle spasticity

PREVENTION

Prevention

PREVENTION OF CP

Primary prevention — preventing the occurrence of
CP

1. Health promotion

A. Health education for adolescent girls and
improving anemia and nutrition

B. Improvement on the nutritional status of the
community

C. Improvement in pre-natal, natal, and post-natal
care

D. Optimum health-care facility and infrastructure
E. Awareness regarding developmentally supportive
neonatal care. "

2. Specific protection

A. Rubella immunization for girls

B. Folic acid supplementation during pregnancy

C. Universal iodization of salt

D. Prevention of exposure to teratogenic agents and
radiation

E. Pre-natal tests such as triple test and quadruple
test

F. Universal immunization for all children

G. Administering anti-D globulin to prevent
Rhisoimmunization

H. Intrapartum fetal monitoring to detect fetal
distress

I. Improving immunization coverage and preventing
accidents.

Secondary prevention Halting and arresting disease
progression by early diagnosis and treatment

1. Newborn thyroid screening

2. Neonatal metabolic screening for a treatable
inborn error of metabolisms such as galactosemia
and phenylketonuria

3. High-risk newborn follow-up clinics for early
detection “at risk babies”

4. Cervical encerlage for cervical incompetence to
prevent prematurity

5. Antenatal administration of magnesium sulfate to
mothers at risk of preterm delivery before 34 weeks
of gestation reduces the risk of CP

6. Therapeutic hypothermia for neonates with
hypoxicischemic encephalopathy.®8182

Tertiary prevention

Tertiary prevention is by preventing complications
and maximization of functions by disability
limitations and rehabilitation.

1. Assistive technology by equipment or ambulatory
devices to improve independence, for example,
walking frames, wheelchairs, etc.

2. Administration of botulinum toxin and giving
antispasticity medicines to reduce spasticity

3. Refractory error correction and vision stimulation
and rehabilitation

4. Communication skills may be enhanced by the
use of bliss symbols, talking typewriters, electronic
speechgenerating devices, hearing aids, etc®#.
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TREATMENT
Treatment of Motor Disorders in CP

Care for a child with CP is a long-term
process, aimed at ensuring the child and their family
the best possible quality of life. Such a multi-
directional approach includes comprehensive
rehabilitation, **®specialist medical care as well as
psychological and social support.The most
important element of CP treatment is multi-faceted
improvement. The major role in this improvement is
played by systematic and comprehensive motor
rehabilitation, individually tailored to the patient.
Rehabilitation is based on so-called neuroplasticity,
which is the ability of the nervous system to
undergo permanent structural and functional
changes in reaction to internal and external stimuli;
it provides a foundation for learning and
memorizing, as well as a basis for adaptation,
developmental and compensation changes. It works
in the case of both a damaged and undamaged
brain,®*®which “learns anew” as the result of
rehabilitation. The greatest possibilities of
modification occur at the earliest stages of
development of the central nervous system (CNS). It
is at this stage that the brain demonstrates a high
degree of plasticity, which favours compensation of
various deficiencies. For this reason, rehabilitation
of children with CP risk factors should be started as
soon as possible. Motor rehabilitation, e,
kinesiotherapy, involves restoring the loss motor
patterns or developing new patterns that can
compensate for the irretrievably lost functions
through enforced motor activity. This is a major
method of treating children with CP. An important
rule to be followed in rehabilitation is the
“developmental rule”, which consists in learning
subsequent motor skills that naturally appear at
various stages of development, in their physiological
sequence. There are many specialist
neurophysiological methods of rehabilitation
applied in CP. The two Ileading ones are:
neurodevelopmental treatment (NDT, Bobath
therapy),®”®¥% and reflex locomotion treatment
(Vojta therapy). Physiotherapy, massage, taping and
orthopaedic appliances play an ancillary role in
rehabilitation. The most frequent symptom in
children with CP is spasticity, that is, a state of
enhanced muscle tension, which limits the range of
passive and active motion in joints and contributes
to developing joint contractures. Spasticity has an
adverse effect on the further development of motor
functions. It hinders rehabilitation, care for patients
and their self-care, causing pain, lower self-esteem
and worse quality of life as well as contributing to
permanent contractures, joint deformities, bedsores,

thrombosis and  infections.?*®  Treatment of

spasticity involves systematic rehabilitation, if
necessary, assisted by pharmacotherapy,
physiotherapy or surgical interventions. Selection of
a pharmacological treatment method depends on the
intensity and location of the disease. In the case of
generalized spasticity, the most frequently applied is
general treatment. The main drugs used in this kind
of treatment include baclofen — an analogue of
gamma-aminobutyric acid (GABA), acting on the
spinal cord, and benzodiazepine derivatives, such as
diazepam, clonazepam or tetrazepam (these act on
the central nervous system by releasing endogenic
GABA). In the case of focal spasticity, one of the
basic therapies is intramuscular administration of
botulinum toxin type A (botulin). Botulinum toxin
hinders the secretion of acetylcholine in
neuromuscular junctions, resulting in a decrease of
tension in the group of muscles subjected to
treatment. Multi-level administration of botulinum
toxin can be effective in the treatment of generalized
spasticity.®**° The improvement lasts approximately
3-8 months. At that time, systematic motor
rehabilitation is necessary so as to make full use of
the botulinum toxin effect. By reducing spasticity,
botulinum toxin increases the range of passive and
active motion, facilitates posture correction, and
reduces discomfort and pain related to enhanced
muscle tension, which is also felt during
rehabilitation. Treatment with botulinum toxin
results in a better quality of life for children with
CP, both in the case of focal spasticity being
confined to single muscle groups, and generalized
spasticity®®. Botulinum toxin can also reduce pain
after orthopaedic operations in children with spastic
types of CP.81-86 In the case of patients for whom
the above methods of spasticity treatment have
proved ineffective, neurosurgical operations are
performed, among others:

e Continuous intrathecal infusion of baclofen
through a pump

e selective dorsal rhizotomy: cutting of 50—75% of
the dorsal (afferent) nerve fibres on L1-S1 level; this
treatment has a permanent and irreversible effect,
reducing spasticity solely in the lower limbs

e selective peripheral neurotomy: cutting some of
the fibres of the peripheral nerve innervating a
particular muscle/group of muscles; it only affects
the spasticity of the muscle innervated by the cut
nerve fibres.

Additional problems in cerebral palsy, such
as gastroesophageal reflux, nutrition disorders, and
constipation, require the use of specialist therapy
methods, which are frequently surgical treatments.
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Most recently, the European Society for Paediatric
Gastroenterology ~ Hepatology and  Nutrition
(ESPGHAN) published guidelines for the evaluation
and treatment of gastrointestinal and nutritional
complications in children with neurological
impairment.90 A huge role is played by the
orthopaedic treatment of osteoarticular deformities.
The therapeutic process often includes speech
therapy for speech impediments and dysphagia. An
important role is also played by the treatment of
disorders in the cognitive sphere, and psychotherapy
for emotional disorders in a sick child and their
family. %%

Novak et al,91 in their systematic review study
published in 2013, described systematically the best
available intervention evidence for children with
CP. The authors evaluated 64 different CP
interventions reviewed across 131 intervention
outcomes.

The following CP interventions were shown to be

effective (“green light go interventions™):

1) botulinum toxin, diazepam, selective dorsal

rhizotomy for reducing muscle spasticity,

2) casting for improving and maintaining ankle

range of motion,

3) hip surveillance for maintaining hip joint

integrity,

4) constraint-induced movement therapy, bimanual

training,  context-focused therapy  following

botulinum toxin, home programmes for improving

motor activity performance and/or self-care,

5) fitness training for improving fitness,

6) bisphosphonates for improving bone density,

7) pressure care for reducing the risk of pressure

ulcers,

8) anticonvulsants for managing seizures.

The following therapies were shown to be

ineffective for improved motor activities and self-

care in children with CP (“red light stop

interventions™): craniosacral therapy, hip bracing,

hyperbaric oxygen,

neurodevelopmental therapy, sensory integration.
The first choice in this treatment is

pharmacotherapy. The effectiveness of

pharmacological treatment of epilepsy in the group

of children with cerebral palsy is lower than in the

group of children with isolated epilepsy.92 Epilepsy

in children with CP is frequently drug-resistant. The

course of epilepsy and its treatment is largely

dependent on the type and severity of CP. Drug

resistant epilepsy is more often observed in children

with spastic tetraplegia compared to other types of

CP. According to the results of some studies, risk

factors for drug-resistant epilepsy in children with

CP include neonatal convulsions, intense
neuropathological changes in cerebrum or mental
retardation.

In the case of drug-resistant epilepsy, one
should consider non-pharmacological methods of
treatment, which include neurosurgical interventions
and the ketogenic diet.

Neurosurgical interventions include
operations and neuromodulation therapy. Surgeries
can be causal or supportive. Causal therapies
involve targeted resection of the epileptic focus and
are aimed at freeing the patient of seizures.

Supportive treatment is applied in the case
of patients with drug-resistant epilepsy who cannot
receive a causal therapy. It includes such methods as
hemispherectomy, callosotomy, multiple subpial
incisions, resection of the frontal part of the
temporal lobe, selective resection of the amygdala
and hippocampus as well as minimally invasive
surgical techniques.

Neuromodulation techniques include vagus
nerve stimulation, trigeminal nerve stimulation,
deep stimulation of the brain and reflex stimulation.
In the case of patients with drug-resistant epilepsy
who are not eligible for neurosurgical treatment, an
alternative to pharmacological therapy is the
ketogenic diet.®°" The ketogenic diet is a
specialized diet that involves highly restricted intake
of carbohydrates and proteins and a high proportion
of fat consumption. The precise mechanism of
action of the ketogenic diet is not known, although
many possible explanations have been proposed.
There are many changes that occur in the body and
brain as a result of the diet, but it is unclear which of
these  alterations is  responsible  for  the
anticonvulsant effect. It is becoming more apparent
that the ketogenic diet likely works through multiple
mechanisms that target fundamental biochemical
pathways linked to cellular substrates (eg, ion
channels) and mediators responsible for neuronal
hyperexcitability. There are currently four ketogenic
dietary therapies: the classic ketogenic diet, the
modified Atkins diet, the mediumchain triglyceride
diet and the low glycemic index treatment.
Ketogenic  diets are established, effective
nonpharmacologic  treatments for intractable
epilepsy. They should be used in children after two
anti-epileptic drugs have failed.

1. CONCLUSION
CP is a chronic motor disorder that various
efforts failed to prevent its occurrence. In most
cases, the cause is unknown and prematurity
remains the commonest risk factor. Children with
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CP suffer from multiple problems and potential
disabilities such as mental retardation, epilepsy,
feeding  difficulties, vision, and  hearing
impairments. Screening for these conditions should
be part of the initial assessment. The child with CP
is best cared for with an individualized treatment
plan that provides a combination of interventions.
This requires the provision of a number of family
centered services. Management is not curative;
however, if provided optimally it can improve the
quality of life of these children and their families.
Physicians, in cooperation with the child, family,
and members of a multidisciplinary team, can
coordinate a complex care system to the maximal
benefit of each child
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