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Abstract
Background: Cerebral palsy (CP) is a group of permanent disorders of movement and
posture resulting from a non-progressive lesion to an immature brain. Objective: is to
identify the prevalent subtypes, associated co-morbidity and risk factors of CP among
children less than 12 years in Sohag, Egypt. Method: a case control study was conducted
where 122 cases of CP attending the neuropediatric clinic of Sohag University Hospital
were compared to age and sex matched control group (280 normal children) as regard
history of prenatal, perinatal and postnatal risk factors of CP. Data related to the subtype
and associated co-morbidity were also collected from the studied cases of CP. Results:
Among the studied cases of CP, 45% had quadriplegia, 9.8% and 6.5% had hemiplegia
and paraplegia respectively. 77.8% had spastic CP and 65% had hypertonia. 65% of cases
had intellectual sub-normality, 29.5% of cases had epilepsy, 25% and 15% of cases had
visual and hearing impairment respectively and 23.3% of the cases suffered from
contracture. History of perinatal asphyxia and post natal encephalitis were the only
detected significant risk factors for CP. Conclusion: The most common type of CP
detected in our locality was severe spastic (hypertonic) quadriplegia level IV, these
findings were attributed to the most common risk factors of CP in our locality which were
hypoxic–ischemic encephalopathy and CNS infections. Appropriate screening and
management of co-morbidities especially vision, hearing and seizures, improve the overall
prognosis in cases of CP.
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Introduction
Cerebral palsy (CP) indicates a group of
permanent
disorders
that
affect
movement and posture and result from a
non- progressive lesion to an immature
brain.1 CP is not considered a disease entity
but it is a clinical description of children who
suffer brain lesion acquired during the
prenatal, natal or early postnatal period.2 CP
is considered the most common and
devastating motor disability in childhood
where according to CDC, a prevalence of CP
ranging from 1.5 to more than 4 per 1,000
live births or children of a defined age range
was reported.3 In Egypt a prevalence rate of
2.04/1000 of living births was documented.4
The burden of CP that includes direct and
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indirect economic cost is huge. However it is
not accurately estimated in Egypt due to lack
of relevant medical records and registries of
the total number of affected children. Based
on CDC report, apart from the indirect
economic cost, medical cost of children with
CP alone and those with both CP and
intellectual disability were 10 and 26 times
that of normal children respectively.5 CP is

considered a heterogeneous condition
where heterogenicity is reflected in
presence of multiple causes and risk
factors, many clinical types, various
associated problems such as intellectual
disability, hearing and visual impairment
and epilepsy for example.6 CP is also
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related to Public health issues like quality
of prenatal and natal health care services.
This assumption is based on the fact that
CP is associated with several prenatal,
natal and postnatal risk factors where
premature birth, low birth weight, birth
asphyxia, kernictrus and neonatal
infection are the most common reported
etiologies.7
The aim of this study is to identify the
prevalent subtypes, associated comorbidity and risk factors of CP among
children less than 12 years in Sohag,
Egypt.

Method:
Study Design: This is a case control
study where confirmed cases of CP less
than12 years of age were compared to
age and sex matched control group of
normal children as regard the presence of
potential risk factors. Setting: The study
was carried out in the neuropediatric and
general pediatric clinics of Sohag
University hospital along a duration of
six months extending from June 1st to
December 30 2016. Participants: Cases
were any child less than 12 years old
with previously confirmed diagnosis of
CP according to the international
classification of diseases [8]. These
children were under routine follow up in
the Neuropediatric clinic of Sohag
University Hospital. Exclusion criteria
included isolated movement disorders
with no other evidence of CP, metabolic
disorders, and incomplete or uncertain
past history.
All cases of CP who attended the
Neuropediatric clinic along six months
duration were included in the current
study, accordingly, 122 children having
cerebral palsy were enrolled in the study
after obtaining consents from their
parents.
The control group included 218 normal
children (completely neurologically and
physically normal) who were referred to
the general pediatric clinic for diagnosis
and treatment of common childhood
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infection such as diarrhea or common
cold. Both case and control groups were
matched as regard age and sex.
Study instrument: After approval from
parents of selected children (both case
and control groups) on participating in
the study, data were collected by the
researcher. A specifically prepared data
sheet that included age, sex and residence
data in addition to data about the
potential risk factors (history of
pregnancy complication( as fever and
pre- eclampsia, fetal risk factors as
prematurity, hypoxia, low birth weight,
meningitis, encephalitis and jaundice
(kernictrus)) was completed.
Medical and neurological evaluation of
the cases of CP was performed for 1collection of data about the presence of
associated
health
problems
like
contracture
and
joint
deformity,
malnutrition, intellectual disability, lung
diseases, seizures and other neurological
problems( movement- speech- hearing
and visual impairment). 2- detection of
the most common type of CP according
to different classification systems to help
physicians in choosing the best treatment
options. These classification include 1severity (mild CP; child who can move
without assistance with no limitation of
daily activities, moderate CP; child who
needs braces and medications to practice
his daily activities, sever CP; child
requires a wheel chair and faces
significant challenges to perform his
daily activities and No CP ; a child that
has signs of CP ( motor impairment) but
the impairment was acquired after
completion of the brain development
such as traumatic brain injury or
encephalopathy), 2topographic
classification; means location of motor
impairment such as hemiplegic, diplegic
or tetraplegic CP, 3- Motor function
classification; spastic (pyramidal), non
spastic (extrapyramidal) or mixed (some
limbs are affected by spasticity and
others by athetosis), 4- classification
based on muscle tone; whether
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hypertonia or hypotonia and
5classification based on Gross Motor
Function
Classification
System
(GMFCS); level of functional mobility
impairment as it is consists of five levels
ranging from level I which means
minimal mobility dysfunction to level V
which indicates child who is totally
dependent and needs help to move.
Statistical analysis:
Statistical Package for the Social Science
(SPSS) program( version 20) was used
for grouping, tabulation and statistical
analysis
of
the
data.
Sample
characteristics were summarized using
the mean and the standard deviation (SD)
for continuous variables and percentage
for categorical variables. Chi square test
was used to estimate the difference and P
value below 0.05 was considered
significant. Univariate and logistic
regression analyses were used to evaluate
relation between risk factors and CP.
Ethical consideration:
Approval of conducting the research was
obtained from Scientific Research
Ethical Committee of the faculty of
Medicine, Sohag University before
starting data collection. During data
collection stage, we obtained informed
consents from parents of the studied
children (both cases and controls) which
included explanation of the purpose of
the study to them and ensuring strict
confidentiality and anonymity of all the
collected data.

Results:
The mean age of the studied cases of CP
was four years with SD of 2.9 years.
79.2% (89 children) were boys while
27.1% (33 children) were girls. Male:
female ratio was 2.9: 1. consanguinity
was positive among parents of 37.3% of
the cases 22.2% of the studied children
had positive family history of cerebral
palsy (Table1).
As regard severity of CP 45.8% had
severe CP, 27.8% and 24.8% had mild
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Table (1): Socio demographic data of the
studied cases of CP
Statistics
Variable
(N=122)
N (%)
Age in years
Mean (SD)
4 (2.9)
Range
1-12
Sex
- Males
89 (72.9)
- Females
33 (27.1)
+ ve Family history
27 (22.2)

and moderate CP respectively. As regard
type of paralysis, 45% had quadriplegia,
9.8% had hemiplegia and 6.5% had
paraplegia. Most of the studied cases of
CP had spastic CP and hypertonia
(77.8% and 65%respectively) (Table2).
Figure (1) displays the associated comorbidities detected among the studied
cases of CP; the most prevalent comorbidity was intellectual sub-normality
in 65% of cases followed by epilepsy in
29.5% of cases. 25% and 15% of cases
had visual and hearing impairment
respectively. 23.3% of the studied cases
of CP suffered from contracture while
17.2% and 10% of them had malnutrition
and joint deformity respectively.
Table (3) shows distribution of the cases
and controls as regard the studied risk
factors. History of fever during
pregnancy was positive in one case only
vs none in control and this was the case
also concerning history of pre-eclampsia
(p >0.05). Concerning natal risk factors,
history of hypoxia was significantly
more common among cases compared to
controls (30 (24.5%) cases VS 6 (2.7%)
controls) ( P <0.000) . As regard post
natal risk factors the only detected
significant factor was encephalitis in 6
(4.9%) cases compared to none in
control ( p = 0.01).
As regard results of logistic regression
analysis, the only significant risk factor
was history of cyanosis at birth (OR=
12.3 with
95% CI of 4.9- 31.2)
presented in table (4).
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Discussion:

Prenatal factors (Pregnancy complication)

Table (2): classification of the studied
cases of CP
Summary
statistics
Classification
( N= 122 )
N (%)
Severity :
- Mild
30 (24.8)
- Moderate
34 (27.8)
- Severe
56 (45.8)
- No C.P*
2 (1.6%)
Topographic
classification:
- Paresis
37 (30)
- Paralysis
85 (70)
- Monoplegia
7 (5.7)
- Diplegia
3 (2.5)
- Hemiplegia
12 (9.8)
- Paraplegia
8 (6.5)
- Quadriplegia
55 (45)
Motor Function
classification:
- Spastic
95 (77.8)
- Non spastic
17 (14)
- Mixed
10 (8.2)
Classification based on
muscle tone:
- Hypertonia
80 (65.5)
- Hypotonia
42 (34.5)
Classification based on
GMFCS
- Level I
20 (16.4)
- Level I
15 (12.3)
- Level III
15 (12.3)
- Level IV
17(14)
- Level V
55 (45)
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Table (3): Distribution of the cases and
controls as regard the studied risk factors
of CP

Several classification systems for CP that
determine the type and form of motor
impairment of the child are available.
Although classification of CP is
complicated by presence of different
clinical presentations and many degrees
of activity limitation but knowing the
location, location and severity of CP
helps to coordinate care and lines of
treatment needed.9,11
Professionals
concerned with CP view the condition
from different points; an orthopedic
surgeon needs determination of the
affected limbs and the extent of
impairment in order to decide treatment.
While the cause and the type of brain
injury is what matter to Neurosurgeons.
Parents or caregivers may need to know
the severity level classification – mild,
moderate or severe – in order to better
understand the seriousness of the child’s
disability. Furthermore, government
agencies are more concerned with
classification systems that help them
For all previous important reasons in our
Table (4) logistic regression analysis of
potential risk factors of CP
Characteristics
Fever during
pregnancy
Pre eclampsia
Premature birth
Cyanosis at
birth
Low birth
weight
Jaundice
(kernitrus)
Meningitis
Encephalitis

OR
(95% CI)
0.4
(0.00 – 1.9)
0.4
(0.00 – 1.9)
3.5
(1.09 – 11.7)
12.6
(4.9 – 31.2)
0.6
(0.2 – 1.8)
0.4
(0.2 – 1.2)
7.4
(0.7 – 72.9)
3.2
(0.00 – 2.2)

Pvalue
1.0
1.0
0.5
<0.001
0.4
0.5
0.08

Fever during
pregnancy
1 (0.8)
Yes
121
(99.2)
No
Preeclapmsia
1 (0.8)
Yes
121 (99.2)
No
Natal factors
Premature
birth
Yes
12 (9.8)
No
110 (90.2)
Cyanosis at
birth
Yes
30 (24.5)
No
9 (75.5)
Low birth
weight
Yes
9 (7.4)
No
113 (92.6)
Postnatal factors
Jaundice
(Kernictrus)
Yes
4 (3.3)
No
118 (96.7)
Meningitis
Yes
3 (2.5)
No
119 (97.5)
Encephalitis
Yes
No

0 (0)
218 (100)

0.181

0 (0)
218 (100)

0.181

6 (4.9)
116 (95.1)

14 (6.4)
204 (93.6)
6 (2.7)
212 (93.3)
19 (8.7)
199 (91.3)

11 (5)
207 (95)

0.401

<0.001

0.667

0.45

1 (0.5)
217 (99.5)

0.1

0 (0)
218 (100)

0.01

qualify a child for special education
supports and services.11,12
study we used different classification
systems in order to help parents, doctors
and government agencies to provide the
best care and rehabilitations. Unlike our
study most national and international
studies used only one or two
classification
systems
(motor,
topographic, GMFCS).
In agreement with (Yeargin et al., 2002,
El-Tallawy et al., 2011, Luzia et al., 2009
and Andersen et al., 2008), we found that
the most common type of C.P. was sever
spastic (hypertonic) quadriplegia level
IV.[9- 12] These findings in our result were
attributed to the most common risk
factors of C.P. in our locality which are
hypoxic –ischemic encephalopathy and
CNS

0.9
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Figure (1) Associated co-morbidities
among the studied cases of CP

infections. The most prevalent comorbidity detected among cases of CP
was intellectual sub-normality in 65% of
cases followed by epilepsy in 29.5% of
cases. 25% and 15% of cases suffered
from visual and hearing impairment
respectively. 23.3% of the studied cases
of CP suffered from contracture while
17.2% and 10% of them had malnutrition
and joint deformity respectively. These
findings are comparable to (Hou et al.,
2010, Gowda et al., 2015 and Sharma et
al., 1999).13-15 however percentage of
malnutrition was less than that reported
in these studies. The underlying causes
of the CP still under debate and vary
from medical mismanagement at birth to
multifactor process which includes also
genetic factors.16 As regard the studied
potential risk factors no significant
association
was
found
between
pregnancy
complications
including
history of fever or pre-eclampsia and CP.
These findings are inconsistent with
(WU et al., 2006, Inaloo et al., 2016 and
O’Callaghan et al., 2011) as regard fever
during
pregnancy.7,16,17
While
Brookfield et al., 2016 agree with us as
regard fever [18]. These findings in our
result may be attributed to improvement
of antenatal care including monitoring
blood pressure, urine analysis and
vaccination which are provided routinely
for every pregnant mother.
We considered cyanosis at birth the
presentation of birth hypoxia, regardless
of whether true hypoxic-ischemia was
present. This is because finding cyanosis
at birth may denotes presence of
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hypoxic-ischemia in a neonates with
encephalopathy. Thus, if we consider
cyanosis at birth as clinical symptoms of
birth hypoxia we can conclude that birth
hypoxia" was a strong predictor of CP in
our study population. Besides, results of
logistic regression analysis indicated this
significant association (OR 12.3 with
95% CI of 4.4-34). These findings are
consistent with M.Gladstone , 201019
and many studies in Iran (Inaloo et al.,
2016, Daher et al., 2014, Hermansen et al.,
2006 and Soleimani et al., 2009) [16], [20-22].
On the other hand, these findings are
inconsistent with El-Tallawy et al.,
2014.23 In agreement with M.Gladstone,
2010 [19] we found no significant
association between preterm birth and
CP although these findings are
inconsistent with (WU et al., 2006,
Inaloo et al., 2016 and El-Tallawy et al.,
2014).7,16,23 In agreement with Inaloo et
al., 2016 [16] we found no significant
association between low birth weight and
CP. These findings disagree with (WU et
al., 2006, 2016, Daher et al., 2014 and
El-Tallawy et al., 2014 ).7,20,23 These
finding are explained by the fact that
there was a great advances in different
neonatal unites including surfactant
therapy and different ventilation modes
especially in university hospital.
As regard history of post natal infections,
we found significant association between
CP and encephalitis only while no
significant association was found as
regard meningitis. These results are
consistent with (M.Gladstone, 2010 and
Banskota et al., 2015).19, 24 In contrast to
Brookfield et al., 2016, we found no
significant
association
between
18
kernictrus and CP. Jaundice which is
caused by excessive bilirubin in the
blood, that is filtered by the liver, needs
time to get rid of as the neonatal liver
starts doing this within days after birth.
So it is common for infants to have
jaundice for a few days after birth that is
in most cases, successfully treated with
phototherapy with no permanent health
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effects. Thanks to major advance in
neonatal and postnatal care including anti
D therapy, kernictrus as a result of Rh
and ABO incompatibility became rare
nowadays.

Conclusion:
The most common type of CP detected
was
sever
spastic
(hypertonic)
quadriplegia level IV indicating high
frequency of severe brain insult affecting
neonates in our locality. This go in line
with our finding that perinatal asphyxia
and postnatal encephalitis were the most
important risk factors of CP. In addition,
numerous Co-morbidities were observed
among these cases, indicating necessity
of
appropriate
screening
and
management of co-morbidities especially
vision, hearing, seizures, and nutrition to
improve the overall prognosis in cases of
CP.
Limitation of the study:
The most important limitation faced in
the current study was depending on recall
history concerning the potential risk
factors due to absence of relevant
medical records.
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