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Abstract
The clinical spectrum of Cerebral palsy (CP) can differ in various places depending upon the knowledge of the people and 

resources for prevention, diagnosis and management. Although studied extensively in high-resource countries, adequate data related 
to CP from resource-constraint settings are lacking.

The aim: The present study is a descriptive study done on clinical profiles, aetiology, and comorbidities.
Materials and methods: Present study is a hospital-based descriptive study of 80 children with Cerebral Palsy from January 

2020 to June 2021 (18 months) admitted to Niloufer Hospital for Child Health, cases chosen as per inclusion criteria guided by «The 
Definition and classification of cerebral palsy, April 2006 International consensus». Clinical history and clinical examination and 
necessary investigations using a systematically designed proforma.

Results: The most common types were spastic type (78.9 %) and hypotonic type (12.5 %). Spastic quadriparesis (55 %) was 
the most common among subtypes. Males were more affected than females, with more rural than urban distribution. 48.8 % belonged 
to the lower middle and 37.5 % to the upper lower class of socio-economic status. Consanguinity was observed in 33 %, and 3 % had 
a similar family history. A high incidence (65 %) was seen in firstborn children. Term gestation was commonest at 87 % and pre-
maturity at 13 %. 91.3 % of the cases were institutional deliveries. For causes of cerebral palsy, 45 % required resuscitation at birth, 
2.5 % had neonatal sepsis, 1.25 % had a cerebral malformation, 7.5 % had an intracranial bleed, 7.5 % had post-meaning encephalitic 
sequelae, 1.3 % had TORCH infection. Comorbidities Like mental retardation were seen in 90 %, seizure disorder in 87.5 %, visual 
problems in 24.8 %, hearing problems in 13.75 %, 56.25 % of cases were malnourished. 

Conclusions: Comorbidities are significantly observed in cases of cerebral palsy. Appropriate screening and management of 
comorbidities, especially vision, hearing, speech, seizures, and nutrition, improve the overall prognosis in cases of Cerebral palsy.
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1. Introduction
Because of the wide variety of causes of CP, the exact numbers from different studies do 

not completely agree. However, there is a remarkable similarity in the prevalence across the world, 
from Sweden in the 1980s with a prevalence of 2.4 per 1000 and 2.5 per 1000 in the early 1990s, 
2.3 per 1000 from Atlanta and 1.6 per 1000 in China. Considering the difficulty in making specific 
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diagnoses, and especially finding mild cases, these numbers probably reflect much more variation 
in counting than clear differences in prevalence. A report from England, which is representative 
of many studies, shows that there has not been much change in prevalence over the past 40 years. 
Since CP is a continuing problem, it is important to study and explore the causes and newer aspects 
of the condition for proper understanding and management [1–3].

In high-income countries, CP registers have made substantial contributions to our under-
standing of CP [4, 5]. However, there remains a relative paucity of corresponding information about 
cerebral palsy in low and middle-income countries, and in these countries, there are gaps in know-
ledge, especially in spheres of epidemiological research, intervention, and appropriate services. 

Since CP is a continuing problem, it is important to study and explore the causes and newer 
aspects of the condition for proper understanding and management. In high-income countries, CP 
registers have made substantial contributions to our understanding of CP. However, in low- and 
middle-income countries, there are gaps in knowledge, especially in spheres of epidemiological 
research, intervention, and service utilisation [6]. To date, there is no exact database of CP pa-
tients in India. Furthermore, there is a lack of large-scale community studies estimating the exact 
prevalence of CP in India. Limited data are available regarding the CP patients in Jammu region. 
Raina et al., in their study of 3966 children aged > 10 years from RS Pura, a town on the outskirts 
of Jammu, reported a prevalence rate of CP as 2.27 % [7]. It has been observed that children with 
CP often report to the outpatient or the inpatient section of the paediatrics department due to var-
ious medical problems and concerns about developmental delay. Therefore we planned to report 
the clinical spectrum, etiological factors and associated comorbidities with cerebral palsy children.

The aim: The present study is a descriptive study done on clinical profile, etiology, and 
comorbidities.

2. Materials and methods
The present study is a hospital-based descriptive study of children presenting to Niloufer 

Hospital for Child Health, Hyderabad, Telangana, with clinical features suggestive of cerebral palsy. 
80 cases of Cerebral palsy were studied over 18 months from June 2020, to January 2021.

A total of 80 cases were included in the study chosen as per inclusion criteria guided by 
«The Definition and classification of cerebral palsy, April 2006 International consensus». The 
cases chosen above were evaluated by clinical history and clinical examination and necessary 
investigations using a systematically designed proforma. Thorough clinical history was collected 
regarding presenting complaints, birth history, and developmental history in each case. A thorough 
clinical examination was done, especially the neurological examination and Ophthalmic and Oto-
rhinolaryngology examination. Relevant investigations like CT-brain or MRI- brain, Brainstem 
Auditory Evoked Response were done in cases which warranted the same. 

Inclusion criteria: Cases of developmental delay with neurological examination consistent 
with cerebral palsy and Non-progressive brain malfunction, manifested early in life, Motor impair-
ment definitive like monoplegia, diplegia, quadriplegia (impairment must stem from the malfunc-
tion of the brain, rather than the spinal cord or muscles). 

Exclusion criteria: Motor impairment due to malfunction of the spinal cord or muscles and 
Progressive neurological disorder.

CP was categorised according to neurological subtype and severity. Subtype stratification 
was based on the topographic pattern of the affected limbs, and the predominant quality of motor 
impairment in those limbs.

These subtypes were spastic quadriplegia, spastic hemiplegia, spastic diplegia (spasticity in 
the lower extremities far in excess of any observable spasticity in the upper extremities), dyskine-
tic (dystonic or athetoid) and ataxic. The GMFCS was used to describe functional motor severity, 
using scores ranging from most able (Level I) to least able (Level V). The last available CP subtype 
and GMFCS level data were used in this study. 

Informed consent was taken from the parent or guardian of the child. Ethical clearance 
was taken from the institutional ethical committee (Osmania Medical College, date 8/5/2019,  
Reg No-19101001030D).
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Clinical Assessment included: history, sociodemographic profile, risk factors, clinical sub-
types (topographic types), the severity of motor outcome scored by GMFCS (gross motor function 
classification system) scale for CP, impairment on vision or on hearing were undertaken and recorded 
in a predesigned proforma. Ophthalmic examination in the form of visual acuity, refraction, and fun-
doscopy was performed in all participants. A screening test for hearing assessment was performed 
by Brainstem evoked response audiometry (BERA). Cognition was evaluated by calculating the 
social quotient using the Vineland Social Maturity Scale for children younger than 6 years and the 
intelligence quotient using Binet Kamat Scale for children older than 6 years. 36,37 DQ (develop-
mental quotient) was assessed using Denver developmental scale II and neuroimaging was advised 
in all cases. The data is described in terms of frequencies and percentages of categorical variables.

3. Results 
Among 80 cases, 61 % were spastic quadri-paresis, 14.8 % spastic-diplegia, 11.8 % spas-

tic-hemiparesis 2.3 % were spastic monoparesis, 6.5 % hypotonic CP, 2.5 % were mixed and 1 % 
dystonic CP (Table 1).

Table 1
Distribution on types of Cerebral Palsy 

Type Number of cases Cumulative percent
Spastic monoparesis 2 2.5 

Spastic diplegia 10 12.5 
Spastic quadriparesis 49 61.25 
Spastic hemiparesis 10 12.5 

Hypotonic CP 6 7.5 
Dystonic CP 1 1.25 

Mixed CP 2 2.5 
Total 80 100.0 

In our study, 7.5 % of children were age less than 1 year; 25 % of children – 1–2 years; 26.3 % 
of children – 2–3 years, 26.3 % of children – 3–4 years of age and 15 % of children – 4–5 years  
of age. Among both genders, the majority of cases were of spastic quadriparesis (Table 2).

Table 2
Age of children with cerebral palsy 

Age Number of cases Cumulative percent
Less than 1 year 6 7.5 

1–2 year 20 25.0 
2–3 year 21 26.3 
3–4 years 21 26.3 
4–5 years 12 15.0 

Total 80 100.0 
Gender 

Male 54 67.5
Female 26 32.5

4. Discussion
Cerebral palsy is the most common motor disability in children. This study was conducted aimed 

at clinical patterns, etiological factors and comorbidities in children admitted to Niloufer Hospital. 
A similar study was previously conducted by Vykuntaraju K Gowda et al. Indra Gandhi  

Institute of child health in Bangalore, Karnataka. This study enrolled 100 children of age with cli-
nical features suggestive of cerebral palsy (Table 3).
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Table 3
Comparison of our study with Vykuntaraju k Gowda et al. study

Place of study
Our observations (%) in 2021 Gowda VK et al in 2015 [4]

Indhra Gandhi Institute of child 
health, Bangalore Niloufer Hospital

1 2 3
Spastic 88.7 81

Monoparesis 2.5 1
Triplegia 0 0

Quadriparesis 61.25 58
Hemiparesis 12.5 9
Hypotonic 7.5
Dystonic 1.25 5

Mixed 2.5 2
Male 55 67.5

Female 45 32.5
Birth order 

1st order 65 65
2nd order 23 25
3rd order 7 8.8

4th and more 1 1.3
Socio-economic 

Upper middle 11 13.8
Lower middle 53 37.5
Lower middle 36 48.8

Region 
urban 50 45
rural 50 55

Age 
< 18 years 2 1.3

19–25 72 75
26–30 17 18.8
31–35 5 5

Consanguinity
Non-consanguineous 64 66.3

Second degree 32 28.7
Third degree 4 5

Gestational age
Term 81 87.5

Late preterm 4 1.25
Moderate preterm 14 8.75
Extreme preterm 1 1.25

Birth weight
2.5–4 66 71.2
2–2.5 15 15
1.5–2 11 11.25
< 1 1 2.5

Mode of delivery
Vaginal 81 82.5

Instrumental 3 5
LSCS 12 12.5
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1 2 3
Prenatal Factors 

Infections 1.25 4 
Twins 2.5 0 

Malformations 1.25 16 
Natal Factors Birth Asphyxia 45 43 

Prematurity 12.5 15 
Instrumentation 5 3 

Precipitate labour 0 3 
Postnatal Factors 

Neonatal hyperbilirubinemia 7.5 3 
meningitis 6.25 8 

intracranial bleed 6.25 6 
Impairment 

Intellectual disability 90 55 
Speech 50 38 
Visual 24 26 

Hearing 13 11 
Seizure disorder 87 46 

Feeding problems 77 19 
Undernutrition 56 47 

Spastic cerebral palsy is the most common type of Cerebral palsy in our study, of which 
spastic quadriplegia was the most common. A high proportion of spastic diplegia (40 %) is seen in 
preterm similar to the high number of spastic diplegia seen in developed countries where prema-
ture care is more. Singhi et al., in 2002, in a study from North India, reported quadriplegic spastic 
CP in 61 % and diplegic CP in 20 % of the total CP children [7]. In another study in 2013, Singhi  
et al. reported 51.5 % spastic quadriplegia and 34.5 % diplegia [8]. Das et al. reported 43 % spastic 
quadriplegia and 12 % spastic diplegia, and Gowda et al. reported 71 % spastic quadriplegia and 
16 % spastic diplegia [9–11]. Hence, our results are consistent with all these Indian studies.

A male preponderance was observed in our study with male to female ratio of 2:1 similar 
to other studies. Male sex preponderance has been reported in a number of studies by Tatavarti  
et al., [12] Johnson [13] in Europe, Laisram et al., [14] and Das et al. [10] in India.

Most of them belong to the rural population (55 %), suggesting a lack of antenatal care and 
counselling and proper health care facilities and delayed referral of high-risk mothers to higher cen-
tres, and 45 % were urban residents. In our study, 48.8 % belonged to the lower middle, followed by 
37.4 % upper lower and 13.8 % to the upper middle according to the modified kuppuswamy classi-
fication. Birth order of the affected children our study showed 65 % were first born and 23 % were 
second born. Incidence of CP was less in higher order birth because of improved knowledge attitude 
and practice of parents in seeking obstetric and perinatal care. 91.3 % of cases were institutional 
deliveries, and 8.8 % of cases were home delivery. Of institutional deliveries, 65.7 % of cases were 
from PHCs, and 34.3 % of cases were delivered in a secondary or tertiary hospital. A lack of timely 
intervention or referral at primary centres was observed. At referral centres, more high-risk cases 
have been delivered, and very sick newborns have been managed, resulting in neurological morbi-
dity and cerebral palsy. The gestational age of the affected children observed in our study was term 
gestation in 80 %, late preterm (34–36 weeks) in 1.25 % and preterm (< 34 weeks) in 10 %. 4 out of 
10 preterms (32 %) had spastic diplegia. Periventricular leukomalacia the important pathology ob-
served in spastic diplegia is most commonly observed in prematurity. Birth weight of the affected 
children: 66 % of the children weighed between 2.5 to 4 Kg, and 2.5 % of them weighed < 1 Kg. 
Low birth weight was observed in 29 % of our cases, but prematurity was seen in 19 % indicating  
a 16.5 % of term children were IUGR in our study. CP in children’s normal birth weight was mainly 

Continuation of Table 3
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caused by global ischemia secondary to perinatal asphyxia, cerebral malformation, intracranial 
bleeding and post-natal infections (Pyomeningitis). This was comparable with other studies [8, 15].

Consanguinity observed in our study was 32 % with a similar history of cerebral palsy in  
a family of 3 %. History of sibling death was seen in 7.5 % of cases. Risk factors in our study were 
classified into antenatal, natal and post natal based on the time of injury to the brain. Of 80 cases of 
cerebral palsy majority of the cases were due to natal factors, 64.7 % followed by post-natal 20 %. 
Antenatal risk factors 5 % contribute to less number similar to all other studies [16, 17].

Antenatal risk factors evaluated in our study are maternal pregnancy-related complica-
tions like antepartum haemorrhage, pregnancy-induced hypertension, maternal infections malfor-
mations, results of which 18 % had pregnancy-related complications, 1.25 % had TORCH, and 
1 case (1.25 %) had a malformation in the form of lissencephaly. Antenatal risk factors were pre-
dominantly known to cause vascular insult and, thereby, hypoxia resulting in spastic CP. PIH was 
the most common antenatal factor resulting in spastic CP.

Among natal factors, perinatal asphyxia is the leading cause, with 45 % indicating better 
obstetric care and delivery room care. Of which 66.6 % required positive pressure ventilation and 
oxygen requirement suggesting an early insult and hidden hypoxia in these cases. 22.2 % required 
mechanical ventilation, and 11.1 % of cases needed only tactile stimulation. The second most com-
mon cause is preterm, with 12.5 % secondary to increased survival of morbid preterm. 3 % of cases 
were meconium stained, and 3 % of cases were born with cord around the neck. Post-natal risk fac-
tors, including neonatal sepsis observed in 7.5 % of cases. Incidence of intracranial bleeding during 
infancy was observed in 7.5 % of cases. CP secondary to Bilirubin encephalopathy was observed  
in 5 % of cases. All these are preventable with early identification and proper treatment. 

Comorbidities associated with cerebral palsy in our study are intellectual disability which 
is seen in almost 90 % of cases, of which 60.1 % profound mental retardation(IQ < 20), 22.2 % 
severe (IQ 20-40), 13.3 % moderate (IQ 35-55), 4.4 % mild (IQ 50-70). Was observed in 55 % of 
cases the second most common morbidity is a seizure disorder, observed in 87.5 % of Speech Ab-
normalities were observed in 60 % of cases (both receptive and expressive). Visual Problems were 
observed in 24.8 % of which strabismus – 40.65, nystagmus – 37.5 %, refractive errors – 15.6 % 
cortical blindness was seen in 6.25 % of cases). Hearing impairment in 13.7 % of our cases (sen-
sorineural hearing loss). Abnormal behaviour is seen in 2.5 % of cases; 77.5 % of the children had 
feeding problems, of which 72.9 % are fed by assistance 6.3 % are on tube feeding. Skeletal abnor-
malities were seen in 43.75 %; the most common skeletal abnormality seen is B/L knee contrac-
tures, followed by elbow contractures, equino valgus deformity and kyphoscoliosis. Malnutrition is 
observed in more than half of the cases) of which 40 % of cases belonged to severe malnutrition and 
60 % cases belonged to moderate malnutrition. 50 % of cases had signs of vitamin D deficiency like 
frontal bossing, pectus excavatum, and rachitic rosary. Scurvy is seen in 2 cases (2.5 %). Dass et al. 
had also reported speech defects (76 %), visual defects (23 %), and hearing problems (18 %). Singhi 
et al. reported speech problems (83.7 %), visual defects (46.7 %), and hearing problems (13.9 %). 
Our results are consistent with these authors [10, 9]. Sasmal et al., in a study of 140 patients of CP 
observed an overall incidence of ocular abnormalities of 42.1 %. These were strabismus (36.4 %), 
myopia (12.9 %), hypermetropia (8.6 %), astigmatism (3.6 %), optic atrophy (2.1 %), and nystag-
mus (2.1 %). Cortical visual impairment was seen in 20.7 % [18].

In a recent pilot study, on the infectious causes of childhood disabilities from rural subdis-
trict of Bangladesh, 57 % of CP children had never received any rehabilitative support or services. 
Only 21.1 % were attending regular school, and just 0.2 % attended a special school [19].

Various studies have reported other comorbidities like learning disability, Attention Deficit 
Hyperactive Disorder (ADHD), Autism Spectrum Disorder (ASD), bowel, and bladder problems, 
behavioural, emotional, sexual problems, pain and sleep problems in CP [20–23]. The differences ob-
served in the distribution of different comorbidities may be due to various factors: lack of use of spe-
cific assessment tools, differences in risk factors, CP types, facilities and health-seeking behaviour.

Study limitations: Some limitations of present studies are short duration, relatively less 
number of patients, for mental/cognitive assessment IQ was not done. So, for a definitive conclusive 
remark, more patients are required for epidemiological research in the present area, which authors 



Original Research Article:
full paper

(2023), «EUREKA: Health Sciences»
Number 2

22

Medicine and Dentistry

will be coming up with in future. However, further studies with more specific aims are required to 
improve the quality of life of these children.

Prospects for further research: study results require further large-scale community-based 
studies with long-term follow-ups. The predominance of intrapartum and post-natal antecedents  
in our setting definitely points towards the urgent need for some policy-level changes in global 
health management and more effective strategies in the delivery of maternal and child health ser-
vices in low-resource settings.

5. Conclusion
Spastic quadriparesis was the most common clinical form of cerebral palsy observed in our 

study, mostly secondary to global ischemia during the perinatal period, which is mostly preventable. 
Timely obstetrical intervention and immediate newborn care can still play a major role in prevent-
ing cerebral palsy; hence, there is an urgent need to further strengthen the existing maternal and 
child health services. 

Comorbidities are significantly observed in cases of cerebral palsy. Appropriate screening 
and management of comorbidities, especially vision, hearing, speech, seizures and nutrition im-
prove the overall prognosis in cases of Cerebral palsy. Seizures add the dimension of uncertainty 
to the otherwise relatively static problem of cerebral palsy. The presence of seizures is associated 
with an increased risk of cognitive problems and a greater burden of care. 
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