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INTRODUCTION 

Cerebral palsy (CP) is one of the leading causes of 

disability in children. Incidence of cerebral palsy varies 

from one to six per thousand live births. Besides 

handicapping a child, it causes considerable 

psychological and social trauma to the parents and 

financial burden to family and community. A cure for 

cerebral palsy (CP) has not yet been discovered, hence, a 
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need for primary prevention of disease. But 

unfortunately, the etiology of cerebral palsy is poorly 

understood thereby eluding a definitive prevention 

strategy. Cerebral palsy can be defined as "non-

progressive disorder of central origin involving defects of 

movement and posture dating back to brain damage 

sustained during perinatal period of brain development, 

associated with abnormalities of speech, vision, intellect, 

hearing and behavior".1 There are increasing evidences 

suggesting rise in prevalence of CP.2-5 Modern improved 

obstetric and advanced prenatal care has resulted in 

increased survival of low birth weight babies and is 

associated with an increased proportion of cerebral palsy 

in these babies.2-8 Etiology of cerebral palsy has been 

reported to be prenatal in 7-50%, natal in 33-60% and 

postnatal in 26-45% cases.4,5 

METHODS 

The present study was conducted at Department of 

Pediatrics, Regional Institute of Maternal and Child 

Health, Umaid Hospital for Women and Children, Dr. 

S.N. Medical College, Jodhpur. 

All cases of non-progressive neurological disorder in the 

age group of 0-9 years were enrolled in the present study. 

Complete information about these patients including age, 

sex, religion, paternal and maternal age, place of 

residence was recorded in a specially designed Performa.  

Thorough and complete Obstetric histories including 

antenatal, natal, postnatal and developmental 

abnormalities were recorded. Related neuroimaging and 

some diagnostic tests like Cranial USG, CT scan of head, 

EEG, CSF and IgM or IgG for TORCHS in baby and 

mother performed.  

Woodside scale was used for neurodevelopment 

assessment. Anthropometric measurements, CNS 

examination and related neuroimaging performed. 

Classification of cerebral palsy was done according to 

Minear's classification as shown in Table 1. 

 

Table 1: Classification of cerebral palsy. 

Physiologic Topographic Etiologic Functional 

Spastic Monoplegia  
Prenatal (e.g. Infections, metabolic, anoxia, toxic, 

genetic, infarction) 
Class I: No limitation of activity 

Athetoid Paraplegia Perinatal (e.g. Anoxia) 
Class II: Slight to moderate 

limitation 

Rigid Hemiplegia Postnatal (e.g. Toxins, trauma, infection)  
Class III: Moderate to great 

limitation  

Ataxic Triplegia   
Class IV: No useful physical 

activity 

Tremor Quadriplegia     

Atonic Diplegia     

Mixed 
Double 

hemiplegia 
    

Unclassified       

 

The statistical analysis was performed by using student's 

"t" tests to find out the significance of difference in mean 

between two variables. P value <0.05 was considered as 

significant with either negative or positive correlation on 

account of biological variability. 

RESULTS 

In our study male to female ratio was 3.6:1 with mean 

age of male patients was 2.04±1.53 years and females 

was 3.67±3.14 years. The mean paternal age at birth was 

27.25±4.78 years and mean maternal age was 23.13±4.45 

years. The difference in the mean age in both sexes was 

not statistically significant (p >0.9) 

Majority of patients were from rural background 

(58.69%) as compared to urban areas (41.31%). 

Table 2 shows that distribution of various demographic 

factors in different types of cerebral palsy again showing 

a male preponderance, more so in spastic quadriplegia 

and diplegia. The children from rural background 

outnumber in severest forms of cerebral palsy. The above 

table also reveals that there is no clear relationship with 

extremes of paternal or maternal age when any of the 

types of cerebral palsy.  

Spastic type of CP was most common (93.47%), followed 

by mixed (4.34%) and atonic (2.17%) type. Quadriplegia 

was the most common (76.75%), followed by diplegia 

(11.62%) amongst the spastic variety.  

The mean birth order of all the patients was 2.32±1.92. A 

comparison of mean birth order amongst various types of 

CP was statistically insignificant (p >0.3). 
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Maternal pyrexia was the commonest antenatal factor 

seen in 17.39% patients with cerebral palsy while 

preeclampsia was present in only 2.17% patients. 

Approximately, ninety one percent patients in the present 

study were born at term, and only 6.52% patients were 

delivered prematurely  

 

Table 2: Demographic trends in patients of cerebral palsy. 

  Spastic (n=43) Atonic 

(n=1) 

Mixed 

(n=2) 

Total 

(n=46) 

Demographic characters Quadriplegia (n=33) Diplegia (n=5) Others 

(n=5) 

      

  

Male (%) 77.14% 80% 80% 100% 100% 78.26% 

Female (%) 22.86% 20% 20% 0.00% 0.00% 21.74% 

Mean paternal age (yrs) 27.07±4.63 28.8±8.19 25.80±3.03 32.0±0.0 27.5±3.50 27.25±4.78 

Mean maternal age (yrs) 22.78±3.85 24.6±7.09 22.80±3.63 27±0.00 24.0±5.65 23.13±4.15 

Rural (%) 63.63% 66.66% 66.66% 100% 50% 58.69% 

Urban (%) 36.37% 33.34% 33.34% 0.0% 50% 41.31% 

 

Majority of these patients were delivered at home and 

unfortunately, only 41.30% were institutional deliveries. 

89.13% patients were delivered by normal vaginal route, 

rest 10.86% by a caesarean section. 19.56% patients also 

had prolonged IInd stage of labour. 

A history suggestive of birth asphyxia was present in 

67.39% patients but the documentary evidence of 

hypoxic ischemic encephalopathy (HIE) was available 

only in 10.86% patients. 

Neonatal seizures were the single most common factor in 

39.13% patients, other factors being icterus neonatorum 

and meconium aspiration syndrome (13.04% each), ICH 

(10.86%), septicemia (8.69%) and renal failure (4.34%). 

Malnutrition was common among these patients 

(59.56%) and 17.38% patients had severe degree of 

malnutrition. Majority of our patients had microcephaly 

(80.44%) and 30.44% patients were short stature as 

compared to their peers. 

 

Table 3: Associated clinical features in patients of cerebral palsy. 

Clinical features  Spastic  Atonic (n=1) Mixed (n=2) Total (n=46) 

  
Quadriplegia 

(n=33) 

Diplegia 

(n=5) 

Others 

(n=5) 
      

Delayed milestones 33 (100%) 5 (100%) 5 (100%) 1 (100%) 2(100%) 46 (100%) 

Optic atrophy  4 (12.12%) - - - - 4 (8.69%) 

Loss of vision 1 (3.03%) - - - - 1 (2.17%)  

Loss of hearing  1 (3.03%) - - - - 1 (2.17%) 

7th nerve palsy 1 (3.03%) 1 (20%) - - - 2 (4.34%) 

Squint paralytic - - - - - - 

Non-paralytic 6 (18.18%) 1 (20%) - - - 7(15.22%) 

Epilepsy  16 (48.48%) 2 (40%) 4 (80%) - - 22(47.82%) 

Abnormality of speech 9 (27.27%) 1 (20%) 1 (20%)     11(23.91%) 

 

Developmental retardation was observed in all the 

patients. Epilepsy was present in 47.82%, 23.91% 

patients had abnormality of speech, 15.22% had squint, 

8.69% had optic atrophy, 4.34% had 7th nerve palsy and 

2.17% had loss of hearing and vision. These problems 

had highest association with patients having spastic 

quadriplegia. Other significant features in patients of 

cerebral palsy were abnormality of speech, optic atrophy 

(8.6%), loss of hearing and vision (2.17% each). 7th 

nerve palsy (4.34%) and non-paralytic squint 7 (15.22%), 

in addition to delayed milestones and epilepsy. Majority 

of these findings were observed in patients of spastic 

quadriplegia. The mean developmental quotient (DQ) 

was 34.41±19.16 in all the patients. It was lowest in 

atonic (25.0±0.0) and spastic quadriplegia (31.2±17.98). 

There was no statistically significant difference in DQ 

among various varieties of cerebral palsy (p >0.2). 

Majority of the patients (78.26%) had class III and IV 
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functional impairment and were unfortunately left with 

minimal to no useful physical activity. 

Variable degree of cortical atrophy was the most 

commonly (71.73%) seen abnormality on neuroimaging 

with CT-scan. Among these, 50% patients had 

generalized cortical atrophy and 21.73% patients had 

focal atrophy. 10.86% each had porencphaly, 

leucomalacia, infarction and calcifications. Focal 

pachygyria was observed in 6.52% patients. 

 

Table 4: CT-scan in patients of cerebral palsy. 

  Spastic  
Atonic 

(n=1) 

Mixed 

(n=2) 

Total 

(n=46) 

CT scan features (45) 
Quadriplegia 

(n=33) 

Diplegia 

(n=5) 

Others  

(n=5) 
      

Gen. Cortical atrophy  17 (51.51%) 3(60%) 3 (60%) - - 23 (50%) 

Focal cortical atrophy 8 (24.24%) - 1 (20%) 1(100%) - 10 (21.73%) 

Leucomalacia and porencephal 3 (9.09%) 1 (20%) 1 (20%) - - 5 (10.86%) 

Infarction 3 (9.09%) 1(20%) 1 (20%) - - 5 (10.86%) 

Calcification 3 (9.09%) 1 (20%) 1 (20%) - - 5 (10.86%) 

Hydrocephalus 1 (3.03%) 1 (20%) - - - 2 (4.34%) 

Others pachygyria 2 (6.06%) 1(20%) - - - 3 (6.52%) 

 

Table 4 depicts various CT-scan findings in cerebral 

palsy. It was observed that 33 (71.75%) patients had 

significant cerebral atrophy. Generalized cortical atrophy 

was revealed in 23 (50%) patients of cerebral palsy and 

associated with leucomalacia and porencephaly in 5 

(10.86%) patients. 10 (21.73%) patients had focal cortical 

atrophy, all in frontal region and 3 (6.52%) of these were 

also having atrophy in parietal regions. This was 

observed more commonly in patients of spastic 

quadriplegic type of cerebral palsy. Infarction was 

observed in 5 (10.86%) patients, out of which 3 (6.52%) 

were in the region of basal ganglia and the remaining in 

parietal and frontal regions. Intracranial calcification was 

detected in 5 (10.86%) patients.  

This was seen most common in basal ganglia 3 (6.52%), 

followed by frontal cortical region. Diffuse calcification 

was seen in one patient. These calcifications were 

thought of TORCH infection, but we could investigate 

only one patient, which proved to be CMV infection.  

 

Table 5: EEG findings in patients of cerebral palsy. 

  Spastic  
Atonic 

(n=1) 

Mixed 

(n=2) 
Total 

EEG changes 

(n=40) 
Quadriplegia (n=33) Diplegia (n=5) Others (n=5)       

Abnormal activity 

Spikes and sharp 

waves 
14(42.42%) 01(20%) 02  

  

- 
1 (50%) 18(39.13%) 

Spikes 05(15.15%) 02(40%) (40%) - 02 (100%) 9(19.56%) 

Sharp waves 06(18.18%) 
 

-01(20%) 
  

7(15.21%) 

High volt. Slow 

waves  
08(24.24%) 01(20%) 01(20%) 01(100%) 

 
11(23.91%) 

 

Other findings detected were hydrocephalus 2 (4.34%) 

and focal pachygyria 3 (6.52%) in bilateral frontal 

regions. Abnormal electroencephalographic (EEG) 

activity was picked up in quite significant number of 

patients. Generalized spikes and sharp waves pattern was 

most common observed in 36.95% patients followed by 

high voltage slow waves in 23.91% patients and isolated 

spikes and sharp waves in 19.56% and 15.21% patients 

respectively. Epilepsy was present in 47.82% patients. 

Abnormal electro-encephalographic activity was detected 

in quite significant number of patients. Generalized 

spikes and sharp waves pattern was most commonly 

(36.95%) detected abnormality, followed by high voltage 
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slow waves (23.91%) spikes (19.56%) and sharp waves 

(15.21%). 

DISCUSSION 

The interest of clinicians in cerebral palsy has fluctuated 

markedly over the years and has been influenced by 

diagnostic considerations, classifications, 

epidemiological studies, etiological and pathogenic 

controversies, neonatal practice and follow-up, and by the 

variety of pattern of care, treatment and support available 

for children with neurodevelopment disabilities, and their 

families. 

In our study according to sex, 36 (78.26%) patients were 

males and 10 (21.73%) patients were females. Similar 

male preponderance has been reported earlier in so many 

other studies also.2,6,7,9-12 

Maximum numbers of patients at presentation were in the 

age group of 1-3 years in both sexes. Mean age of 

2.04±1.53 years was observed in males and 3.67±3.14 

years in females with an overall mean age of 2.39±2.04 

years among all patients.  

On an assessment of parental age mean age of the fathers 

were 28.07±1.50 years and mothers were 23.52±1.40 

years. 16 (34.78%) mothers were of age  20 years (mean 

age 19.00±1.26 years) and 3 (6.52%) fathers were in the 

age group of > 35 years (mean age 38.66±2.88 years). As 

Kapoor et al and others also found no association with the 

parental age.6,7,10,12  

As per their living area no specific pattern of CP with 

rural 27(58.69%) or urban 19 (41.31%) background was 

found in review of literature. 

On clinical classification of these 46 (100%) patients, 43 

(93.47%) patients were spastic, 2 (4.34%) were of mixed 

and 1(2.17%) was of atonic variety. 33 (76.75%) patients 

among the spastic variety were quadriplegic, 5 (11.62%) 

diplegic and remaining were hemiplegic, paraplegic and 

double hemiplegic. These findings were similar to the 

majority of studies conducted in India (15-86.4%) and 

developed countries (27-80%).1,2,4,5,10,13,14 Eicher et al in 

their study reported that spastic quadriplegia was the 

commonest variety (27%).12 Surprisingly, Sharma et al 

reported spastic diplegia (54%) to be the commonest type 

of cerebral palsy.9 This high incidence may be due to a 

chance clustering of patients with spastic diplegia during 

a given time. Among prenatal factors associated with 

cerebral palsy in Indian perspective the mean birth order 

was 2.15±1.58 in spastic quadriplegia, 4.0±3.93 in spastic 

diplegia and 2.00±1.22 in other form of spastic CP. The 

mean birth order for all patients of CP was 2.32±1.92. our 

results were matching with the other study that majority 

of cases of cerebral palsy were having at least one normal 

elder sib.15,16 Others antenatal factors were maternal 

pyrexia in 8 (17.39%) and eclampsia 1 (2.17%). Powell et 

al, Grethers et al and others found no significant 

association between maternal hypertension and CP.15,17 

In our study, relevant perinatal factors in patients of 

cerebral palsy 42 (91.30%) patients were born at term, 

only 3 (6.52%) were preterm deliveries and one (2.17%) 

post-term delivery. That were very much similar to 

Srivastava et al who observed only 4% premature 

deliveries in their study.4 contrary to this studies from 

across the world have reported that majority of patients 

with CP were born premature.2,5,6,18  

Mode of delivery was home vaginal delivery 41 (89.14%) 

by normal vaginal route and 5 (10.86%) by caesarean 

section. No clear association was observed between 

LSCS deliveries and cerebral palsy. Our findings were 

similar to Powell et al who reported that caesarean 

section was not significantly associated with CP.17 This is 

in contrast to a couple of other studies which have shown 

significant association between LSCS and cerebral 

palsy.7,19 

 There was significant history of prolonged labour in 9 

(19.56%) and birth asphyxia was 31 (67.39%) patients. 

Torfs et al, Blair et al, Sharma et al, Suanand et al and 

others found similar higher risk up to 53 % of CP in Birth 

asphyxia. Majority of them were patients of spastic 

quadriplegia (66.66%). 5 (10.86%) patients were having 

documentary evidence of hypoxic ischemic 

encephalopathy.13,16,20 

On analysis of various postnatal factors, neonatal seizures 

were single most common factor in 18 (39.13%) patients. 

Our findings were supported by a pioneer study 

conducted by Kapoor et al, Grether et al and 

Nelson.10,12,15 

The next most common post-natal factor observed was 

meconium aspiration syndrome (MAS) in 6 (13.04%) 

patients and icterus neonatorum in 6 (13.04%) patients, 

maximum being observed in patients with spastic 

quadriplegia, on the contrary, higher proportion of icterus 

among patients of CP was reported by Kapoor et al, Dale 

and Stanley and Pharoah et al reported higher proportion 

of icterus among patients of CP.6,7,12,19  

Intracranial hemorrhage and neonatal septicemia were 

observed as risk factors in 5 (10.86%) patients each. 

Grether et al, and others observed both were significantly 

associated with increased risk of developing CP. 
10,15,19,20,21 Naeye et al and Nelson also reported that CNS 

infections had a high relative risk of 15.4 (95%) cl: (4.6-

51.8) and 6.6-30.5 respectively.2,3,19 

In study renal failure, hypoglycemia and hypocalcemia 

found one (2.17%) in each, also reported increased 

association of these factors with cerebral palsy.13,16 In the 

present study, we observed that majority 32 (69.56%) of 

our patients had very poor nutrition and 8 (17.39%) 

patients had severe degree of malnutrition that was 
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similar to similar to Gangil et al.22 37 (80.44%) patients 

in our study were having microcephaly i.e. less by more 

than 3 SD, for the age, maximum being patients of spastic 

quadriplegia (87.87%). Similar observations were also, 

made by Aneja et al who reported microcephaly in 64% 

cases of spastic quadriplegia and 22.3% cases of diplegia.  

All patients of cerebral palsy had delayed developmental 

milestones. The overall mean DQ of all the varieties of 

CP was observed to be 34.41±19.16. The mean DQ in 

spastic quadriplegia was 31.21±17.98; spastic diplegia 

had a mean DQ of 47.16±24.6, while the mean DQ in 

other types was 40.0±22.78. The DQ of different varieties 

of spastic CP was compared by applying student's "t" 

tests and was observed to be statistically insignificant (p 

> 0.2). Similar findings were reported by Sharma et al.  

Epilepsy was an important associated condition observed 

in 22 (47.82%) patients. out of that 16 (48.48%) patients 

with spastic quadriplegia, 2 (40%) with diplegia and 4 

(80%) with other types of spastic CP. Our findings were 

similar to Singhi et al (25-33%) and Eicher et al (33%), 

Sharma et al 25.6% and Aneja et al 14.5% who observed 

highest incidence of convulsions in patients with spastic 

type of cerebral palsy.9,13,23,24 Other significant findings 

were linguistic milestones in 40 (86.95%), squint (non- 

paralytic) in 7 (15.22%), optic atrophy in 4 (8.69%), 

unilateral 7th nerve palsy in 2 (4.34%) and loss of hearing 

and vision in one (2.17%) patient each. Sharma et al, 

reported speech defects in 53.5%, ocular defects in 35.8% 

(squint 12%, cataract 6%, nystagmus 4.8%, optic atrophy 

4.8%).9 A slightly higher frequency of speech defects 

(36.95%) as compared to present study has been reported 

by Srivastava et al, who also reported visual and hearing 

impairment in 9.01 and 2.94% cases respectively.4 

Speech defects in CP are multi factorial in origin e.g. 

impaired hearing, cortical damage and in coordination or 

paresis of muscle of tongue, lips, larynx and respiratory 

tract, although it is difficult to exactly delineate 

association of these factors in the present study.13 

Neuroimaging as cranial ultrasound, CT-scan, MRI, 

SPECT, PET etc.; have been used to find out structural 

CNS abnormalities in patients with CP. Most commonly 

observed abnormality was varying degree of cortical 

atrophy in 33 (71.73%) patients. 23 (50%) patients were 

showing generalized cortical atrophy; among these 5 

(10.86%) patients had associated leucomalacia and 

porencephalic cysts. Focal cortical atrophy was seen in 

10 (21.73%) involving frontal region while 3 (6.52%) of 

these were also having atrophy in parietal region. 5 

(10.86%) patients revealed infarction, most commonly in 

basal ganglia followed by parietal and frontal regions. 

The presence of microcephaly in patients of CP in our 

study was not always associated with cortical atrophy.  

Intracranial calcification thought to be due to TORCHS 

infection was shown in 5 (10.86%) patients and focal 

pachygyria in bilateral frontal region was observed in 3 

(6.52%) patients. Our CT scan findings were similar to 

the observations made by Aneja et al.24 They observed 

variable degree of cerebral atrophy in 43.1% cases. 

Periventricular leucomalcia and porencephaly have also 

been reported in quite significant proportion of patients of 

CP by various other workers.25-27  

In the present study, most commonly observed 

abnormality in EEG was generalized spikes and sharp 

waves pattern in 18 (39.13%) patients, followed by high 

voltage slow waves in 11 (23.91%) patients; 9 (19.56%) 

patients were showing spikes and 7 (15.21%) patients 

were depicting only sharp waves. These features were 

further classified on the presence or absence of epilepsy 

in the patients of CP. Among all, 22 patients (47.82%) 

had epilepsy. In these patients, EEG findings were 

generalized spikes and sharp waves pattern in 11 (50%), 

high voltage slow waves in 5 (22.73%), only spikes in 4 

(18.18%) and sharp waves in 2 (9.09%) patients. Those 

patients who were not epileptics also showed significant 

EEG abnormalities, 7 (29.16%) had generalized sharp 

waves and spikes, 5 (20.83%) each had isolated spikes 

and sharp waves while 6 (25%) had high voltage slow 

waves. Aneja et al analyzed EEG in all patients of CP 

with epilepsy and observed that interictal EEG was 

abnormal in 59.4% of patients. The majority of patients 

had diffused or generalized paroxysmal abnormality.24 

In the present study, it is very clear that majority of the 

patients with CP have abnormal EEG changes which 

apparently do not correlate well with presence or absence 

of epilepsy. It was observed that no consistent pattern of 

EEG abnormality was seen in all the patients of CP 

having epilepsy despite the fact that these patients had a 

common seizure type. Recent neuroimaging techniques 

(PET etc) may be more helpful in delineating metabolic 

activity of brain tissue. 

CONCLUSION  

Cerebral palsy, a non-progressive CNS disorder, is 

affecting not only an individual, but also the family and 

society as a whole. The present study aims to have a 

better understanding of the disease in Indian scenario. It 

has been our endeavor to make all efforts to correlate the 

observations of this study.  

These patients require a multidisciplinary team approach 

for their management and to improve their social and 

vocational capabilities. We hope that this study will go a 

long way in contributing to the knowledge about cerebral 

palsy. However, further studies with more specific aims 

are required to improve the quality of life of these 

children. 
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