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Abstract 

Introduction 

Stroke is the sudden occlusion or rupture of cerebral 

arteries or veins resulting in focal damage and clinical 

neurologic deficits. Clinical manifestations of stroke 

include weakness or paralysis of a limb or the sudden 

inability to speak and the onset of the deficit may be 

within seconds, minutes or hours. Stroke is one of the 

most common neurological causes of admission to a 

hospital and is the second commonest cause of death in 

the world.1 

Stroke is an important cause of childhood morbidity and 

lifelong disability, including motor and sensory 

impairments, cognitive deficits, and epilepsy. Regarding 

outcome, neurological deficits are reported to be present 

in at least two-thirds of survivors, and the mortality rate 

in pediatric stroke is reported to be 6 to 30%.2 

In India, there is a lack of population-based published 

data about the incidence or prevalence of pediatric stroke. 

In the hospital-based studies from India, pediatric strokes 

have constituted less than 1% of all pediatric 

admissions,3-4 but some studies report that the annual 

average incidence in India is 13-33/100,000 per year.5 No 

studies reporting the incidence and prevalence of stroke 

in children are available from Southeast Rajasthan.  In 

this context, this study was undertaken to assess the 

clinical epidemiologic profile of childhood stroke cases 

in a pediatric neurology clinic in Southeast Rajasthan. 

Methodology 

Study setting: The present study was conducted at the 

Pediatric neurology clinic being run at the Department of 

Pediatric Medicine in J.K Lon hospital attached to 

Government Medical College, Kota.  

Study design: The present study design is a case series 

that includes patients from both record-based surveys of 

patients already registered in the Paediatric neurology 

clinic as well as new patients registered during the study 

period. The database of the Paediatric neurology clinic 

was reviewed and all patients of stroke were included in 

the study. 

Study Duration: The study was carried out from August 

2021 to June 2022 

Study Population: 60 children with stroke up to the age 

of 18 years were included in the study after taking 
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consent from their primary caregiver. Among these, 33 

cases were enrolled in the study from a review of the 

Paediatric neurology clinic, and 27 patients were enrolled 

during the study period. These stroke patients were 

categorized as AIS, CSVT, HS, and PPERI.   

Method of Data Collection 

The proforma of the International pediatric stroke study 

(IPSS) study was used after appropriate and necessary 

modifications for data collection in the present study. It 

was the major tool of the study. Thus a standardized data 

collection instrument was developed to record the 

history, and sociodemographic profile of patients i.e. 

gender, age at onset and preexisting risk factors, nature of 

the neurological event, physical examination findings 

including a detailed history, etc.  

All patients were registered in the study after prior 

consent from their primary caregiver.  All new patients 

were examined as per protocol by a trained Pediatric 

neurologist and appropriate, necessary, and affordable 

investigations were conducted and managed 

appropriately in the pediatric ward. Similarly, data for 

old patients were also collected from the database of the 

Pediatric neurology clinic, and history and other 

remaining information were taken when they came for 

follow-up visits.  

Compilation and Analysis of Data 

Data was entered and analyzed by using Micro soft excel 

version 2007 and Statistical Package for social science 

ver.16(SPSS.16) and chi-square and t-tests were applied 

and a p-value less than 0.05 was considered statistically 

significant.  

Results 

In the present study 71.1% of patients had AIS, 16.7% 

had CSVT, 10% had PPERI and 1.6% had HS. In the 

present study, 5% of patients were neonates. Overall, 

76.67 % were under the age of five years. 23.33% of 

patients were of more than five years of age group. The 

distribution of patients according to age is depicted in 

Table 1.  

Table 2 depicts the Distribution of Patients According to 

Gender. AIS, CSVT, and HS were commonly seen in 

males while PPERI was found equally in both males and 

females. The overall sex ratio was 1.9 in favor of males 

but this distribution of type of stroke and gender of 

patients was not found to be statistically significant (p 

value=0.576) 

The distribution of patients according to the onset of 

stroke is illustrated in figure 1.  Out of 60 patients with 

stroke, 23.3% were old stroke and 76.7% were acute 

stroke. All PPERI patients had an old stroke. 

Among 45 cases of acute stroke of AIS and CSVT only 

3(6.6%) patients presented to the emergency room within 

≤4 hours, and all of them belonged to AIS. The interval 

from stroke symptom onset to arrival at the Emergency 

room and diagnosis of acute stroke is depicted in table 3. 

Overall, the mean Interval from stroke symptom onset to 

arrival at an emergency room in acute stroke was found 

to be 27.8 hours while the mean Interval from stroke 

symptom onset to Diagnosis of acute stroke was found to 

be 120.7 hours, thus causing the average delay from 

arrival to Diagnosis to be 92.8 hours. The difference was 

found to be significant (t = -3.483, p= 0.001). This was 

also true for individual AIS and CSVT cases of acute 

stroke. (For AIS, t = -2.760, p= 0.009 and for CSVT, t = -

3.348, p= 0.010).   

Table 4 depicts the distribution of patients according to 

the laterality of stroke lesions on neuroimaging. Overall, 

40(70.1%) patients had unilateral lesions. Among these 

left-sided (60%), stroke lesions were more common than 

right-sided (40%) stroke lesions. Among patients of AIS, 

around 75% of patients had a unilateral lesion and around 

25% of patients had bilateral stroke lesions. Among 
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unilateral cases, left sided stroke lesions were seen more 

commonly than right-sided stroke lesions. Overall Left 

stroke lesions {19 (44.18%)} were most commonly seen 

on neuro-imaging in patients with AIS and 11(25.6%) 

patients with AIS had a bilateral lesion. Among patients 

with CSVT 3(30%) patients had only CSVT but no 

stroke lesion, Among rest 7 patients 1(14.3%) patient had 

a unilateral right-sided stroke lesion 6(85.7%) patients 

had bilateral stroke lesions. In a patient with HS, only 

left-sided stroke lesions were seen on neuroimaging. All 

PPERI stroke patients had unilateral stroke lesions. 2/3rd 

of patients had left-sided stroke lesions while 1/3rd 

patients had right-sided stroke lesions. In AIS majority of 

the patients (83.3%) had non-hemorrhagic infarcts, while 

only 16.7% of cases had hemorrhagic infarcts. The 

distribution of patients according to the status of the 

outcome at the time of discharge is depicted in table 5. 

As only 49 patients were hospitalized in the present 

study, the status of the outcome at the time of discharge 

was available for only these patients. Overall Mortality 

among stroke patients during hospitalization was found 

to be 6.1%. Around 70% of patients had a neurological 

deficit at the time of discharge. 

Discussion 

Data about childhood stroke is lacking due to the non-

uniformity of definitions and criteria across the world. In 

India, there is a lack of population-based published data 

about the incidence or prevalence of pediatric stroke. No 

studies on the epidemiology of stroke in children are 

available from Western Rajasthan. A total of 60 children 

with stroke up to the age of 18 years were included in the 

study and data were collected for each patient after taking 

consent from the caregiver and compiled to make 

observations and results. In the present study, AIS was 

the most common type of stroke seen in 43 (71.7%) 

patients, CSVT was present in 10(16.7 %) patients, and 

PPERI in 6 (10%) patients, and only 1 patient (1.6%) had 

HS. The result was similar to the results of the 

International pediatric stroke study (IPSS) published by 

Golomb M.R. et al6 who reported, the majority (77.9%) 

of the cases had AIS while only 22.1% of the cases had 

CSVT and others. The data update report of IPSS 201220 

too was almost similar, which stated that 73.66% had 

AIS while 26.34% suffered from CSVT and others.  In 

the present study, the overall sex ratio was >1(1.9) in 

favor of males. In India, this may be because of male bias 

to bring them to a health facility in the community but 

this was also true for studies conducted by Obama et al7. 

They found a sex ratio of 1.5 in favor of males. Similarly 

study of AIS by C Barnes and F NE wallet al8 too had a 

similar ratio; with a sex ratio of 1.7 in favor of males. 

Rasul CH et al9 in their study also found that the overall 

sex ratio of patients showed a sex ratio of 2.8 in favor of 

males, although the proportion was slightly higher in 

comparison to other similar studies. In the present study 

3 (5%) patients were neonates. The mean age of the 

remaining 57 patients was 4.0±4.1 years. The median 

value was 2 years which means that 50% patients were of 

less than 2 years of age. Adam L. Hartman et al10 found 

concerning AIS that 24% of the patients were under the 

age of 2 years. The majority of the patients were less than 

5 years of age (63%), remaining 37% of patients were of 

age more than 5 years. In the present study, the majority 

of the patients (76.67 %) were under the age of 5 years. 

The results were comparable to the study by Rasul CH et 

al9 who also reported that the majority (52.4%) of the 

patients belonged to the early childhood (<5 years) 

period and the mean age of the children was 4.8±3.7 

years. 

In the present study out of 60 patients, 3 patients did not 

have stroke lesions; they had only CSVT. Overall, 

40(70.1%) patients had unilateral lesions. Among these 
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left-sided (60%), stroke lesions were more common than 

right-sided (40%) stroke lesions. Results were 

comparable to the study by Tham H.E. et al11 who found 

that strokes were unilateral in 58.7% and bilateral in 

38.5% of cases.  

In our study, among 45 cases of acute stroke of AIS and 

CSVT only 3(6.6%) patients presented to the emergency 

room within ≤4 hours and all of them belonged to AIS. In 

the present study, the mean interval from stroke symptom 

onset to arrival at an emergency room in acute stroke was 

found to be 27.8 hours. A study by L. V. Gabiset al12 

demonstrated up to a 28-hour delay in seeking medical 

attention from the onset of symptoms. The situation 

becomes worse in developing countries like India where 

patients have to wait in a long queue for neuroimaging 

which further causes a delay in making timely diagnoses 

which in turn causes a delay in the start of specific 

treatment for stroke. A study by L. V. Gabiset al12 also 

demonstrated an average delay of 35.7 hours before any 

brain imaging was done after the onset of symptoms. In 

the present study the average delay from arrival to 

diagnosis was92.8 hours thus causing the average delay 

from stroke symptom onset to diagnosis to be 120.7 

hours. The difference was found to be significant (t = -

3.483, p= 0.001). This was also true for individual AIS 

and CSVT cases of acute stroke. (For AIS, t = -2.760, p= 

0.009 and for CSVT, t = -3.348, p= 0.010) Gustavo 

Saposniket al13 also reported that delays in the diagnosis 

of CSVT were common and significant and longer in 

comparison to delays in AIS. In the present study, only 

49 patients were hospitalized. Overall Mortality among 

stroke patients during hospitalization was found to be 6.1 

%. Around 70% of patients had a neurological deficit at 

the time of discharge. Many studies reported similar 

results. Julius Alexander Ogeng'oet al
14

 also reported that 

6.3% of patients died. Engle R. and Ellis C.16 in their 

publication on pediatric stroke for three years also found 

that approximately 6% of children with stroke died in 

2000, 7% in 2003, and 5% in 2006. 

Conclusion 

The present study was a case series of patients with 

childhood stroke in Southeast Rajasthan. In the present 

studies around 1/4th of patients had an old stroke and 

1/10th of patients had PPERI indicating the existence of 

undiagnosed cases in the community. In the present study 

among patients with acute stroke, only 6.6% presented 

within 4 hours of the symptom onset which is considered 

a golden period for the disease debarring them from 

getting timely treatment. The average delay in diagnosis 

was 120.7 hours. The disease is found to be more 

common in less than five years of age and more common 

in males than females (M/F:1.9/1). Unilateral strokes 

were more common than bilateral strokes. Overall 

mortality among stroke patients during hospitalization 

was found to be 6.1/100.   
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Legend Tables  

Table 1: Distribution of patients according to age (n=60) 

Age of the Patients  No of Patients  Percentage (%)  

Neonate  3  5  

>28 days to ≤ 1 year  19  31.67  

> 1 Year to ≤ 5 Years  24  40  

>5 years to ≤ 18 years  14  23.33  

Grand Total  60  100%  

Mean: 45.86 months/ Median: 24 months  

Table 2: Distribution of Patients According to Gender 

(n=60)  

Type of stroke  Male  Female  Total  

AIS(n=43) 27(62.8%) 16(37.2%) 43(100%) 

CSVT(n=10) 8(80%) 2(20%) 10(100%) 

HS(n=1) 1(100%) 0(0%) 1(100%) 

PPERI(n=6) 3(50%) 3(50%) 6(100%) 

Total (60) 39(65%) 21(35%) 60(100%) 

(Chi square=2.18, df=3, p value=0.576)  

Figure 1: Distribution of patients according to the onset 

of stroke 
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Table 3: Interval from stroke symptom onset to arrival at Emergency room and diagnosis in acute stroke  

Type of stroke 

(Acute stroke 

only) 

The interval from stroke symptom 

onset to arrival at The emergency 

room in acute stroke 

The interval from stroke symptom 

onset to Diagnosis in acute stroke 

Mean Delay 

from arrival 

to Diagnosis 

 

 

Mean ±S.D. Median ±S.D. Mean±SD. Median ±S.D. 

AIS*(n=36) 26.6±26.8 19±26.8 116.5±195.8 48±195.8 89.83±195.2 t = -2.760, p= 0.009 

CSVT *(n=9) 32.6±22.2 24±22.2 137.5±98.2 96±98.2 104.8±93.9 t = -3.348, p= 0.010 

Total (n=45) 27.8±25.8 24±25.8 120.7±179.7 72±179.7 92.8±178.8 t = -3.483, p= 0.001 

*Information available only for specified n values. 

Table 4: Distribution of patients according to laterality of stroke lesions on neuroimaging in (n=43)  

Type of stroke  Unilateral (70.1%)  Bilateral (29.9%)  Total  

Left  Right  

AIS 19(44.2%) 13(30.2%) 11(25.6%) 43(100%) 

CSVT 0(0%) 1(14.3%) 6(85.7%) 7(100) 

HS 1(100%) 0(0%) 0(0%) 1(100%) 

PPERI 4(66.7%) 2(33.3%) 0(0%) 6(100%) 

Total 24(42.1%) 16(28.0%) 17(29.9%) 57(100%) 

Table 5: Distribution of patients according to the status of the outcome at the time of discharge 

At the time of discharge  AIS (n=38*)  CSVT (n=10)  HS (n=1)  Total  

Neurological deficit present 31(81.6%) 3(30%) 0 34(69.4%) 

Neurological deficit absent 5(13.1%) 6(60%) 1(100%) 12(24.5%) 

Expired 2(5.3%) 1(10%) 0 3(6.1%) 

Grand Total 38(100%) 10(100%) 1(100%) 49(100%) 

 


