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Background: Stroke is one of the leading causes of morbidity and mortality in India. The objective was to study the 
clinical profile, risk factors and type of stroke as per CT scan findings in patients with stroke. 
Methods: 50 cases of cerebrovascular accident confirmed after CT scan of brain over a period of 18 months (January 
2018 to June 2019) were analysed. 
Results: The incidence of stroke was maximum in 61-80 years of age group. The average average±SD was 58.68±16.73 in 
our study. 31(62%) patients had ischemic stroke and 17(34%) patients had intracerebral hemorrhage and 2(4%) had 
subarachnoid hemorrhage. The male to female ratio was 1.38:1. Hypertension (58%) was the most common risk factor. 
Conclusions: In developing countries like India, there is a huge burden of stroke with significant morbidity and 
mortality. We will be extremely benefited if we assess the condition and prognosis of stroke patients by clinical 
parameters, risk factors stratification, CT scan of brain and electrocardiographic changes.
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INTRODUCTION:
The term Cerebrovascular accident (CVA) or stroke is used to 
describe a neurological deficit resulting from disease of 
cerebral vessels. WHO defines stroke as “a rapidly developed 
clinical signs of focal (or global) disturbance of cerebral 
function, lasting more than 24 hours or leading to death, with 

 no apparent cause other than vascular origin”.[1] The 24 
hours threshold in the definition excludes transient ischemic 
attack.

Worldwide, stroke is the second leading cause of mortality 
after coronary artery disease causing 6.2 million deaths in 
2015. [2,3] In 2016 it was estimated that CVA accounted for 
5.78 million deaths worldwide, equivalent to 10.2% of all 
deaths.[4] A WHO collaborative study in 12 countries shows a 
stroke incidence rate of 0.2 to 2.5 per 1 thousand population 
per year. In the West approximately 500000 cases of stroke 
occur yearly with 175000 deaths from stroke.

Some of the recent studies have demonstrated the stroke 
pattern to considerable extent in our country with a 
prevalence rate 471/100000 population. [5] The estimated 
adjusted prevalence rate of stroke range, 84-262/100,000 in 
rural and 334-424/100,000 in urban areas.[6] The cumulative 
incidence of stroke ranged from 105 to 152/100,000 persons 

 per yearin india.[7]

Recent studies identified that 7% of medical and 45% of 
neurological admissions were due to stroke with a mortality 
rate of 9% at time of discharge and 20% at 1 month.[8] 
Hypertension, alcoholism, smoking and dyslipidemia are the 
most common causes of stroke among the elderly and 
smoking, alcoholism, cardiac disorder like mitral stenosis 
(MS) with atrial fibrillation (AF), increased body mass index, 
Diabetes Mellitus (DM) and hypertension are significantly 
associated with stroke among young people.[9]

In Indian scenario, WHO estimated that in 2016, 0.76 million 
people died due to stroke in which 0.372 million were men 
and 0.334 million were women. The crude death rate of stroke 
was about 54.2/100,000 population.[5]

Ischemic stroke may be due to an obstruction within the blood 
vessel that supplies blood to the brain. Hemorrhagic stroke 
occurs due to the weakening of blood vessel which would 
rupture and bleed into the surrounding brain tissues. This 

blood would accumulate and compress the surrounding 
tissues.[10,11] Ischemic and hemorrhagic stroke accounts for  
about 85% and 15%, respectively.[3]

MATERIALS AND METHODS :
The present study was conducted in the Department of 
General Medicine, Nalanda Medical College and Hospital 
after obtaining clearance from the institutional ethics 
committee. Cases were selected from the patients admitted in 
the General Medicine ward during the period from January 
2018 to June 2019. Fifty cases of cerebrovascular accidents 
were studied in the present series after obtaining informed 
consent for participation in the study from the patient and/or 
patient party.

Inclusion Criteria
Ÿ All patients admitted in medicine department and having 

CT confirmed diagnosis of ischemic or hemorrhagic 
stroke.

Exclusion Criteria  
Ÿ transient ischemic attack
Ÿ Stroke due to trauma (head injury). 
Ÿ Coagulation disorders, AV malformations, ICSOL. 
Ÿ infection of central nervous system presenting as 

cerebrovascular accident.

All the patients fulfilling the inclusion and exclusion criteria 
were subjected to NCCT scan head. Findings of brain 
computerized tomography (CT) scan performed were used 
for classification of the type of stroke into ischemic and 
hemorrhagic. All the patients were assessed clinically 
through detailed history and clinical examination.

From the history, various demographic variables were 
collected including age, sex, history of transient ischemic 
attack/stroke, hypertension, diabetes mellitus, heart disease 
and addiction. Routine hematological and biochemical tests 
including Hemoglobin (Hb), serum urea, serum creatinine, 
blood sugar, and lipid profile were done.

Hypertension was defined per the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure JNC VII criteria during the respective period 
of registry.[12] Diabetes Mellitus was defined according to 
the ADA guideline of elevated fasting blood glucose ≥126 
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mg% or HbA1c≥7% or previously on oral hypoglycemic or 
insulin injections.[13] Dyslipidemia was defined using the 
National Cholesterol Education Programme– Adult Treatment 
Panel III (NCEP-ATP III) criteria as serum triglyceride 
concentration of >150mg%, cholesterol concentration of 
>200 mg%, and or high-density lipoprotein concentration of 
<40 mg% in males and less than 50 mg% in females.[14] 
Smoking was defined as usage of more than 10 cigarettes/d 
for more than 1 year and Consumption of ≥30 g of ethanol per 
day were labeled as alcoholic.

Statistical analysis - All the data was fed on excel 
spreadsheet, and statistical analyses were made using SPSS 
version 21.0 software. Results were expressed in average±SD, 
frequencies and percentages.

Results:
Table 1: Type of index stroke.

Table -2 Proportion of patients belonging to different age 
groups in both sexes

In this present study 50 cases of CVA were included that fulfills 
inclusion and exclusion criteria. All the cases were studied for 
the clinical presentation, risk factors, neurological 
presentation, pattern of brain strokes as per CT scan findings. 
Table 1 shows that ischemic stroke was found to be the 
commonest lesion 62% followed by Intracerebral 
hemorrhage (ICH) in 34% and subarachnoid hemorrhage 
(SAH) in 4 % of cases. Table 2 shows that the incidence of 
stroke is maximum in 61-80 years of age group which 
comprises 44% of total patients, followed by 41-60 years of 
age group which comprises 36% of total patients. 16.81% 
patients were of age ≤45 years. In our study, the youngest 
patient was 23 years old female and oldest was 92 years old 
female. In this present study 29 (58%) were male and 21 (42%) 
were female. Male and female ratio was 1.38:1. The average 
age±SD were 58.68±16.73 years in our study.

Table – 3 Groups of cerebrovascular accidents in the 
present series with their age distribution

Table 3 showing the age distribution of different types of 
stroke. In this study, maximum number of cases of ischemic 
stroke found in the age group 61-80 years, was 13 cases out of 
31 (41.93%).

Cases of ICH were also found most commonly in the age 
group 61-80 years (52.94%) in this study. Cases of 
subarachnoid hemorrhage were found in age group 21-40 (1 
case) and 41-60 (1 case) years age group only.

Table -4 Risk factors of stroke

Table -4 shows that the commonest risk factor of stroke is 
hypertension (58%) followed by dyslipidaemia (46%), 
smoking (36%) and diabetes mellitus (34%). There was past 
history of TIA or stroke in 20% of patients. (16%) patients had 
ischemic heart disease, 14% was cases of over alcoholism, 8% 
was of atrial fibrillation and 8% had rheumatic heart disease. 
Many of the cases under study had multiple or overlapping 
risk factors. Table 5 shows the quantitative parameters of the 
stroke patients. The Mean (±SD) systolic blood pressure was 
165± 30.79 mm Hg and mean diastolic pressure was 
95.2±19.51 mm Hg in 50 cases of stroke.

Table 5: Quantitative parameters of patients.

Table -6 Premonitory Symptoms in different types of 
stroke

Among the 50 patients, 28(56%) had premonitory symptoms. 
Majority of patients of ischemic stroke had headache 
(42.30%) and dizziness (26.92%) as premonitory symptoms 
but only 2 cases (7.69%) of ischemic stroke presented with 
vomiting as premonitory symptom. But in haemorrhagic 
stroke most patients presented with headache (64.70%) 
followed by vomiting (41.17%) and dizziness (35.29%). 
Almost all patients (100%) of subarachnoid haemorrrhage 
presented with headache and vomiting. Many of the patients 
had more than one symptoms.

Table-7: Incidence of Electrocardiographic changes 
indifferent groups of CVA

PARIPEX - INDIAN JOURNAL F RESEARCH | O April - 2020Volume-9 | Issue-4 |  | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

Type of stroke No of patients n (%)

Ischemic stroke 31 (62%)

Intracerebral hemorrhage 17 (34%)

Subarachnoid hemorrhage 2 (4%)

Age 
groups 
(years)

Sex Total Percentage

Male (%) 
(n = 29) 
(58%)

Female 
(%)
(n= 21) (42)

21-40 4 3 7 14

41-60 11 7 18 36

61-80 13 9 22 44

81-100 1 2 3 6

Age groups 
(Years)

Ischemic 
stroke

Intracerebral 
hemorrhage

Subarachnoid 
hemorrhage

21-40 3 2 1

41-60 12 6 1

61-80 13 9 -

81-100 3 - -

Risk Factors No of cases Percentage

Hypertension 29 58

Dyslipidemia 23 46

Smoking 18 36

Diabetes Mellitus 17 34

Past history of 
TIA/stroke

10 20

Ischemic Heart 
disease

8 16

Alcoholism 7 14

Atrial fibrillation 4 8

Rheumatic heart 
disease

4 8

Parameters Mean±SD 

Systolic BP (mmHg) 165±30.79

Diastolic BP (mmHg) 95.2±19.51

Haemoglobin (g/dL) 10.78±1.56

Total cholesterol (mg/dL) 205.39±48.99

Triglyceride (mg/dL) 151.76±47.43

HDL (mg/dL) 48.5±9.52

LDL (mg/dL) 123.4±20.61

Serum urea (mg/dL) 42.3±23.1 

Serum creatinine (mg/dL) 1.42±0.7

Premonitory 
symptoms

Ischemic 
stroke 
(n=26)

Intracerebral 
hemorrhage
(n= 17)

Subarachnoid 
hemorrhage
(n =2)

Headache 11 (42.30%) 11(64.70%) 2(100%)

Vomiting 2 (7.69%) 7 (41.17%) 2(100%)

Dizziness 7(26.92%) 6(35.29%) 1(50%)
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Type of 
stroke

Total no of 
cases (n =50)

No of cases 
with normal 
E. C. G. (n 
=29)

No of cases 
with 
abnormal E. 
C. G. (n= 21)

Ischemic 
stroke

31 21(67.74%) 5(16.13%)



Table 7 shows E.C.G changes in stroke. In this study 21 cases 
( 4 2 % )  o u t  o f  5 0  c a s e s  h a d  va r i o u s  c h a n ge s  i n 
electrocardiography. E. C. G. was abnormal in 58.82% and 
50% in intracerebral haemorrhage and subarachnoid 
haemorrhage respectively. Only 16.13% cases of ischemic 
stroke had abnormal E. C. G. 

DISCUSSION:
In the present study out of 50 cases, 31(62%) cases had 
ischemic stroke, 17(34%) cases had intracerebral 
haemorrhage, and 2 (4%) cases had subarachnoid 
haemorrhage. Behera BP et.al reported 60.43% ischemic 
stroke and 39.57% of haemorrhagic stroke in his study.[15] 
Sridharan SE found that 83.6% were ischemic strokes, 11.6% 
intracerebral hemorrhages, and 4.8% subarachnoid 
haemorrhages, respectively.[16] Dalal PM et al (2008) found 
80.2% were ischemic strokes and 17.7% hemorrhagic strokes 
in his study.[17] 

There is high incidence of ischemic stroke among various 
cerebrovascular accidents in various studies. [5,16,17] of  
I schemic  s t roke  was  a lso  the  commonest  f o  rm 
cerebrovascular accident in this present study. Our study thus 
tallies with those of our predecessors. 

The youngest patient in this series was a female aged 23 years 
and the oldest patient in this series was also a female aged 92 
years. Maximum number of cases in both sexes were in 
between 61-80 years (44%). Least common age group in this 
series was between 81-100 years (6%).

In this study 14% of stroke patient had age < 40 years which 
closely correlates with study done by Patne S V et al who have 
16.26% and by Gauri et al who have 19%.[18,19] The male to 
female ratio was 1.46:1 which correlates with study done by 
Patne SV et al, with M: F ratio was 1.4:1.[18] From above 
observation it can be concluded that incidence of stroke is 
more common in male sex which correlates with the study 
done by Aiyar et al, Pinhero et al. [20,21] Both ischemic stroke 
and ICH were found more commonly in the age group 61-80 
years, 50% and 52.94% respectively. 

In our present study 58% of patients with stroke had 
hypertension. Mean systolic blood pressure was 165±30.79 
mm Hg and mean diastolic blood pressure was 95.2±19.51 
mm Hg in our study. In study of Vaidya CV et.al 25% cases of 
stroke had hypertension.[22] In study by Kalita J et.al of 
younger subjects (18-50 years) with hemorrhagic stroke has 
been studied and found hypertension in 57% of cases.[23] 
Behera BP et al found 83.81% cases of stroke with 
hypertension.[15]

In present study, dyslipidemia was 46% which was less than 
findings of Behera BP et al (53.99%) and much more as 
compared with study done by Abdu-Alrhaman Sallam et al 
(13.9%), Eapen et al (17%).[9,15,24] In present study there 
was anemia in 20% cases which is more commonly associated 
with ischemic stroke patients which is correlated with Eapen 
et al study where anemia was found in 33% cases.[9]

In our study 7(14%) patients were alcoholic and all of them 
were male. In study of Kalita J et al. 15.5% patients were 
alcoholic.[23] Behera BP et al. reported that 17.49% patients 
of stroke were alcoholic.[15]

In our present study 36% of the stroke patients were smoker. 
The ICMR risk factor study for cerebrovascular diseases 
confirm that tobacco use (smoking / chewing) as significant 
risk factor in both sexes in all age groups.[25] In the 

Trivandrum registry (2009) 26.8% of stroke patients were 
smoker.[16]

In the present study 10 (20%) patients had past history of 
either stroke or TIA. RK Dhamija et.al found 22% of recurrent 
stroke in india.[26] Behera BP et.al found that 12.77% of 
ischemic stroke and 3.49% of haemorrhagic stroke had past 
history of stroke.[15]

In this study 12 (24%) patients with stroke had underlying 
heart disease, which is higher than the observation made by 
Behera BP et.al.[15] Out of these 12 patients, 8 (16%) patients 
had ischaemic heart disease and 4(8%) patients had 
rheumatic heart disease. Kaul S et al. reported that among 
cardioembolic stroke, rheumatic heart disease (29%) and 
ischemic heart disease (27%) are predominant causes.[27]

In our study 17 (34%) patients had diabetes mellitus. There is 
a wide variation among stroke patients in different published 
series. P.M. Dalal et al ICMR multi centric study on risk factors 
reported that high blood sugar is an important risk factors for 
stroke in elderly and young subjects in either sex.[25] In study 
of Sridharan et al. (2009) in The Trivandrum Stroke Registry, 
half of the patients had diabetes mellitus.[16] Behera BP 
(2019) et al. reported that 6.96% of the stroke patients were 
diabetic.[15] So, the present study report shows higher 
incidence of DM in our set-up.

In our study 64% of the patients were from urban and 36% 
patients were from rural areas This finding correlates with 
study done by Sridharan SE et.al.[16]

Electrocardiographic changes were present in 21 cases 
(42%) out of 50 cases in this study. In systemic review by 
Khechinashvili G et al. found that abnormalities, such as 
ischemic-like ECG changes and/or QT prolongation, were 
found in 76% of patients with subarachnoid hemorrhage, 
irrespective of whether they had pre-existing heart disease or 
not. Such ECG changes were present in more than 90% of 
unselected patients with ischemic stroke and intracerebral 
haemorrhage. [28] 

CONCLUSION: 
In developing countries like India, there is a huge burden of 
stroke with significant morbidity and mortality. The 
occurrence rises with age with peak between 61 to 80 years. 
Young patients (age ≤40 years) were 14 % of patients which is 
more concerned in view of productive year lost. This study 
showed male predominance in stroke cases. Cerebral 
hemorrhage was more than infarction. Hypertension was 
amongst leading r isk factors. After hypertension, 
dyslipidemia, smoking/ tobacco chewing, DM, past history of 
CVA or TIA, heart disease, and alcohol intake were other risk 
factors of stroke. So, it is strongly recommended that there 
should be strict control of blood pressure, dyslipidemia, 
cessation of smoking/tobacco chewing and alcohol intake for 
prevention of stroke. Hence from the present study it can be 
concluded that we will be extremely benefited if we assess 
the condition and prognosis of stroke patients by clinical 
parameters, risk factors stratification, CT scan of brain and 
electrocardiographic changes, and thereby we can decide to 
whom specialised intensive medical care should be given 
because specialised intensive care cannot be possible for 
each and every patient of stroke in our set up. 

REFERENCES-
1.  Aho K, Harmsen P, Hatano S, Marquardsen J, Smirnov VE, Strasser T. 

Cerebrovascular disease in the community: results of a WHO collaborative 
study. Bull World Health Organ. 1980;58(1):113–30. 

2.  Banerjee TK, Das SK. Fifty years of stroke researches in India. Ann Indian Acad 
Neurol. 2016;19(1):1–8. 

3.  Fauci AS, Dennis L, Kasper L, Longo DL, Hauser SL, Jameson JL, et al. Eds 
Harrison’s Principles of Internal Med. 20th ed. United States of Am, NY: 
McGrawHill; 2018:3068-3079. 

4.  World Health Organization. World Health Statistics 2018: monitoring health 
for the SDGs : sustainable development goals. 2018. 

PARIPEX - INDIAN JOURNAL F RESEARCH | O April - 2020Volume-9 | Issue-4 |  | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

14 www.worldwidejournals.com

Intracerebral 
haemorrhage

17 7(41.17%) 10(58.82%)

Subarachnoid 
haemorrhage

2 1(50%) 1(50%)



5.  Das SK, Banerjee TK, Biswas A, Roy T, Raut DK, Mukherjee CS, et al. A 
prospective community-based study of stroke in Kolkata, India. Stroke. 2007 
Mar;38(3):906–10. 

6.  Pandian JD, Sudhan P. Stroke Epidemiology and Stroke Care Services in India. 
J Stroke. 2013 Sep;15(3):128–34. 

7.  Kamalakannan S, Gudlavalleti ASV, Gudlavalleti VSM, Goenka S, Kuper H. 
Incidence & prevalence of stroke in India: A systematic review. Indian J Med 
Res. 2017 Aug;146(2):175–85. 

8.  Nagaraja D, Gururaj G, Girish N, Panda S, Roy AK, Sarma GRK, et al. Feasibility 
study of stroke surveillance: data from Bangalore, India. Indian J Med Res. 
2009 Oct;130(4):396–403. 

9.  R. P. Eapen, J. H. Parikh, N. T. Patel. A study of clinical profile and risk factors of 
cerebrovascular stroke. Guj Med J. 2009; 64(2):47-54. 

10.  Jickling GC, Liu D, Stamova B, Ander BP, Zhan X, Lu A, et al. Hemorrhagic 
transformation after ischemic stroke in animals and humans. J Cerebral Blood 
Flow Metabol. 2014;34(2):185-99. 

11.  Subha PP, Geethakumari SM, Athira M, Nujum ZT. Pattern and risk factors of 
stroke in the young among stroke patients admitted in medical college 
hospital, Thiruvananthapuram. Ann Ind Academ Neurol. 2015;18(1):20. 

12.  Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, et al. The 
Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. JAMA. 
2003 May 21;289(19):2560–72. 

13.  Association AD. 2. Classification and Diagnosis of Diabetes: Standards of 
Medical Care in Diabetes—2019. Diabetes Care. 2019 Jan 1;42(Supplement 
1):S13–28. 

14.  Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults. Executive Summary of The Third Report of The National 
Cholesterol Education Program (NCEP) Expert Panel on Detection, 
Evaluation, And Treatment of High Blood Cholesterol In Adults (Adult 
Treatment Panel III). JAMA. 2001 May 16;285(19):2486–97. 

15.  Behera BP, Maharana DN, Mohanty PS. An observational study of 
clinicoetiological profile of stroke patients in a new tertiary care hospital in 
North Odisha, India. Int J Res Med Sci. 2019 Jul 25;7(8):3095. 

16.  Sridharan SE, Unnikrishnan JP, Sukumaran S, Sylaja PN, Nayak SD, Sarma PS, et 
al. Incidence, types, risk factors, and outcome of stroke in a developing 
country: the Trivandrum Stroke Registry. Stroke. 2009 Apr;40(4):1212–8.

17. Dalal PM, Malik S, Bhattacharjee M, Trivedi ND, Vairale J, Bhat P, et al. 
Population-based stroke survey in Mumbai, India: incidence and 28-day case 
fatality. Neuroepidemiology. 2008;31(4):254–61.

18.  Patne SV, Chintale KN. Study of clinical profile of stroke patients in rural 
tertiary health care centre. Int J Adv Med. 2016 Dec 29;3(3):666–70. 

19.  Gauri LA, Kochar DK, Joshi A, Jain R, Gupta S, Saini G, et al. A study of risk 
factors and clinical profile of stroke at Bikaner. JAPI. 2000;48(1):25-9. 

20.  Aiyar A. A study of clinic-radiological correlation in cerebrovascular stroke 
(A study of 50 cases). Guj Med J. 1999;52:58-63. 

21.  Pinhero L, Damodar S, Roy AK. Risk factors in stroke: a prospective study. J 
Assoc Physic Ind. 2000;48:72-6. 

22.  Vaidya CV, Majmudar DK. A study on clinical profile of stroke in young and 
elderly in GMERS Medical College and Hospital, Gandhinagar, Gujarat. Int J 
Res Med Sci 2014;2:1446-52. 

23.  Kalita J, Goyal G, Kumar P, Misra UK. Intracerebral hemorrhage in young from 
a tertiary neurological centre in North India. J Neurol Sci. 2014;336:42–7. 

24.  Sallam AR, Al-Aghbari K, Awn H. The clinical profile of stroke: a Yemeni 
experience. Jordan Med J. 2009;43(2):115-21. 

25.  Dalal PM, Dalal KP, Vyas AC. Strokes in the young population in west-central 
India–some observations on changing trends in morbidity and mortality. 
Neuroepidemiology. 1989;8(3):160-4. 

26.  Dhamija RK. Long term outcome of stroke in rural communities. J. Assoc. 
Physicians India. 1999;47:39. 

27.  Kaul S, Sunitha P, Suvarna A, Meena AK, Uma M, Reddy JM. Subtypes of 
ischemic stroke in a metropolitan city of south India (one year data from 
hospital based stroke registry) Neurol India. 2002;50:S8–14. 

28.  Khechinashvili G, Asplund K. Electrocardiographic Changes in Patients with 
Acute Stroke: A Systematic Review. Cerebrovasc Dis. 2002;14(2):67–76. 

PARIPEX - INDIAN JOURNAL F RESEARCH | O April - 2020Volume-9 | Issue-4 |  | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

www.worldwidejournals.com 1www.worldwidejournals.com 15


