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Abstract: Cerebrovascular accident is a global health problem and leading cause of mortality and morbidity worldwide. 

Effective risk factor intervention offers a real hope of reducing stroke mortality and morbidity. Due to increase in burden 

of stroke in coming years and limited availability of stroke care in India, it would be better to study on preventive 

measures that will reduce incidence of stroke. The objective of our study was to assess the clinical profile, risk factors 

and the prognosis of cerebrovascular accident with reference to the risk factors in 100 patients presented with 

cerebrovascular accident. Study protocol included detailed clinical history, clinical examination and investigations. 

Advancing age, male gender, hypertension, diabetes mellitus, smoking, dyslipidemia, alcohol consumption, heart disease, 

carotid stenosis, family history of stroke, drugs and past history of transient ischemic attack were identified as risk factors 

for cerebrovascular accidents. Increasing age, male sex, low Glasgow coma scale at the time of admission, hypertension, 

diabetes mellitus, dyslipidemia, heart disease, smoking, carotid stenosis, presence of multiple risk factors, middle 

cerebral artery territory infarct, presence of trantentorial herniation, subarachnoid hemorrhage, intraparenchymal bleed 

with intraventricular extension  were associated with poor prognosis. Ischemic stroke was more common than 

hemorrhagic stroke and hemorrhagic stroke was associated with poor prognosis. Some of these risk factors can be 

modifiable by changing lifestyle, people who are prone for cerebrovascular accident need to be screened, counseled and 

treated .A more extensive prospective case control study in future is required on cerebrovascular accidents in rural 

population. 

Keywords: Cerebrovascular accident, Diabetes mellitus, Dyslipidemia, Hemorrhagic stroke, Hypertension, Ischemic 

stroke, Smoking 

 

INTRODUCTION: 

Cerebrovascular accident (CVA) is a global 

health problem and leading cause of mortality and 

morbidity worldwide [1]. Cerebrovascular diseases 

include: ischemic stroke, hemorrhagic stroke and 

cerebrovascular anomalies such as intracranial 

aneurysms and arteriovenous malformations (AVMs). 

CVA or stroke is defined as abrupt onset of a 

neurological deficit that is attributable to a focal 

vascular cause [2]. Stroke is a leading public health 

problem. Since the late 1990’s there has been increase 

in the survival after stroke and therefore it has become a 

common cause of human suffering and leading cause of 

long term disability. Stroke and its sequel are important 

issues for health care planners in governments, 

insurance companies and medical services everywhere. 

Because the costs of treatment and the economic 

consequences of lost of productivity are so high, 

prevention of stroke will be a very cost effective 

strategy. An estimated 50% increase in the incidence of 

stroke is predicted by 2050 due to aging of populations 

in many industrialized societies. [3]. Risk factors for 

CVA are divided into modifiable and non modifiable 

risk factors. Non modifiable risk factors include age, 

sex, ethnicity and geography, family history of stroke 

[3-6]. Modifiable risk factors are smoking, alcohol 

consumption, drug abuse, arterial hypertension, diabetes 

mellitus, dyslipidemia, and heart disease [2, 3, 7-33]. 

Effective risk factor intervention offers a real hope of 

reducing stroke mortality and morbidity. Due to 
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increase in burden of stroke in coming years and limited 

availability of stroke care in India, it would be better to 

study on preventive measures that will reduce incidence 

of stroke [1]. As few data were available on CVA in 

rural population, this study is conducted to identify the 

risk factors and etiology in patients with CVA. An 

attempt has been made in this study to know the 

prognosis of CVA with reference to risk factors. 

  

MATERIAL AND METHODS: 

This Prospective observational study was 

carried out in 100 consecutive patients with 

Cerebrovascular accident (CVA), who were admitted in 

Intensive Care Unit (ICU) under the department of 

General Medicine. Ethics committee approval was 

taken for the study.  

 

Inclusion Criteria: 
 Patients of either sex with CVA admitted to ICU 

with symptoms and signs suggestive of acute 

loss of focal or global cerebral function. 

 Patients admitted within 24 hours after the onset 

of symptoms. 

 Age greater than or equal to 50 years. 

 Evidence of ischemia or hemorrhage on CT scan 

or MRI of brain. 

 Patients with first episode of CVA. 

 

Exclusion Criteria: 
 Patients with history of epilepsy, migraine and 

head injury. 

 Ischemia or hemorrhage on CT brain due to 

infection, connective tissue disorders and 

tumors. 

 Patients with Cortical venous thrombosis. 

 Patients presented with transient ischemic attack. 

 Patients with metabolic encephalopathy. 

 

Study protocol included detailed clinical history, 

clinical examination and investigations. Risk factors for 

CVA like hypertension, diabetes, dyslipidemia; family 

history of CVA was evaluated. After taking consent, 

patients were subjected for CT scan of brain and other 

relevant investigations pertaining to their clinical status. 

Special investigations like MRI brain, CT Angiography, 

Magnetic Resonance Angiography were done wherever 

necessary. The risk factor profile of each patient was 

evaluated during the hospital stay. 

 

In this study 

 Patients with HbA1C > 6.5%  and patients who 

were on anti-diabetic medication were 

considered under risk factor for diabetes 

mellitus.[34] 

 Patients who were known hypertensive prior to 

the onset of CVA and newly detected patients 

with evidence of hypertensive retinopathy were 

considered under risk factor for hypertension. 

 Dyslipidemia was diagnosed as per American 

Heart Association (AHA) guidelines
 
(2011) as 

serum cholesterol > 200 mg/dl, low density 

lipoprotein (LDL) > 130 mg/dl, triglycerides > 

150 mg/dl and high density lipoprotein (HDL) < 

40mg/dl.[35] 

 Patients with ischemic heart disease, congestive 

heart failure, rheumatic heart disease, atrial 

fibrillation, corpulmonale, and cardiomyopathy 

were considered as suffering from heart disease. 

 Smoking (who were currently smoking more 

than 10 cigarettes per day for more than 6 

months) and alcohol intake (> 3 standard 

drinks/day for a minimum of 6 months) were 

based on clinical history of consumption of these 

substances. [1,36] 

 Family history of stroke was considered if the 

first degree relatives of the patient suffered from 

stroke. 

 Past history of Transient ischemic 

attack(TIA)was considered if the patient had any 

symptoms suggestive of TIA in the past.[2] 

 Carotid stenosis was considered as a risk factor if 

Carotid doppler study showed more than 50 % 

stenosis in the carotid arteries.[2] 

 Drug induced Cerebrovascular accident was 

considered if patient was on drugs like cocaine, 

amphetamine, anticoagulants, thrombolytics or 

oral contraceptive pills.[ 2] 

 

The prognosis was studied after one month of 

admission and a detailed neurological examination was 

performed on all survivors and prognosis was compared 

with the initial clinical examination for improvement, 

worsening or status quo.[37] The number of deaths was 

noted.  

 Complete recovery (CR) –  Improved without 

neurological deficits 

 Partial recovery (PR) –Improved but had 

neurological deficits 

 No recovery (no improvement) (NR) – patients 

with no improvement or worsening of 

neurological deficits. 

 Death (D)  

 

Statistical Methods 

The data was entered in Microsoft Excel and 

was analyzed using Stata13.1 version. In descriptive 

statistics: results were expressed in percentages and 

proportions and were represented by using tables, bar 

diagrams and pie charts. In analytical statistics: Two 

sample proportion test using Z value was applied. 

 

RESULTS: 

Age: In this study 51 patients (51%) belonged to 70 

years and above age group (Table 1). 
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Table 1: Age Distribution 

Age No. of Patients Percentage 

50-59 17 17.0% 

60-69 32 32.0% 

> 70 51 51.0% 

 

Age and Prognosis:  
In 50-59 years age group: 13 patients (76.47%) 

had CR (complete recovery), 1 patient (5.88%) had PR 

(partial recovery), 3 patients (17.65%) had NR (no 

recovery) and no patients expired. In 60-69 years age 

group: 8 patients (25%) had CR, 19 patients (59.38%) 

had PR, 3 patients (9.37%) had NR and 2 patients 

(6.25%) expired. In 70 years and above age group: 3 

patients (5.88%) had CR, 14 patients (27.45%) had PR, 

27 patients (52.94%) had NR and 7 patients (13.73%) 

expired (Table 2). 

 

Table 2: Age and Prognosis 

Recovery Age 
No. of 

Patients 
Percentage 

Complete 

Recovery 

50-59 13 76.47% 

60-69 8 25% 

> 70 3 5.88% 

Partial 

Recovery 

50-59 1 5.88% 

60-69 19 59.38% 

> 70 14 27.45% 

No Recovery 

50-59 3 17.65% 

60-69 3 9.37% 

> 70 27 52.94% 

Death 

50-59 0 0% 

60-69 2 6.25% 

> 70 7 13.73% 

 

Sex: Among 100 patients, 61 patients (61%) were males 

and 39 patients (39%) were females (Table 3). 

 

Table 3: Sex Distribution 

Sex No. of Patients Percentage 

Male 61 61.0% 

Female 39 39.0% 

 

Sex and Prognosis:  
Among 61 male patients, 9 patients (14.75%) 

had CR, 22 patients (36.06%) had PR, 24 patients 

(39.34%) had NR and 6 patients (9.84%) expired. 

Among 39 female patients, 15 patients (38.46%) had 

CR, 12 patients (30.77%) had PR, 9 patients (23.08%) 

had NR and 3 patients (7.69%) expired (Table 4). 

 

Table 4: Sex and Prognosis 

Recovery Sex 
No. of 

Patients 
Percentage 

Complete 

Recovery 

Male 9 14.75% 

Female 15 38.46% 

Partial 

Recovery 

Male 22 36.06% 

Female 12 30.77% 

No Recovery 
Male 24 39.34% 

Female 9 23.08% 

Death 
Male 6 9.84% 

Female 3 7.69% 

 

Clinical Presentation:  
Motor weakness was the main complaint in 64 

patients, next in frequency was altered sensorium, and 

followed by speech disturbances (Table 5).  

 

Table 5: Clinical Presentation in CVA 

Symptoms No of patients 

Motor weakness 64 

Altered sensorium 56 

Speech disturbances 33 

Vomiting 20 

Giddiness 13 

Headache 12 

Convulsions(first episode) 4 

 

Glasgow Coma Scale (GCS) Score and prognosis:  

In this study 50 patients were admitted with 

GCS of 13-15, 30 patients with GCS of 5-12 and 20 

patients were admitted with GCS of 3-4.Among patients 

admitted with GCS of 13-15, 18 patients (36.0%) had 

complete recovery, 30 patients (60.0%) had partial 

recovery, 2 patients (4%) had no recovery and no 

patients expired. Among patients admitted with GCS of 

5-12, 6 patients (20.0%) had complete recovery, 4 

patients (13.33%) had partial recovery, 18 patients 

(60%) had no recovery and 2 patients (6.67%) expired. 

Among patients admitted with GCS of 3-4, 13 patients 

(65%) had no recovery and 7 patients (35%) expired 

(Table 6). [38] 

 

Table 6: GCS Score at the Time of Admission and Prognosis 

GCS Score 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

13-15 

(50 patients) 

No. of Patients 18 30 2 0 

Percentage 36.0 60.0 4.0 0 

5-12 

(30 patients) 

No. of Patients 6 4 18 2 

Percentage 20.0 13.33 60.0 6.67 

3-4 

(20 patients) 

No. of Patients 0 0 13 7 

Percentage 0 0 65.0 35.0 
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 Risk factors: 

The major risk factors in the study group were 

hypertension (70), diabetes (39), smoking (35) 

dyslipidemia (31), and alcohol consumption (27) (Table 

7). 

 

Table 7: Risk Factors 

Risk Factors No. of Patients Percentage 

Hypertension 70 70 % 

Diabetes Mellitus 39 39 % 

Smoking 35 35 % 

Dyslipidemia 31 31 % 

Alcohol 27 27 % 

Heart Disease 17 17 % 

Carotid Stenosis 14 14 % 

Family History of Stroke 11 11 % 

Past history of TIA 6 06 % 

Drug Induced 3 03 % 

 

Hypertension and Prognosis:  

Among 100 patients, 70 patients (70%) had 

hypertension. Among 70 patients with hypertension, 9 

patients (12.86%) had CR, 24 patients (34.29%) had 

PR, 28 patients (40.0%) had NR and 9 patients 

(12.86%) expired. Among 30 patients without 

hypertension, 15 patients (50%) had CR, 10 patients 

(33.33%) had PR, 5 patients (16.67%) had NR and no 

patients expired. P value is significant in complete 

recovery, no recovery and death (Table 8).  

 

Table 8: Hypertension and Prognosis 

Risk Factor 
Complete 

Recovery 

Partial 

Recovery 
No Recovery Death 

With 

Hypertension 

No. of Patients 9 24 28 9 

Percentage 12.86 34.29 40.00 12.86 

Without 

Hypertension 

No. of Patients 15 10 5 0 

Percentage 50.00 33.33 16.67 0.00 

P value <0.01 0.926 0.023 <0.01 

 

Diabetes Mellitus and Prognosis:  
Among 100 patients, 39 patients (39%) had 

Diabetes mellitus. Among 39 patients with diabetes 

mellitus, 5 patients (12.82%) had CR, 12 patients 

(30.77%) had PR, 15 patients (38.46%) had NR and 7 

patients (17.95%) expired. Among 61 patients without 

diabetes mellitus, 19 patients (31.15%) had CR, 22 

patients (36.07%) had PR, 18 patients (29.51%) had NR 

and 2 patients (3.28%) expired. P value is significant in 

complete recovery and death (Table 9). 

 

Table 9: Diabetes Mellitus and Prognosis 

Diabetes Mellitus 
Complete 

Recovery 

Partial 

Recovery 
No Recovery Death 

With Diabetes 
No. of Patients 5 12 15 7 

Percentage 12.82 30.77 38.46 17.95 

Without 

Diabetes 

No. of Patients 19 22 18 2 

Percentage 31.15 36.07 29.51 3.28 

P value 0.036 0.58 0.35 0.01 

 

Heart Disease and Prognosis:  

Among 100 patients, 17 patients (17%) had 

heart disease. Among these patients, 1 patient (5.88%) 

had CR, 4 patients (23.53%) had PR, 5 patients 

(29.41%) had NR and 7 patients (41.18 %) expired. 

Among 83 patients without heart disease, 23 patients 

(27.71%) had CR, 30 patients (36.14%) had PR, 28 

patients (33.73%) had NR and 2 patients (2.41%) 

expired. P value is significant in death (Table 10). 
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Table 10: Heart Disease and Prognosis 

Heart Disease 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Heart Disease 
No. of Patients 1 4 5 7 

Percentage 5.88 23.53 29.41 41.18 

Without Heart 

Disease 

No. of Patients 23 30 28 2 

Percentage 27.71 36.14 33.73 2.41 

P value 0.0549 0.3171 0.7298 <0.01 

 

Smoking and Prognosis:  
Among 100 patients, 35 patients (35%) had 

smoking as risk factor. Among patients with smoking, 5 

patients (14.29%) had CR, 3 patients (8.57%) had PR, 

20 patients (57.14%) had NR and 7 patients (20.0%) 

expired. Among 65 patients without smoking, 19 

patients (29.23%) had CR, 31 patients (47.69%) had 

PR, 13 patients (20.0%) had NR and 2 patients (3.08%) 

expired. P value is significant in partial recovery, no 

recovery and death (Table 11). 

 

Table 11: Smoking and Prognosis 

Smoking 
Complete 

Recovery 

Partial 

Recovery 
No Recovery Death 

With 

Smoking 

No. of Patients 5 3 20 7 

Percentage 14.29 8.57 57.14 20.00 

Without 

Smoking 

No. of Patients 19 31 13 2 

Percentage 29.23 47.69 20.00 3.08 

P value 0.0951 0.0001 0.0002 0.0048 

 

Dyslipidemia and Prognosis:  
Among 100 patients, 31 patients (31%) had 

Dyslipidemia. Among patients with dyslipidemia, 6 

patients (19.35%) had CR, 8 patients (25.81%) had PR, 

10 patients (32.26%) had NR and 7 patients (22.58%) 

expired. Among 69 patients without dyslipidemia, 18 

patients (26.09%) had CR, 26 patients (37.68%) had 

PR, 23 patients (33.33%) had NR and 2 patients 

(2.90%) expired. P value is significant in death (Table 

12). 

 

Table 12: Dyslipidemia and Prognosis 

Dyslipidemia 
Complete 

Recovery 

Partial 

Recovery 
No Recovery Death 

With 

Dyslipidemia 

No. of Patients 6 8 10 7 

Percentage 19.35 25.81 32.26 22.58 

Without 

Dyslipidemia 

No. of Patients 18 26 23 2 

Percentage 26.09 37.68 33.33 2.90 

P value 0.4660 0.2463 0.9158 0.0015 

 

Carotid Stenosis and Prognosis:  
Among 100 patients, 14 patients (14%) had 

Carotid stenosis. Among patients with Carotid Stenosis, 

1 patient (7.14%) had CR, 4 patients (28.57%) had PR, 

5 patients (35.71%) had NR and 4 patients (28.57%) 

expired. Among 86 patients without Carotid Stenosis, 

23 patients (26.74%) had CR, 30 patients (34.88%) had 

PR, 28 patients (32.56%) had NR and 5 patients 

(5.81%) expired. P value is significant in death (13). 

 

Table 13: Carotid Stenosis and Prognosis 

Carotid Stenosis 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Carotid 

Stenosis 

No. of Patients 1 4 5 4 

Percentage 7.14 28.57 35.71 28.57 

Without Carotid 

Stenosis 

No. of Patients 23 30 28 5 

Percentage 26.74 34.88 32.56 5.81 

P value 0.08 0.51 0.97 0.01 

 

Alcohol Consumption and Prognosis:  
Among 100 patients, 27 patients (27%) had 

alcohol consumption as risk factor. Among patients 

with alcohol consumption, 9 patients (33.33%) had CR, 

2 patients (7.41%) had PR, 13 patients (48.15%) had 

NR and 3 patients (11.11%) expired. Among 73 patients 
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without alcohol consumption, 15 patients (20.55%) had 

CR, 32 patients (43.84%) had PR, 20 patients (27.40 %) 

had NR and 6 patients (8.22%) expired. P value is 

significant in partial recovery (Table 14). 

 

Table 14: Alcohol Consumption and Prognosis 

Alcohol Consumption 
Complete 

Recovery 

Partial 

Recovery 
No Recovery Death 

With Alcohol 

No. of 

Patients 
9 2 13 3 

Percentage 33.33 7.41 48.15 11.11 

Without 

Alcohol 

No. of 

Patients 
15 32 20 6 

Percentage 20.55 43.84 27.40 8.22 

P value 0.1838 0.0006 0.0501 0.6537 

 

Family History of Stroke and Prognosis: 
Among 100 patients, 11 patients (11%) had 

family history of stroke. Among 11 patients with family 

history of stroke, 1 patient (9.09%) had CR, 1 patient 

(9.09%) had PR, 7 patients (63.64%) had NR and 2 

patients (18.18%) expired. Among 89 patients without 

family history of stroke, 23 patients (25.84%) had CR, 

33 patients (37.08%) had PR, 26 patients (29.21%) had 

NR and 7 patients (7.87%) expired. P value is 

significant in no recovery (Table 15). 

 

Table 15: Family History of Stroke and Prognosis 

Family History of Stroke 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Family History 

of Stroke 

No. of Patients 1 1 7 2 

Percentage 9.09 9.09 63.64 18.18 

Without Family 

History of Stroke 

No. of Patients 23 33 26 7 

Percentage 25.84 37.08 29.21 7.87 

P value 0.2197 0.0645 0.0348 0.2593 

 

Drug Induced CVA and Prognosis:  
Among 100 patients, 3 patients (3%) had drug 

induced CVA. Among 3 patients with drug induced 

CVA, 1 patient (33.33%) had PR, 1 patient (33.33%) 

had NR and 1 patient (33.33%) expired. Among 97 

patients without drug induced CVA, 24 patients 

(24.74%) had CR, 33 patients (34.02%) had PR, 32 

patients (32.99%) had NR and 8 patients (8.25%) 

expired (Table 16).  

 

Table 16: Drug Induced CVA and Prognosis 

Drug Induced 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Drug 

Induced 

No. of Patients 0 1 1 1 

Percentage 0.00 33.33 33.33 33.33 

Without Drug 

Induced 

No. of Patients 24 33 32 8 

Percentage 24.74 34.02 32.99 8.25 

P value 0.3230 0.9803 0.9901 0.1348 

 

Past history of TIA and Prognosis:  
Among 100 patients, 6 patients (6%) had past 

history of TIA. Among patients with past history of 

TIA, 1 patient (16.67%) had CR, 2 patients (33.33%) 

had PR, 3 patients (50%) had NR and no patients 

expired. Among 94 patients without past history of TIA, 

23 patients (24.47%) had CR, 32 patients (34.04%) had 

PR, 30 patients (31.91%) had NR and 9 patients 

(9.57%) expired (Table 17).  

 

Table 17: Past history of TIA and Prognosis 

TIA 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With past history 

of TIA 

No. of Patients 1 2 3 0 

Percentage 16.67 33.33 50.00 0 

Without past 

history of TIA 

No. of Patients 23 32 30 9 

Percentage 24.47 34.04 31.91 9.57 

P value 0.6644 0.9716 0.3610 0.4269 
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Number of risk factors:  

Among 100 patients, 31 patients (31%) had 

single risk factor and 69 patients (69%) had multiple 

risk factors (more than one risk factor)(Table 18).  

 

Table 18: CVA with Single and Multiple Risk 

Factors 

No of risk factors No of patients Percentage 

Single risk factor 31 31% 

Multiple risk 

factors 

69 69% 

 

Prognosis with Risk Factors:  
Among 31 patients with single risk factor, 14 

patients (45.16%) had CR, 13 patients (41.94%) had 

PR, 4 patients (12.90%) had NR and no patients (0%) 

expired. Among 69 patients with more than one risk 

factor (multiple risk factors), 10 patients (14.49%) had 

CR, 21 patients (30.43%) had PR, 29 patients (42.03%) 

had NR and 9 patients (13.04%) expired. P value is 

significant in complete recovery, no recovery and death 

(Table 19). 

 

Table 19: Prognosis Associated with Single and Multiple Risk Factors 

No. of Risk Factors 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Single Risk Factor No. of 

Patients 
14 13 4 0 

Percentage 45.16 41.94 12.90 0.00 

With Multiple Risk 

Factors (> 1 Risk 

Factor) 

No. of 

Patients 
10 21 29 9 

Percentage 14.49 30.43 42.03 13.04 

P value 0.0009 0.2615 0.0042 0.0350 

 

Prognosis in CVA:  
Among 100 patients with CVA, 24 patients 

(24%) had complete recovery, 34 patients (34%) had 

partial recovery, 33 patients (33%) had no recovery and 

9 patients (9%) expired (Table 20). 

 

Table 20: Prognosis in CVA 

Prognosis No. of 

Patients 

Percentage 

Complete 

Recovery 

24 24.0% 

Partial Recovery 34 34.0% 

No Recovery 33 33.0% 

Death 9 9.0% 

 

 

 

 

Type of CVA:  
Among 100 patients, 82 patients (82%) had 

ischemic stroke and 18 patients (18%) had hemorrhagic 

stroke (21).  

Table 21: Type of CVA 

Type of CVA No of patients Percentage 

Ischemic 82 82% 

Hemorrhagic 18 18% 

 

Etiology of CVA:  
Among 100 patients with CVA, 76 patients 

(76%) had thrombotic stroke, 6 patients (6%) had 

embolic stroke, 14 patients (14%) had hypertensive 

intraparenchymal hemorrhage, 3 patients (3%) had drug 

induced (acitrom, streptokinase) intraparenchymal 

hemorrhage and 1 patient (1%) had  subarachnoid 

hemorrhage( SAH)(Table 22). 

Table 22: Etiology of CVA 

Etiology No of patients Percentage 

Thrombotic Stroke 76 76% 

Embolic Stroke 6 6% 

Hypertensive Intraparenchymal Hemorrhage 14 14% 

Drug Induced Intraparenchymal Hemorrhage 3 3% 

SAH 1 1% 

 

Prognosis in Ischemic and Hemorrhagic Stroke:  
Among 82 patients with ischemic stroke, 21 

patients (25.61%) had CR, 32 patients (39.02%) had 

PR, 24 patients (29.27%) had NR and 5 patients 

(6.10%) expired. Among 18 patients with hemorrhagic 

stroke, 3 patients (16.67%) had CR, 2 patients (11.11%) 

had PR, 9 patients (50.0%) had NR and 4 patients 

(22.22%) expired. P value is significant in partial 

recovery and death (Table 23). 
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Table 23: Prognosis in Ischemic and Hemorrhagic Stroke 

Type of stroke 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

With Ischemic Stroke 

No. of 

Patients 
21 32 24 5 

Percentage 25.61 39.02 29.27 6.10 

With Hemorrhagic 

Stroke 

No. of 

Patients 
3 2 9 4 

Percentage 16.67 11.11 50.00 22.22 

P Value 0.4211 0.0236 0.0903 0.0304 

 

Territory Infarct and Prognosis:  
Among 82 patients with ischemic stroke, 80 

patients had single territory infarct and 2 patients had 

infarct involving more than one territory. Among 

patients with single territory infarct, 17 patients had 

anterior cerebral artery (ACA) territory infarct, 40 

patients had middle cerebral artery (MCA) territory 

infarct and 23 patients had posterior cerebral artery 

(PCA) territory infracts. Among patients with ACA 

territory infarct, 14 patients (82.35%) had complete 

recovery, 3 patients (17.65%) had partial recovery and 

no patients died. Among patients with MCA territory 

infarct, 4 patients (10%) had complete recovery, 12 

patients (30%) had partial recovery, 21 patients (52.5%) 

had no recovery and 3 patients (7.5%) died. Among 

patients with PCA territory infarct, 3 patients (13.04%) 

had complete recovery, 17 patients (73.91%) had partial 

recovery, 2 patients (8.69%) had no recovery and 1 

patient (4.35%) died. Among patients who had infarct 

involving more than one territory, 1 patient (50.0%) had 

no recovery and 1 patient (50.0%) died. Among patients 

with ischemic stroke, 3 patients had transtentorial 

herniation and all those 3 patients expired (Table 24). 

 

Table 24: Single Territory Infarct and Prognosis 

Single Territory Infarct and Prognosis 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

ACA territory 

(17 patients) 

No. of Patients 14 3 0 0 

Percentage 82.35 17.65 0 0 

MCA territory 

(40 patients) 

No. of Patients 4 12 21 3 

Percentage 10.0 30.0 52.5 7.50 

PCA territory 

(23 patients) 

No. of Patients 3 17 2 1 

Percentage 13.04 73.91 8.69 4.35 

 

Hematoma Volume and Prognosis:  
Among 17 patients with intraparenchymal 

hemorrhage, 12 patients had hematoma volume < 30 cc 

and 5 patients had hematoma volume > 30 cc. Among 

patients with hematoma volume < 30 cc, 3 patients 

(25%) had CR, 2 patients (16.67%) had PR, 7 patients 

(58.33%) had NR and no patients expired. Among 

patients with hematoma volume > 30 cc, 2 patients 

(40.0%) had NR and 3 patients (60.0%) expired. P 

value is significant in death (Table 25). 

 

Table 25: Hematoma Volume in Intraparenchymal hemorrhage and Prognosis 

Hematoma Volume 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

< 30 cc 

(12 patients) 

No. of Patients 3 2 7 0 

Percentage 25 16.67 58.33 0 

> 30 cc 

(5 patients) 

No. of Patients 0 0 2 3 

Percentage 0 0 40 60 

P Value 0.2179 0.3311 0.4902 0.0031 

 

Intraventricular Extension and Prognosis:  
Among 17 patients with intraparenchymal 

hemorrhage, intraventricular extension of bleed was 

present in 7 patients and absent in 10 patients. Among 

patients without intraventricular extension of bleed, 3 

patients (30%) had CR, 2 patients (20%) had PR, 5 

patients (50%) had NR and no patients expired. Among 

patients with intraventricular extension of bleed, 4 

patients (57.14%) had NR and 3 patients (42.86%) 

expired. P Value is significant in death (Table 26). 
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Table 26: Intraventricular Extension of Intraparenchymal Bleed and Prognosis 

Intraventricular Extension 
Complete 

Recovery 

Partial 

Recovery 

No 

Recovery 
Death 

Without 

intraventricular 

extension (10) 

No. of 

Patients 
3 2 5 0 

Percentage 30 20 50 0 

With intraventricular 

extension (7) 

No. of 

Patients 
0 0 4 3 

Percentage 0 0 57.14 42.86 

P Value 0.1103 0.2078 0.7715 0.0225 

 

DISCUSSION: 

CVA caused 5.7 million deaths in 2005 and 

87% of deaths are reported in low and middle income 

countries [39].
 
It is the second most common cause of 

death worldwide [40]. Developing countries accounts 

for 85% of global deaths due to stroke and 15 to 30 % 

of stroke patients are permanently disabled [41]. In 

India, community survey have shown a crude 

prevalence rate for hemiplegia in the range of 200 per 

100000 persons, nearly 1.5 percent of all the urban 

hospital admission, 4.5% of all medical and around 

20% of all neurological cases [42].
 

In India the 

prevalence of stroke various in different regions of the 

country and the estimated prevalence is 12-20/1000 in 

the 75-84 years age group [1]. In our study maximum 

number of cases was seen in 7
th 

decade. Stroke can 

affect a person at any age. Still, advancing age is the 

most important factor that predicts an increased 

likelihood of stroke. The risk of stroke approximately 

doubles with every 10 years increase in age. Patient’s 

age also effects prognosis. Elderly patients have poor 

prognosis and increased mortality than younger ones 

[3]. In this study, male predominance was present and 

similar findings were observed in Anand et al, Nagaraja 

et al and Marwat MA et al.; study.[37,43,44]In almost 

all age groups, stroke is more common in men than in 

women except for a slight increase of stroke among 

women aged 15-30 years because Cerebrovascular 

events occur as a complication of pregnancy and 

puerperium.[3,4,5]In this study, hypertension was the 

most common risk factor and similar findings were 

observed in Marwat MA et al.; Pandiyan U et al.; 

study. [37, 45,] In this study, patients with hypertension 

as a risk factor had poor prognosis and in Turkey AM et 

al.; study, hypertension was the commonest risk factor 

for in-hospital mortality rate. [46]Arterial hypertension 

is the leading underlying potentially treatable condition 

that promotes stroke.[3] Suboptimal blood pressure 

(BP) control is the most common attributable risk for 

death worldwide, being responsible for 62% of 

Cerebrovascular diseases.[24] Because hypertension 

leads to coronary artery disease, cardiomyopathy and 

atrial fibrillation, it is an indirect risk factor for stroke 

secondary to cardioembolism.[25,26] Untreated 

hypertension is highly prevalent and is an important 

independent risk factor for hemorrhagic stroke.[27,28] 

Approximately one fourth of hemorrhagic strokes could 

be prevented if all hypertensive subjects received 

treatment.[29]. 

 

In this study, 39 patients (39%) had Diabetes 

mellitus and it correlates with Sorganvi V et al.; study 

(38%). [1] In this study, patients with diabetes had poor 

prognosis and similar findings were present in Pandiyan 

U et al.; study[45]. Patients with either type 1 or type 2 

diabetes mellitus have an increased susceptibility for 

large artery atherosclerosis and small artery occlusive 

disease. Diabetes mellitus also leads to renal or cardiac 

disease, which indirectly promote arterial hypertension 

and stroke. Diabetes increases the levels of fibrinogen 

and clotting factors, increase platelet aggregation, 

which in turn promotes arterial thrombosis. [3] 

 

In this study, 35 patients (35%) had smoking 

as a risk factor and similar finding was observed in 

Sorganvi V e et al.;  study.[1] In this study, patients 

with smoking as a risk factor had poor outcome and 

similar findings were observed in Pandiyan U et al.; 

study.[45]Cigarette smoking is a well established risk 

factor for ischemic stroke and SAH [7-12]
 .
Mechanism 

of smoking in ischemic stroke is due to structural 

arterial wall damage and carotid atherosclerosis, leading 

to thrombosis or embolic phenomena.[13,14] The 

mechanism of thrombogenesis is due to short-term 

effect of smoking leading to increased fibrinogen levels 

and platelet aggregation, elevated hematocrit levels and 

reduced cerebral blood flow due to arterial 

vasoconstriction [15-17]. For SAH there is a strong 

association of smoking with aneurysm formation,
 

growth and rupture[18,19]. In this study, patients with 

dyslipidemia as a risk factor had poor prognosis and 

similar findings were observed in Pandiyan U et al.; 

study [45]. Hypercholesterolemia is a key risk factor for 

ischemic stroke. It increases the susceptibility for 

atherosclerosis. Some effects of hyperlipidemia may be 

indirect due to effects on coronary artery disease, 

leading to myocardial infarction and cardioembolism 

[30]. 

 

In this study, 27 patients (27%) had alcohol 

consumption as a risk factor and it was 32% in Sorganvi 

V et al study [1]. Alcohol abuse and acute alcohol 

intoxication can lead to ischemic stroke due to alcohol 

induced cardiomyopathy, changes in viscosity and 
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disturbances in coagulation and fibrinolytic factors. 

Bouts of heavy alcohol consumption on weekends and 

holidays are associated with a high risk of stroke [20]. 

In this study, incidence of heart disease was 17%   and 

it was 37% in Pandiyan U et al study. In this present 

study, patients with heart disease had poor prognosis 

and it was similar to Pandiyan U et al study. [45]There 

is a strong interaction between Cardiovascular and 

Cerebrovascular disease. Symptomatic coronary artery 

disease immediately identifies a person as being at high 

risk for stroke. It also affects survival after stroke. 

[3]The rate of stroke in persons with a history of 

ischemic heart disease, congestive heart failure or left 

ventricular hypertrophy is approximately two to four 

times more than in patients without cardiac problem. A 

large number of ischemic strokes will be secondary to 

cardiogenic embolism. Among persons more than 80 

years, atrial fibrillation is the main cardiac condition 

that is associated with stroke [31]. Even if atrial 

fibrillation is an incidental finding, it influences risk 

stratification and prescribing anticoagulants helps in 

maximum risk reduction. Recurrent strokes are common 

among patients with cardioembolic stroke than those 

with stroke of other causes. [32]
 
The 1-month mortality 

after cardioembolic stroke is higher than in stroke with 

other etiologies [3, 33]. In this study, 11 patients (11%) 

had family history of stroke and it was 31% in Sorganvi 

V et al.; study. [1]Ischemic stroke results from a 

number of inherited coagulation disorders or genetic 

disorders that dispose to arterial disease. Hereditary 

disorders of lipid metabolism can promote premature 

atherosclerosis and increases the risk of ischemic 

stroke. A family history of deep vein thrombosis, 

pulmonary embolism points to the possibility of 

hereditary prothrombotic state and it increases the risk 

of embolic stroke. [3]. 

 

In this study, past history of TIA was present 

in 6 patients (6%) and it was 32% in Sorganvi V et al.; 

study. [1] Small sample size in this study may be the 

reason for low incidence of family history of stroke, 

heart disease and past history of TIA. The risk of stroke 

after a TIA is approximately 10-15% in the first 3 

months, and most events occur in the first 2 days [1, 2]. 

 

In this study, Ischemic stroke was more 

common than hemorrhagic stroke and similar findings 

were observed in Turkey AM, Zhang et al.; and Roy et 

al.; study. In this study, incidence of ischemic stroke 

was more and hemorrhagic stroke was less than Turkey 

AM, Zhang et al.; and Roy et al.; study. In this study, 

Cardioembolic stroke was 6% and it was 19.5 % in 

Somay G et al.; study. Small sample size in the present 

study may be the reason for this difference [46-49]. In 

this study mortality was more in hemorrhagic stroke 

than in ischemic stroke and similar findings were seen 

in Turkey AM and Zhang et al.; study [46, 47]. 

Hemorrhagic stroke is associated with increased 

mortality and in this study incidence of hemorrhagic 

stroke was less compared to other studies. Early 

hospitalization, maximum patients with GCS score of 

13-15 at the time of admission and less number of 

patients with hemorrhagic stroke could be the reason for 

low mortality rate in the present study. In present study, 

24% patients had complete recovery, 34% patients had 

partial recovery, 33% patients had no recovery, and 9% 

patients died. In Marwat MA et al.; study 13.6% 

patients had complete recovery, 34% patients had 

partial recovery, 25% patients had no recovery, and 

27.2% patients died. In Marwat MA et al.; study, 

prognosis was studied after one week of admission and 

in this present study prognosis was studied after one 

month of onset of symptoms. This may be the reason 

for increased number of patients with complete 

recovery in the present study. In Marwat MA et al.; 

study, incidence of hemorrhagic stroke was 40.8% and 

it was 18% in the present study. Low mortality rate in 

this study could be due to less number of patients with 

hemorrhagic stroke [37]. In Zhang Y et al.; study of 

outcome of stroke after one month, 24.6 % of patients 

improved without neurological deficits and it correlates 

with the present study [47]. Low GCS score was 

associated with poor prognosis and similar findings 

were seen in Zhang Y et al.; study [47]. Presence of 

multiple risk factors had poor prognosis and Pandiyan 

U et al.; study showed multiple risk factors increased 

the morbidity and mortality of stroke [45]. In this study 

ACA territory infarct had good prognosis and similar 

findings were present in Kumral et al.; study [50]. In 

this study MCA territory infarct was associated with 

increased mortality and similar findings were observed 

in Zhang Y et al.; study [47]. In this study, poor 

prognosis in primary intraparenchymal bleed was due to 

hematoma volume > 30 cc and intraventricular 

extension of bleed.  Similar findings were present in 

Nag et al.; study [51]. 

 

CONCLUSION: 

Advancing age, male gender, hypertension, 

diabetes mellitus, smoking, dyslipidemia, alcohol 

consumption, heart disease, carotid stenosis, family 

history of stroke, drugs and past history of TIA were 

identified as risk factors for CVA. Increasing age, male 

sex, low GCS at the time of admission, hypertension, 

diabetes mellitus, dyslipidemia, heart disease, smoking, 

carotid stenosis, presence of multiple risk factors, MCA 

territory infarct, presence of trantentorial herniation, 

SAH, intraparenchymal bleed with intraventricular 

extension  were associated with poor prognosis. 

Ischemic stroke was more common than hemorrhagic 

stroke and hemorrhagic stroke was associated with poor 

prognosis. Public awareness of the risk factors and their 

management may lead to primary prevention of CVA. 

Early hospitalization of patients and their management 

reduces the mortality and disability in CVA. More 
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prospective case control studies on the management of 

CVA are needed. 
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