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ABSTRACT 

Stroke is the second commonest cause of death according to WHO. Classification of subtypes of ischemic stroke based on etiology 
has been developed for the Trial of Org 10172 in Acute Stroke Treatment (TOAST)2. Subtypes include 1) Large-artery atherosclerosis 
(LAA) 2) Cardio embolism (CE) 3) Small-artery occlusion (SAO) 4) Stroke of other determined etiology (SOC) 5) Stroke of undetermined 
etiology (SUC). Risk factor identification and subtype classification helps in prognosis and prevention of stroke. All patients more than 
18 years with stroke are included in this study. Large artery atherosclerosis was the most common subtype of stroke. Most prevalent 
risk factor common to all subtypes of stroke was hypertension.  
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INTRODUCTION 

troke is the second commonest cause of death 
according to WHO. It is the fourth leading cause of 
disability world-wide. WHO clinically defines stroke 

as “The rapid development of clinical signs and symptoms 
of a focal or global neurological disturbance lasting more 
than 24 hours or leading to death with no apparent cause 
other than vascular origin”. Ischemic stroke is responsible 
for 50 – 85% of all strokes worldwide1. Non modifiable risk 
factors for stroke include age, sex, race and genetic factors. 
Modifiable risk factors include systemic hypertension, 
alcoholism, smoking, hyperlipidemia, diabetes etc. By 
targeting various modifiable risk factors, incidence of 
stroke can be reduced. Study of non-modifiable risk factors 
also helps in identifying high risk population. Since the 
etiology of ischemic stroke affects prognosis, outcome and 
management, a system for categorization of subtypes of 
ischemic stroke based on etiology has been developed for 
the Trial of Org 10172 in Acute Stroke Treatment (TOAST)2. 
Subtypes include 1) Large-artery atherosclerosis (LAA) 2) 
Cardio embolism (CE) 3) Small-artery occlusion (SAO) 4) 
Stroke of other determined etiology (SOC) 5) Stroke of 
undetermined etiology (SUC). This study focuses on 
various subtypes of stroke and risk factors that influence 
the occurrence of stroke in patients admitted in a tertiary 
care hospital. 

Aims and Objectives: 

The aim of this study was to identify ischemic stroke and 
classify it into various subtypes and determine underlying 
risk factors. 

METHODS 

All patients more than 18 years, presenting to the hospital 
with ischemic stroke were included in the study. Clinical 

history, examination and relevant laboratory 
investigations were done. 

RESULTS 

A total of 541 patients with ischemic stroke were included 
in the study. Most common stroke subtype was Large 
Artery Atherosclerosis (LAA), followed by Small Vessel 
Disease (SVD). Stroke was common in age group of 41-65 
years, as compared to 66-90 and 31-40 years. Men 
accounted for 66.5% of the total patients. 63% of the 
patients were hypertensive whereas 50% were diabetic. 
Other risk factors included smoking (56%), dyslipidemia 
(32%) and positive family history (14%). 35% had 
abnormalities on ElectroCardioGram (ECG) and 14% of the 
patients had previous Stroke. Computed Tomography (CT) 
of the brain was abnormal in 88% of the study population 
whereas Magnetic Resonance Imaging (MRI) brain was 
abnormal in 100% of the patients. Carotid doppler showed 
significant stenosis (70-99%) in 27% of the patients 
whereas 2D Echocardiogram was abnormal in 60% of the 
population. 

DISCUSSION 

Out of the 541 patients of stroke admitted, 66.7% were 
men and 33.3% were women reflecting a male 
preponderance which is similar to most previous studies in 
literature3,4. This is in contrast to the findings in study by Y 
Bejot5 et al in which a slight female preponderance is seen. 
Large artery atherosclerosis (LAA) was the most 
predominant subtype (33.5%) followed by small vessel 
disease (20.5%) and Intracerebral hemorrhage (15.7%). 
This is similar to most of the previous studies6. This is in 
contrast with study by Faleha zafar7 et al, in which Cardio 
embolic stroke was the predominant subtype (40%) 
followed by Stroke of unknown etiology. In another 
landmark study by Martin J O’Donnell8 et al, across 22 
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countries the INTERSTROKE study, the most common 
stroke subtype was small vessel disease (44%) followed by 
Intracerebral hemorrhage (22%). Out of the risk factors 
studied, HTN was the most prevalent which was present in 
341 patients (63%) followed by smoking and DM. This 
finding was similar to most of the previous studies. In 
contrast, in the study by Siddharth Raghuvanshi9, 
Dyslipidemia was found to be the most prevalent risk 
factor (63%). 77% of patients with LAA had hypertension 
indicating a strong association. 

Out of the 29 patients (6%) who had cardio embolic stroke, 
16 patients had non valvular atrial fibrillation, 7 patients 
had Mitral stenosis with atrial fibrillation, two patients had 
Left ventricular thrombus, two patients had recent 
Myocardial infarction, one patient had a mechanical 
prosthetic valve and one patient had dilated 
cardiomyopathy. Atrial Fibrillation was responsible for 
stroke in 5% of patients with ischemic stroke, which was 
much less compared to the Framingham study10. 20% of 
ischemic stroke was caused by cardio embolism according 
to pooled data11, which is much higher than that found in 
our study (5%). Various reasons for these findings could be 
– non-evaluation, missing data or incomplete evaluation or 
inclusion under TOAST V (multiple etiologies).  

Among the subtypes of stroke, stroke of other determined 
etiology constituted 11 cases in the present study. Among 
the 11 patients, 7 patients had a hypercoagulable state. 3 
patients were found to have Moya Moya disease and 1 
patient was diagnosed with Reversible cerebral 
vasoconstriction syndrome. Venous stroke was seen in 80 
patients in the present study. Sixty-two patients had deep 
venous infarcts and 18 patients had cortical venous 
infarcts. 

Only 7% (31 patients) of population had stroke of unknown 
etiology. These patients had either incomplete evaluation 
or no cause found on evaluation or had two or more 
etiologies for stroke. According to study by Chih-Ying Wu, 
Hung-Ming Wu et al12, 32.5% had stroke of unknown 
etiology. This smaller percentage in our study could be due 
to lesser size of population and thorough evaluation of 
patients with stroke. 

CONCLUSION 

Large artery atherosclerosis was the most common 
subtype of stroke. Most prevalent risk factor common to 
all subtypes of stroke was hypertension. No significant 
association was found between subtypes of stroke with 
either of the sex. Hypertension is significantly associated 
with large artery atherosclerosis. 
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