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ABS TRACT  
 

BACKGROUND 

As defined by World Health Organization (WHO), stroke is accountable for 5 million 

deaths and 5 million disabled patients throughout the world. The prevalence of 

stroke is in rising trend in Indian subcontinent and therefore is a source of socio-

economic concern. This study was conducted to evaluate the aetiological and clinical 

profile in stroke patients with special reference to baseline intracranial haemorrhage 

(ICH) score in haemorrhagic stroke in North East India. 

 

METHODS 

The study was carried out among in-patients of Medicine Department at Assam 

Medical College and Hospital, Dibrugarh in North East India from March 2019 to 

February 2020. A total of 112 patients who presented with symptoms suggestive of 

stroke were assessed. Mean ± standard deviation was used to express continuous 

variables. Frequency and percentage were used to express categorical variables. Test 

of significance for qualitative data was assessed by chi-square test (for 2 x 2 tables). 

P-value less than 0.05 was taken as statistically significant.  

 

RESULTS 

In our study stroke was common in 40 – 60 years age group which comprised 50 % 

of total patients. Stroke was more common in males with a sex ratio of 1.24:1. 73.2 % 

of patients suffered haemorrhagic stroke and 22.3 % suffered ischemic stroke 

whereas 4.5 % suffered cardio-embolic stroke. Hypertension was the most prevalent 

and an important risk factor with 80.3 % (P = 0.001), followed by smoking with 39 % 

(P = 0.021), chronic alcohol consumption with 37 % (P = 0.028) and diabetes with 22 

%. The most common site of haemorrhage was basal ganglia (28 %) followed by 

thalamus (24 %). Patients presenting with intraventricular extension, infratentorial 

location, low Glasgow Coma Scale (GCS) score (< 4) or having high ICH score (≥ 3) at 

the time of presentation were associated with increased mortality in haemorrhagic 

stroke (P = 0.010). 

 

CONCLUSIONS 

Haemorrhagic strokes (73.2 %) are the most common type. Hypertension is the most 

prevalent and an important risk factor (80.3 %). Basal ganglia (28 %) are the most 

common sites involved in haemorrhagic stroke; infratentorial location is associated 

with poor prognosis. Patients presenting with low GCS score (< 4) or having high ICH 

score (≥ 3) at the time of presentation are associated with increased mortality in 

haemorrhagic stroke. 
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BACK GRO UND  
 

 

 

Cerebrovascular diseases include some of the most common 

and devastating disorders like ischemic stroke, haemorrhagic 

stroke and cardio-embolic stroke. The incidence rises steeply 

with age, and in many lower- and middle-income countries, it 

is rising in association with less healthy lifestyles. World 

Health Organization describes “stroke” as ‘rapidly evolving 

clinical signs of focal (or global) disruption of cerebral function 

with features lasting for not less than 24 hours or causing 

death, with no obvious source other than vascular origin’. The 

clinical manifestations of stroke are highly variable because of 

complex anatomy of the brain and its vasculature. Cerebral 

ischemia is caused by a reduction in blood flow that lasts 

longer than several seconds. Neurologic symptoms are 

manifested within seconds because neurons lack glycogen, so 

energy failure is rapid. If the cessation of flow lasts for more 

than a few minutes, infarction or death of brain tissue results. 

When blood flow is quickly restored, brain tissue can recover 

fully and the patient’s symptoms are only transient: this is 

called a transient ischemic attack (TIA). Worldwide, nearly 2 

crore people suffer from stroke annually; 50 lakh die as a 

sequelae and 1.5 crore survive; of those, who survive, 50 lakh 

are disabled.1  

Lifestyle related factors that increase the risk of stroke 

such as systemic hypertension, diabetes mellitus, obesity, salt 

intake etc. have to be managed in an effectual manner like 

absolute cessation of smoking and alcohol.2 Majority of the 

stroke risk factors are modifiable. Hence, identification of 

modifiable risk factor is important to decrease the stroke 

incidence at primary intervention level. Although, it is not 

uncommon in younger population, stroke in young adults pose 

a major socioeconomic health problem especially in 

developing countries. Stroke is next to ischaemic heart disease 

as the most frequent cause of death accounting for 6.3 million 

deaths (11 % of the total) per year. It accounts for more than 

half of all in-patients admitted in neurology.3 

Intracranial haemorrhage is caused by bleeding directly 

into or around the brain; it produces neurologic symptoms by 

producing a mass effect on neural structures, from the toxic 

effects of blood itself or by increasing intracranial pressure. 

Intracranial haemorrhage is quite a serious disease in-spite of 

attempts aimed at improving outcome by medical and neuro- 

surgical intervention.  

Numerous parameters either clinical or neuro-radiological 

such as age, location, size, volume of haemorrhage, presence / 

absence of intraventricular extension, hydrocephalous, 

Glasgow Coma Scale, severity of neurological deficit and others 

can predict the consequence of ICH. The ICH score is a clinical 

grading scale consists of five factors such as GCS score, age, ICH 

volume, intraventricular extension and tentorial location. 

Mortality rate is high in patients presenting with higher ICH 

Scores. The intracerebral haemorrhage (ICH) score allows for 

a standardised and consistent clinical grading scale for ICH, 

thus improving communication among clinicians and hence 

this study was conducted to define a clinical grading scale for 

patients with ICH, that uses factors which are predictive of 

consequence and that can be readily & precisely used at time 

of presentation, especially by a personnel with no specific 

training in stroke neurology.4  

 

Obje c ti ve s  

This study was conducted to know the aetiological and clinical 

profile in stroke patients with special reference to baseline ICH 

score in haemorrhagic stroke in North East India.  

 

 
 

ME TH OD S  
 

 

This is a hospital based cross-sectional study conducted in the 

Department of Medicine at Assam Medical College and 

Hospital, Dibrugarh, in North East India. We enrolled patients 

from inpatient setting in this study. The study was approved 

by the ethical committee of Assam Medical College and 

Hospital, Dibrugarh. We obtained a written informed consent 

from all study participants before enrolling them in the study. 

 

 

Sam ple Si ze  

Based on proportion of risk factors by the study done by Eapen 

R P et al.2 A study of clinical profile and risk factors of 

cerebrovascular stroke, in 2009, with 95 % confidence level 

and relative precision of 20 % and after rounding up, the 

calculated sample size was 112 for our study. 

A total of 112 patients who presented with symptoms 

suggestive of stroke to Assam Medical College and Hospital, 

between March 2019 and February 2020 were assessed for 

the relative frequency of ischemic, cardio-embolic and 

haemorrhagic stroke separately. 

Stroke is defined as “an abrupt onset of a neurologic deficit 

that is attributable to a focal neurological cause”.5 Stroke has 

occurred if the neurologic signs and symptoms persists 

beyond 24 hours or brain infarction is demonstrated.  

A Special importance was given to tea garden workers 

presenting with symptoms of stroke who form significant 

proportion of case load in our hospital. 

 

 

In clu si o n Cr i ter i a  

The following criteria were included in the study: 

1. Patients above the age of 18 years. 

2. All Patients with clinical and computed tomography (CT) 

confirmed diagnosis of stroke. 

 

 

Ex clu si o n Cr i ter i a  

Patients with the following criteria were excluded from the 

study: 

1. Patients below 18. 

2. Stroke following head injury or space-occupying lesion 

(SOL). 

3. Infarct with haematoma transformation. 

4. Any bleeding diathesis. 

5. Patients with no CT evidence to confirm diagnosis. 

 

 

All patients included in the study after getting consent 

were taken with a detailed history regarding age, sex, 

occupation, time of occurrence of the event and co-morbid 

factors such as pre-existing diabetes, hypertension, cardiac 

disorders, renal failure, dyslipidaemia and drug intake 

including alcohol. A detailed history on smoking was obtained 

by smoking pack years. The patients were clinically assessed 
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for vital parameters and detailed neurological examination 

and examination of other systems were conducted. 

Concurrently, the patients were also worked up for complete 

haemogram, coagulation profile and basic biochemical 

parameters including random blood sugar and renal / lipid 

profile / electrolyte profile, urine albumin / sugar / deposits, 

electrocardiogram (ECG), chest x-ray and CT brain. In needed 

cases, collagen vascular disease profile was done. All these 

parameters were collected by detailed history as with patients 

/ attenders as appropriate in a standard hospital approved 

proforma. Glasgow Coma Scale (GCS) score at the time of 

admission, presence / absence of intraventricular extension of 

bleeding and ICH volume were documented. 

 

 

S ta ti s ti cal  An aly si s  

Data was entered into computer Microsoft Excel and exported 

to Statistical Package for the Social Sciences (SPSS) version 20 

for analysis. Continuous variables were expressed as mean ± 

standard deviation. Categorical variables were expressed as 

frequency and percentage. The chi-square test (for 2 x 2 

tables) was used as test of significance for qualitative data. P-

value was considered statistically significant when it was less 

than 0.05. 

 

 

 

 

RES ULT S  
 

 

 

In our study, it was found that the mean age for stroke was 57 

years.6,7 The stroke prevalence was maximum in 40 – 60 years 

of the age group which comprises 50 % of total patients 

[Figure 1]. Stroke was more common in males with a sex ratio 

of 1.24:1 . 

 

 
Figure 1. Age Wise Distribution of Cases in Percentage 

 
Figure 2. Percentage of Risk Factors in Stroke Patients 

 
Variables 

Total No. of 

Patients 

No. of Patients 

Expired 

Mortality 

Rate 
Association of GCS 

Score at the time of 

admission with 

outcome 

3 - 4 15 15 100 % 

5 - 12 84 24 28.6 % 

13 - 15 13 0 0 % 

Association of ICH 

volume with 

outcome 

> 30 cm3 35 27 77 % 

< 30 cm3 47 6 12 % 

Association of 

intraventricular 

extension with 

outcome 

Yes 22 18 81 % 

No 60 15 25 % 

Association of 

tentorial location 

with outcome 

Supratentorial 58 18 31 % 

Infratentorial 24 15 62 % 

Table 1. Different Variables That Makeup ICH Score 

 
Figure 3. Number of Alive and Expired Patients in Tea Garden 

Community as Compared to Total Population 
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ICH Score 
Total No. of 

Patients 
Alive 

No. of Patients 

Expired 

Mortality 

Rate 
0 3 3 0 0 % 

1 35 31 4 11.4 % 

2 16 9 7 43.7 % 

3 15 5 10 66.7 % 

4 7 1 6 85 % 

5 6 0 6 100 % 

6 0 0 0 0 

Table 2. Association of ICH Score with Outcome 

 

From the Figure 2, we can see that hypertension was the 

most prevalent and an important risk factor for stroke (90 

patients) with 80.3 %, followed by diabetes mellitus (25 

patients) with 22 % and dyslipidaemia (18 patients) with 16 

%. Also 7 % of patients with cardiac disorders (8 patients), 4 

% of patients with chronic kidney disease (5 patients), 39 % 

smoker (44 patients) and 37 % chronic alcoholic (42 

patients)8 suffered from stroke. 

Mortality rate in stroke patients of tea garden working 

community is 48 %, which is significantly higher than the 

mortality rate in general population which is 34 %. 

In our study, the most common site of haemorrhage was basal 

ganglia with 23 patients (28 %) followed by thalamus with 20 

patients (24 %). This was followed by pons (13 %), cerebellum 

(7 %) and others. The above table shows patients presenting 

with low GCS score at the time of presentation, ICH volume > 

30 cm3, presence of intraventricular extension and 

infratentorial location have high incidence of mortality. 

Patients having high ICH score at the time of presentation have 

high mortality. 

 

 
Figure 4. Location of Intracerebral Haemorrhage 

 
 

 

DI SCU S SI ON  
 

 

The effects of stroke can vary depending upon the area of the 

brain involved and the extent of the damage. The incidence of 

stroke increases with advancing age. Hypertension, diabetes 

mellitus, low normal haemoglobin and tobacco use (smoking / 

chewing) are the most prevalent and important risk factors for 

stroke.9 Stroke ranks first among all central nervous system 

diseases both in frequency and gravity.10 A clinical grading 

scale which is reliable enough in the patient classification must 

be considered. It should be simple enough to be used by 

general physician without any significant special training in 

stroke neurology. The ICH score is a clinical grading scale 

consists of five factors such as GCS score, age, ICH volume, 

intraventricular extension and tentorial location.11 

Mehndiratta et al. showed sex ratio of 1:08 in North India, 

whereas Y KingslyJaba Singh et al. demonstrated a ratio of 

1.6:1 in South India which is similar to our study with a ratio 

of 1.2:1. The mean age of stroke patients in our study was 57.3 

years, whereas in a study by Brett M. Kissela et al. in 2005, the 

mean age was 69.2 years. The study also hypothesised that 

stroke incidence in younger adults increased over time, most 

notably between 1999 and 2005.6,7 Our present study showed 

the incidence of smoking associated with stroke to be 39 % (P 

= 0.021). In another study by Nagaraja et al.12 it was 15 %, 

Dalal et al.13 it was 40 %, Bogousslavsky et al.14 it was 36.6 % 

and Alverez et al.15 it was 56 %. Our study has results 

coinciding with the study by Bogousslavsky et al. In the study 

of Nagaraja et al. the incidence of chronic alcohol consumption 

was 15 %, Alvarez et al. it was 37.8 % and Dalal it was 40 % 

whereas our present study had 37 % (P = 0.028). 

In our present study, 80.3 % of patients had 

hypertension16 and in other study by Dalal et al. showed an 

incidence of 46.7 % and Alvarez et al. it was 23 % and Nagaraja 

et al. it was 22.6 %. The incidence is much higher in our study 

probably because of high salt intake in this region (P = 0.001). 

In the study by Dalal et al. the incidence of diabetes was 20 %, 

whereas study by Nagaraja et al. it was 11 %, Grindal et al.17 it 

was 5.2 % and Alvarez et al. it was 10.9 %, whereas in our 

study, it was 22 %. Our study shows that the mortality rate in 

patients of tea garden workers (48 %) was much higher than 

the general population (34 %). This is mainly because of high 

prevalence of anaemia, increased salt intake and increased 

working hours, lack of access to basic healthcare and weak 

economic condition.18 

In the present study, the incidence of haemorrhagic stroke 

was more with 73.2 % followed by ischemic stroke which was 

22.3 %, whereas in a study done by Aiyar et al. the incidence of 

ischemic stroke was 70 %, in Eapen et al. it was 68 % and in a 

study in South India by Y Kingsly Jebasingh et al. it was 68.6 %. 

This is mainly because our institution being the only tertiary 

care centre in this part of country has more referral cases of 

haemorrhagic stroke than the ischemic stroke. In our study, 

the most common site of haemorrhage was basal ganglia in 23 

patients (28 %) followed by thalamus in 20 patients (24 %). 

This was followed by pons (13 %), cerebellum (7 %) and 

others. A study done by Y Kingsly Jebasingh et al. showed that 

the capsule-ganglionic was the commonest location involved 

(20.71 %), followed by parietal (9.28 %), cerebellar (8.57 %) 

and frontal lobe (5.71 %).  A clinical grading scale (ICH score) 

was developed for all patients presenting with haemorrhagic 

stroke. Patients having high ICH score at the time of 

presentation had high mortality. In our study, patients 

presenting with high ICH score (≥ 3) had high mortality 

whereas those with low ICH score (< 3) had low mortality (P = 

0.010). Out of five parameters to calculate ICH Score, “GCS” had 

strong association with the outcome. A study by J. Claude 

Hemphill et al. showed 34 of 35 patients with a presenting GCS 

score of (< 4 ) died and 5 of 60 patients with a presenting GCS 

score (13 to 15) died and 29 of 57 patients with GCS score (5 

to 12) died whereas in our study, 15 of 15 patients with a GCS 

score (< 4) died, 24 of 84 patients with a GCS score (5 to 12) 

died and all patients with GCS score (13 to 15) survived. 

 

 
 

 

CONC LU S ION S  
 

 

 

We have found a higher number of haemorrhagic strokes (73.2 

%). Hypertension (80.3 %) is the most prevalent and an 
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important risk factor followed by chronic alcohol consumption 

(39 %), smoking (37 %) and diabetes (22 %). Basal ganglia (28 

%) are the most common sites involved in haemorrhagic 

stroke; infratentorial location is associated with poor 

prognosis. Patients presenting with low GCS score (< 4) at the 

presentation and having high ICH score (≥ 3) have been 

associated with increased mortality. 
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