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ABSTRACT 

BACKGROUND 

The objective of the study was to understand clinical profile, risk factors and usefulness of investigations in patients with recurrent 

ischaemic stroke. 

 

MATERIALS AND METHODS 

In this observational study, adult patients admitted with recurrent ischaemic stroke were enrolled. Laboratory investigations and 

imaging studies were performed in these patients. Nature of the previous stroke and risk factors for each patient were recorded.  

 

RESULTS 

Thirty admitted patients (male 76.7%) were enrolled of which 20 (66.7%) were of 61-80 years of age. 16 (53.4%) patients were 

obese or overweight. Hypertension and diabetes were present in 80.0% and 60% respectively. Seven (23.3%) patients each were 

smoking and drinking alcohol for more than 10 years respectively. Abnormal cholesterol and HDL were seen in 9 (30%) each. All 

the patients were treated with antiplatelets after first ever stroke but only 12 (40.0%) were taking regular treatment whereas only 

9 (30%) were continuously taking statins. A total of 27 (90%) were treated by a specialist after first stroke; during followup 21 

(70%) of the patients showed improvement. In the patients with the study of vasculature (n = 7), six (20%) had stenosis of arteries 

and one (3.3%) had irregular vessel. A total of 16 (53.3%) of the patients had recurrent stroke in the same territory of blood vessel. 

Among the patients with same territory involvement (n = 16), partial anterior circulation was involved in 8 (50%) patients. 

Distribution of the patients according to TOAST classification showed large artery atherosclerosis in 12 (40%) patients. 

Cardioembolic stroke was present in 2 (6.6%) patients. ECG was normal in 12 (40%) patients. Echocardiography showed conc. left 

ventricular hypertrophy in 12 (40%) patients.  
 

CONCLUSION 

Diabetes mellitus, hypertension, obesity, smoking and alcohol are the common risk factors for recurrent stroke. Most patients had 

second attack within five years after the first stroke. These findings strongly suggest importance of careful monitoring, clinical 

examination, followup and treatment adherence in patients with history of stroke. 
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BACKGROUND 

Stroke is a concerning cerebrovascular disease because of its 

associated mortality and disability. A multinational study 

estimated the incidence of stroke between 2-2.5/100,000 

persons/year.1 In India, community surveys have shown a 

crude prevalence rate of hemiplegia in the range of 200 per 

100000 persons. Stroke represents one of the most common 

and important contributor of all neurological diseases.2 

Recurrent stroke can cause dementia and potentiate 

cognitive impairments from other degenerative dementias 

like Alzheimer’s disease.3 
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High incidence and cost of management result in 

economic burden on the country, making stroke and its 

sequelae an important health care issue for governments and 

insurance agencies. Overall economic impact makes it 

imperative to design a cost effective prevention strategy for 

stroke.3 Recurrent stroke is defined as stroke occurring ≥24 

hours after the onset of the first stroke, irrespective of 

vascular territory.4 About 25%-40% of people who recover 

from first stroke develop another stroke within five years.5 

Stroke-related disability increases with each additional 

episode. Recurrent stroke is the leading cause of stroke 

mortality particularly high in Eastern Europe and Asia.6 The 

high recurrence rate may partly be attributed to poor 

compliance to treatment and control of risk factors.7 A 

number of risk factors including hypertension, diabetes, 

hyperlipidaemia, atherosclerotic disease, stress, smoking, and 

alcohol consumption can lead to stroke. Correction or control 

of risk factors might reduce the risk of vascular morbidity 

and mortality in stroke.5 
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Use of effective treatments can reduce the risk of stroke 

recurrence.8 There are limited studies in India regarding risk 

factors for recurrent stroke. 

 

Objective 

The study was performed to understand clinical profile, risk 

factors and usefulness of investigations (CT scan and MRI) in 

patients with recurrent ischaemic stroke. 

 

MATERIALS AND METHODS 

In this observational prospective study, adult patients 

admitted with recurrent ischaemic stroke diagnosed clinically 

and patients with previous silent stroke with new onset 

weakness of limbs were enrolled. Recurrent stroke was 

defined as occurrence of new onset focal deficit lasting for 

more than 24 hours and confirmed by imaging studies. 

Patients below 18 years of age or those with intracranial 

haemorrhagic stroke were excluded from the study. In 

patients with speech disturbances, detailed clinical history 

was obtained from the caregivers. Complete blood count, 

fasting and postprandial blood sugar, blood urea, serum 

creatinine, lipid profile, urine analysis, CSF examination, 

electrocardiogram (ECG), electroencephalogram (EEG), 2D-

Echo with colour Doppler, computed tomography (CT Scan), 

magnetic resonance imaging (MRI) of brain, cerebral 

angiography and carotid Doppler were performed in all 

patients. Other causes of acute onset focal neurological deficit 

were excluded by radiological and biochemical tests. Nature 

of the previous stroke, silent stroke or other problems were 

determined by clinical and radiological studies. The risk 

factors for each patient were recorded. 

 

RESULTS 

A total of 30 patients admitted over a period of two years 

were included in this study. Number and percentage of 

patients with less than 50 years, 51 - 60 years, 61 - 70 years, 

71 - 80 years and more than 81 years were 4 (13.3%), 4 

(13.3%), 12 (40%), 8 (26.7%) and 2 (6.7%) patients 

respectively. The age range of patients in this study was 27-

84 years. The study included 23 (76.7%) males and 7 (23.3%) 

females. The body mass index (BMI) of 14 (46.6%) patients 

was normal (18.6 - 25 kg/m2) whereas 9 (30%) patients were 

obese (BMI >31 kg/m2). Remaining seven (23.4%) patients 

were overweight (BMI 26 - 30 kg/m2). 

 

Family History 
Father Mother Brother Wife 

n (%) n (%) n (%) n (%) 

Diabetes mellitus 11 (46.7%) 5 (16.7%) 1 (3.3%) 1 (3.3%) 

Hypertension 9 (30%) 0 0 0 

Rheumatic valvular heart disease (RVHD) 0 1 (3.3%) 0 0 

Table 1. Family History of Diabetes, Hypertension and Cardiovascular Disease 

 

Almost two third of patients were between 61 to 80 years 

of age group with male predominance (76.7%). Large number 

(46.6%) of patients with recurrent stroke had normal BMI. 

Eleven (46.7%) and five (16.7%) patients had history of 

diabetes in father and mother respectively. History of 

hypertension in father was present in 9 (30%) patients               

(Table 1). 

 

Risk factors n (%) 

Hypertension 24 (80%) 

Diabetes Mellitus 18 (60%) 

Stopped treatment 12 (40%) 

Alcohol 11 (36.7%) 

Obesity 9 (30%) 

Smoking 9 (30%) 

Tobacco chewing 4 (13.3%) 

Ischemic heart disease (IHD) 4 (13.3%) 

RVHD 1 (3.3%) 

Table 2. Risk Factor Profile of the Study Group 

 

The risk factors encountered in the study group were 

diabetes mellitus, hypertension, obesity, smoking, alcohol, 

tobacco chewing habits and RVHD. Only one patient with 

recurrent stroke had no risk factor. Hypertension was most 

common risk factor (80.0%) followed by diabetes mellitus 

(60%). Non-compliance to treatment, alcohol consumption, 

obesity, smoking, tobacco chewing were present in 12(40%), 

11(36.7%), 9(30%), 9(30%) and 4(13.3%) respectively (table 

2). 

 

Duration Diabetes Hypertension IHD Smoking Alcohol Consumption 
No 12 (40%) 6 (20%) 26 (86.7%) 21 (70%) 19 (63.3%) 

Less than 5 Years 1 (3.3%) 3 (10%) 1 (3.3%) 0 1 (3.3%) 
5 - 10 years 8 (26.7%) 11 (36.7%) 3 (10%) 2 (6.7%) 3 (10%) 

More than 10 years 9 (30%) 10 (33.3%) 0 7 (23.3%) 7 (23.3%) 
Table 3. Duration of Common Risk Factors 

 

Twelve (40%) patients had no diabetes mellitus, nine 

(30%) had since more than ten years and eight (26.7%) had 

diabetes since five to ten years. Six (20%) patients were non-

hypertensives. Ten (33.3%) patients had hypertension since 

more than ten years whereas 11 (36.7%) and three (10%) 

patients had hypertension since 5-10 years and less than five 

years respectively. Four (13.3%) patients were suffering from 

IHD. Two (6.7%) patients were smokers since five to ten 

years whereas seven (23.3%) were smoking since more than 

ten years. Seven (23.3%) patients were consuming alcohol 

since more than ten years. 

A total of 18 (60%) of the patients had second stroke 

within one to five years of the first stroke, whereas six (20%) 

each had second stroke after more than five years and within 

one year. 
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Laboratory Investigations 

The number and percentage of patients with abnormal 

cholesterol, triglyceride, HDL, LDL and VLDL were nine 

(30%), six (20%), nine (30%), eight (26.7%) and one (3.3%) 

respectively. Out of 30 patients, ten (33.3%) had anaemia. 

Out of ten patients in whom fibrinogen levels were checked, 

one (10%) had high level. Of the eight patients in whom 

serum homocysteine was evaluated, 37.5% had high level. 

Abnormal vitamin B12 level was seen in two (28.5%) 

patients out of seven in whom it was measured. 

 

Medication Compliance after first Stroke 

Of all the patients who suffered with first stroke, eight 

(26.7%) stopped treatment since one year whereas two 

(6.7%) patients either stopped the treatment after two to five 

years or did not take treatment after first ever stroke. 

All patients were treated with antiplatelets after first ever 

stroke; however, only 12 (40.0%) were taking regular 

treatment. In eight (26.6%) of the patients, details of 

treatment was not available whereas ten (33.3%) patients 

discontinued the treatment. 

Only nine (30%) patients were continuously taking 

statins. Ten (33.3%) patients discontinued statin treatment 

whereas in seven (23.3%) patients, details of treatment were 

not available. Four (13.3%) patients did not take statin at all 

after first stroke. 

Among 24 hypertensive patients, ten (41.6%) were taking 

antihypertensive treatment. Details of treatment were not 

available in six (25%) patients whereas eight (33.3%) 

patients discontinued the treatment. 

Among 18 diabetic patients, seven (38.8%) were taking 

antidiabetic treatment. Details of treatment were not 

available in five (27.7%) patients whereas six (33.3%) 

patients discontinued antidiabetic treatment. 

 

Treating Specialty and Followup 

A total of 27 (90%) were treated by a specialist after first 

stroke whereas only three (10%) were treated by a physician. 

During followup 21 (70%) of the patients showed 

improvement, two (6.6%) had irregular followup and seven 

(23.3%) never underwent any followup. 

 

Study of Vasculature 

In 23 (76.7%) patients, the vasculature was not studied. In 

the patients with the study of vasculature (n=7), six (20%) 

had stenosis of arteries and one (3.3%) had irregular vessel. 

A total of 16 (53.3%) of the patients had recurrent stroke in 

the same territory of blood vessel whereas in other 14 

(46.6%) patients different territory was involved. Among the 

patients with same territory involvement (n = 16), partial 

anterior circulation infarct (PACI) was involved in eight 

(50%) patients. In six (37%) patients, lacunar infarct (LACI) 

was involved whereas two (20%) patients showed 

involvement of posterior circulation infarct (POCI) in the first 

as well as subsequent stroke. 

 

TOAST Classification n (%) 
Large artery atherosclerosis 12 (40%) 

Cardioembolism 2 (6.6%) 
Small vessel obstruction 9 (30%) 

Stroke of other determined aetiology 7 (23.3%) 
Table 4. TOAST Classification of Mechanism of the Stroke 

Distribution of the patients according to TOAST 

classification showed large artery atherosclerosis in 12 

(40%) of the patients whereas nine (30%) had small vessel 

obstruction. Cardioembolism was present in two (6.6%) 

patients. 

 

ECG and ECHO Findings in Stroke Patients 

ECG was normal in 12 (40%) patients. A total of 8 (26.6%) 

patients showed signs of left ventricular hypertrophy, nine 

(30%) had ischaemic changes whereas one (3.4%) patient 

had ST elevation. 

Echocardiography was normal in nine (30%) patients. A 

total of 12 (40%) patients had concentric left ventricular 

hypertrophy and six (20%) had degenerative valvular 

changes. One (3.3%) patient had shown signs of RVHD. 

 

DISCUSSION 

In this study, we examined the risk factors responsible for 

recurrent stroke in 30 indoor patients. The age range of 

patients was 27-84 years, suggesting possibility of stroke in 

any age group. Advancing age is a known risk factor for 

stroke.3,9 In our study, majority of the patients were between 

61 to 80 years of age. In contrary to our findings, Samsa                    

et al10 found that the average age of occurrence of first stroke 

was 78 years (±7.5 years). In the recurrent stroke group, the 

age was 79 years (± 6.9 years). In another study by Aho                   

et al,11 14% of the patients aged below 65 years and 18% of 

the subjects above 65 years experienced stroke. 

A person’s age also influences prognosis of stroke. Higher 

mortality and lower recovery rates are seen in elderly 

patients compared to people below 65 years of age. Stroke is 

an important cause of death and disability in both genders. 

Ischaemic stroke is more common in men than in women. 

Most of the patients with our study with recurrent stroke 

were male (76.7%). Women in the reproductive age group 

(15 - 30 years) have slightly higher risk of stroke due to 

cerebrovascular events as a complication of pregnancy and 

puerperium.3 Recurrent strokes were slightly more common 

in females (53%) than males (47%) in another study by Burn 

et al.8 

Overweight men have higher risk of stroke.3 The risk from 

obesity appears to be separate from that with elevated serum 

cholesterol levels. In our study, over 53% patients were 

obese or overweight. Weight reduction is one of the 

important measures to reduce the risk of ischaemic 

stroke.12,13 Obesity is also a risk factor for other comorbidities 

such as hypertension, diabetes and dyslipidaemia which in 

turn can predispose stroke. 

None of the patients had history of recurrent stroke or 

stroke in this study; however, there were risk factors for 

stroke in the family members. Ischaemic stroke can occur due 

to inherited disorders of coagulation or genetic disorders 

predisposing to arterial disease. Familial predisposition to 

diabetes mellitus may have role in the development of stroke. 

Familial predisposition to stroke could be contributed by diet, 

tobacco or access to medical care.3 Arterial hypertension is an 

important and potentially treatable risk factor for 

stroke.3,14,15 The risk factors encountered in our study were 

diabetes mellitus, hypertension, obesity, smoking, tobacco 

and alcohol. Only one patient with recurrent stroke had no 

risk factor. Elevated blood pressure is associated with higher 

risk of stroke.16,17 Isolated systolic hypertension is also 
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correlated with increased thickness and plaque formation of 

the internal carotid artery.18 In our study, hypertension was 

most common risk factor (80%) followed by diabetes 

mellitus (60%). Chronic hypertension promotes 

atherosclerosis. Hypertension is asymptomatic, hence likely 

to be unrecognised in many patients. Additionally, many 

patients with arterial hypertension are not adequately 

treated.19 A total of 33.3% of the patients in this study 

discontinued the antihypertensive treatment. A history of 

diabetes is associated with significantly higher risk of 

stroke.15 The severity of and mortality after stroke is also 

higher among patients with diabetes. In our study, 56.7% 

patients had diabetes since more than five years. Diagnosis 

and management of diabetes improves overall health of the 

patient.20 Hypoglycaemia more commonly mimics clinical 

features of acute ischaemic stroke than hyperglycaemia. 

Diabetes is a risk factor for multiple lacunar infarcts.21 Most 

of the diabetes patients in this study either discontinued the 

treatment or were not taking antidiabetics. The glucose levels 

in stroke patients should be maintained near to normal, but 

tight control may increase mortality due to hypoglycaemia,7 

hence is discouraged. 

Cigarette smoking is an important risk factor for 

atherosclerosis, myocardial infarction and ischaemic stroke.3 

Cessation of tobacco consumption reduces risk.12,22 Heavy 

alcohol consumption may increase the risk of stroke, 

especially in young persons.23 Smoking and alcohol 

consumption was also reported by many patients in this 

study. The stroke patients need prophylaxis with the anti-

platelet drugs to prevent platelet aggregation of and reduce 

risk of thromboembolic stroke. Medication noncompliance 

was common in the study population. Dyslipidaemia and 

elevated serum homocysteine were common in patients with 

recurrent stroke. Toole et al24 in an interventional study 

observed a significant association between serum 

homocysteine level and stroke. 

Overall, our study provides information about risk factors 

in patients with recurrent stroke. The observation may help 

clinicians to identify patients with high risk for recurrent 

stroke and carefully monitor, educate and treat them to 

prevent complications. 

Open label, observational study design, small sample size 

and absence of control arm are the limitations of this study. 

 

CONCLUSION 

Age, diabetes mellitus, hypertension, obesity/overweight, 

smoking, alcohol and tobacco chewing habits of longer 

duration were the common observed risk factors among 

patients with stroke. Second attack seems to be common 

within five years after the first attack, hence patients with 

history of recent stroke should control their risk factors and 

adhere to the treatment given. 
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