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Abstract  

Background  

Stroke is rapidly developing clinical signs of focal or global disturbances of cerebral function lasting for more 

than 24 hours leading to death with no apparent cause other than vascular origin. Stroke is associated with 

spectrum of clinical, biochemical and radiological abnormalities. 

Aims and Objectives  

To study the Clinical, Bio chemical and Radiological profile of stroke patients  

Material and methods 

50 patients who were clinically or radiologically diagnosed as stroke at RML combined hospital, Lucknow were 

selected for the study. Based on previous studies and statistical formula, a sample size of 50 was determined 

with an alpha error of 0.05 and power of 0.95 in each group . Patient with existing neurological disorderwere 

excluded from the study.All patient were assessed with detailed clinical history , physical examination and 

underwent laboratory and radiological investigations. 

Results 

Age range was from 17 – 91 years. Mean age of patients was 58.42 ±15.03 years. There were 35 ( 70 % ) males 

and 15 ( 30 % ) females. Highest no. of patients were from age range of 50 – 59 years.74 % of patients had their 

stroke in 6
th

 decade and later. 38 ( 76 %) patients had ischemic stroke and 12 (24 % ) patients had hemorrhagic 

stroke. 32 ( 84.21 % ) patients with ischemic stroke presented with  hemiplegia , 31 ( 81.58 % ) patients with 

ischemic stroke presented with  cognitive impairment , 26 ( 68.42 % ) patients with ischemic stroke presented 

with altered sensorium and 24 ( 63.16 % ) patients with ischemic stroke presented with  Cranial nerve palsy . 

mean Serum Cholesterol was 187.33 ±37.36  and 18 (36 %) patients were at risk ( higher than upper limit of 

normal range ).Mean serum Triglyceride was 161.94 ±69.36 mg /dL with 22 ( 44 %) patients at risk . Mean 

LDL was 121.23 ± 30.78 mg / dL with 13 (26 %) patients at risk. Mean VLDL was 31.24 ± 12.68 with 23 (46 

%) patients at risk . Mean HDL was 35.29 ± 10.83 with 38 (76 %) patients at risk.  

Conclusion  

Ischemic stroke has higher prevalence than hemorrhagic stroke. Stroke incidence increases with age . Altered 

sensorium , Cognitive impairment , Hemiplegia are presenting symptoms of stroke. Hypertension , 

Hyperlipidemia and smoking are major risk factors for stroke . 
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Introduction 

World Health Organization definesStroke  as rapidly developing clinical signs of focal or global disturbances of 

cerebral function lasting for more than 24 hours leading to death with no apparent cause other than vascular 

origin. Subgroups of stroke consist of brain infarctions (BI) also called cerebral infarctions or ischaemic strokes, 

intracerebral haemorrhages (ICH) and subarachnoid haemorrhages (SAH). TIA is thus not included in the 

definition, as the symptoms disappear less than 24 hours after the onset. However, the risk of stroke following 

TIA is as high as ten to twenty per cent in the first three months(1) 

Stroke incidence ranges from 0.2 to 2.5/1000 population per year. There is no reliable information from India, 

but analysis of data suggests that 2% of all hospital cases, 4.5% of medical and 20% of neurological cases are 

from stroke. Stroke is the leading cause of death. It accounts for 10-12% of total deaths (2,3). 

The typical signs of acute stroke and TIA are as follows:  

• Sudden numbness or weakness of the face, arm or leg, especially on one side of the body • Sudden confusion, 

difficulties in speaking or understanding (aphasia) • Sudden visual impairment in one or both eyes • Sudden 

difficulty in walking, dizziness, or loss of balance or coordination • Sudden, severe headache with no known 

cause 

The consequences of stroke can also be of a cognitive and perceptual nature and at first sight these are less 

obvious. Such symptoms are sometimes called “silent handicap” and may have a great impact on performances 

of activities of daily living (ADL) and quality of life (4,5). 

Ischemic Stroke 

Ischaemic stroke is the most common type of stroke and is caused by a thrombus or embolus. Atherosclerosis 

primarily affecting larger vessels is responsible for about 25 % of ischaemic strokes. 

An embolus is a clot that is formed at another site, often in the left atrium of the heart or in the carotid arteries, 

and then follows the blood stream until the diameter of the vessel is too narrow for it to pass. Cardiac embolism 

is reported to account for 15 to 36 % of strokes. The most common source of cardiac embolism is atrial 

fibrillation from any cause. Other sources are endocarditis, cardiomyopathies and dyskinetic myocardial 

segments caused by myocardial infarction and ventricular aneurysms (6). 

Haemorrhagic stroke  

Haemorrhagic stroke consists of intracerebral haemorrhage (12 %) caused by rupture of a vessel in the brain or 

in the subarachnoid space on the surface of the brain, the latter called subarachnoid haemorrhage (5 - 6 %). The 

cerebral bleedings have three major causes: arterial hypertension, ruptured arterio-venous malformations 

(AVMs) and in younger people certain drugs. Subarachnoid haemorrhage (SAH) is most often caused by 

rupture of an intracranial aneurysm or AVM (7,8). 

Pathogenesis and pathophysiology of stroke 

Pathological damage from cerebral vascular occlusion varies depending on the degree and duration of the 

impaired blood flow.Loss of cerebral bold supply  causes loss of membrane potentials (anoxic depolarisation) 

and in its mildest form (brief focal ischemia) kills uniquely vulnerable neurones such as the pyramidal neurons 

in the CA1 and CA4 zones of the hippocampus while sparing other neurons and all glial cells. However, about 1 

hour of focal ischemia causes cerebral infarction characterized by the death of neurons, glial, and other 

supportive cells within the affected vascular bed(9).When ischemia lasts more than 1 hour, this zone of 
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infarction beginning in the central zone of lowest blood flow progressively enlarges in a circumferential fashion 

towards its maximum volume over 6-7 h in primates and an undetermined time in humans. 

Exhaustion  of oxygen supply to the brain tissue leads to activation of the ischemic cascade with a series of 

molecular mechanisms being activated. There is depletion of adenosine triphosphate and consequent high levels 

of lactate and unbuffered hydrogen ions. These hydrogen ions facilitate the generation of ferrous iron-mediated 

free radicals that result in astroglial injury (10). 

Alterations in intra cellular mechanisms including ion pumps leads to deterioration of membrane ion gradients, 

opening of selective and unselective ion channels, and equilibration of most intracellular and extracellular ions 

(anoxic depolarisation). Thus potassium ions leave the cell, sodium, chlorine and calcium enter and many 

excitatory neurotransmitters (glutamate, aspartate) are released in potentially toxic concentrations(11). 

Aims and Objectives  

To study the Clinical, Bio chemical and Radiological profile of stroke patients  

Material and Methods 

After obtaining written informed consent, 50 adult patients, aged 18-70 years, of both sexes,with diagnosis of 

stroke according to WHO definition were included in this prospective, observational  study.Based on previous 

studies and statistical formula , a sample size of 50  was determined with an alpha error of 0.05 and power of 

0.95 in each group . Patient with existing neurological disorderwere excluded from the study.All patient were 

assessed with detailed clinical history , physical examination and underwent laboratory and radiological 

investigations. 

Results  

Table.1 Demographic profile of the study group  

Age Group Male Female Total 

10 – 19 0 1 1 

20 – 29 1 0 1 

30 – 39 3 0 3 

40 – 49 5 3 8 

50 – 59 13 1 14 

60 - 69 5 5 10 

70 - 79 6 4 10 

80 - 89 1 1 2 

90 - 100 1 0 1 

Total 35 15 50 

 

Table .2 Distribution of stroke patients according to stroke-type 

Types of Stroke No. of Patients 

Ischemic 38 ( 76 %) 

Hemorrhagic 12 (24 % )  
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Table .3 Presenting features of the stroke patients 

Symptoms Hemorrhagic Ischemic 

No. of Patients Percentage No. of Patients Percentage 

Headache 9 75.00% 18 47.37% 

Vomiting 8 66.67% 6 15.79% 

Vertigo 4 33.33% 2 5.26% 

Altered sensorium 2 16.67% 26 68.42% 

Visual disturbances 2 16.67% 5 13.16% 

Seizures 2 16.67% 6 15.79% 

Cranial nerve palsy 8 66.67% 24 63.16% 

Hemiplegia 11 91.67% 32 84.21% 

Speech disturbances 2 16.67% 7 18.42% 

Cognitive impairment 4 33.33% 31 81.58% 

Total 12 100.00% 38 100.00% 

 

 

 

Table .4 Distribution of stroke patients according to anatomical site involved 

Types of Stroke No. of Patients 

Putamen Thalamus Cerebellum Pons Others 

Ischemic 32 2 0 3 1 

Hemorrhagic 11 1 0 0 0 

*Subcortical 
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Diagram.1 Presenting features of the stroke patients

Hemorragic stroke Ischemic stroke
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Table .5 Distribution of ischemic strokes according to the Oxfordshire Community Stroke Project 

Classification 

Types No. of patients Percentage 

TACI 4 10.53% 

PACI 31 81.58% 

LACI 2 5.26% 

POCI 1 2.63% 

TACI: Total anterior circulation  infarct, PACI: Partial anterior circulation  infarct), LACI: Lacunar infarct, 

POCI: Posterior circulation  infarct    

TACI: Total anterior circulation  infarct, PACI: Partial anterior circulation  infarct), LACI: Lacunar infarct, 

POCI: Posterior circulation  infarct    

 

Table .6 Distribution of ischemic strokes according to TOAST Classification 

Types No. of patients Percentage 

Large artery thrombosis 1 2.63% 

Cardio embolic 2 5.26% 

Small artery thrombosis 33 86.84% 

Stroke of undetermined cause 2 5.26% 

*Cardio-embolic strokes were included in ischemic stroke group for statistical analysis. 

Table .7 Pattern of comorbid disease / risk factors 

Comorbidities No. of patients Percentage 

Hypertension 34 68.00% 

Diabetes Mellites 30 60.00% 

CAD 4 8.00% 

RHD 2 4.00% 

Hyperlipedimia 44 88.00% 
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Diagram.2 Oxfordshire Community Stroke Project Classification
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Alcohol 7 14.00% 

Smoking 18 36.00% 

CAD: Coronary artery disease, RHD: Rheumatic heart disease  

Table.8 Lipid Profile 

Variables Mean 

(mg/dL) 

SD No. of Patients with 

Risk 

Serum Cholesterol 187.33 37.36 18 (36 %) 

Triglyceride 161.94 69.36 22 ( 44 %) 

LDL 121.23 30.78 13 (26 %) 

VLDL 31.24 12.68 23 (46 %) 

HDL 35.29 10.83 38 (76 %) 

 

LDL-Low density lipoprotein,HDL-High density lipoprotein, VLDL-Very low density lipoprotein 

 

Discussion 

In our study, 50 patients with clinical or radiological evidence of stroke were included in our study. Age range 

was from 17 – 91 years. Mean age of patients was 58.42 ±15.03 years. There were 35 (70 %) males and 15 ( 30 

% ) females .Highest no. of patients were from age range of 50 – 59 years.74 % of patients had their stroke in 6
th

 

decade and later.Young stroke (<40 years of age) was found in 12 % of patients. In their study by Parvaiz A 

Shah et al, mean-age of patients was 62.5years.There were 79.6 % of males and 20.4 % of females in their study 

. 83.6% of patients had their stroke in 6
th

 decade and later.Young stroke (<40 years of age) was found in 15.4% 

cases. Thus, there exists higher prevalence of stroke in old age. 

Types of Stroke  

In our study , 38 ( 76 %) patients had ischemic stroke and 12 (24 % ) patients had hemorrhagic stroke. In their 

study by Parvaiz A Shah et al , 64.7% patients had ischemic stroke and 35.3 % patients had hemorrhagic stroke. 

Thus , there seems higher prevalence of ischemic stroke in both studies(12). 
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Diagram.3 Lipid Profile of patients with stroke 
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Presentation of Stroke 

In our study , 32 ( 84.21 % ) patients with ischemic stroke presented with  hemiplegia , 31 ( 81.58 % ) patients 

with ischemic stroke presented with  cognitive impairment , 26 ( 68.42 % ) patients with ischemic stroke 

presented with altered sensorium and 24 ( 63.16 % ) patients with ischemic stroke presented with  Cranial nerve 

palsy . Among patients with hemorrhagic stroke , 11 ( 91.67 % ) patients had hemiplegia , 9 ( 75 % ) patients 

had headache , 8 ( 66.67 % ) patients had vomiting and 8 ( 66.67 % ) had Cranial nerve palsy . 

. In their study by Parvaiz A Shah et al ,among patients with ischemic stroke , 89.7 % had cranial nerve palsy , 

89.7 % had hemiplegia , 42.5 % had cognitive impairment .28.7 % had seizures. Among patients with 

hemorrhagic stroke , 70.4  % presented with Cranial nerve palsy , 70.4 % presented with hemiplegia , 40.4 % 

presented with Cognitive impairment .Thus both the studies show higher prevalence of symptoms / signs of 

hemiplegia , cognitive impairment , headache , Cranial nerve palsy, altered sensorium in stroke patients. 

Risk factors for stroke  

In our study , Hyperlipidemia was present in 44 ( 68 % ) of patients , followed by Hypertension which was 

present in 34 (68 % ) patients .30 ( 60 %) patients had Diabetes mellites.7 ( 14 %) patients had H/o of regular 

alcohol intake. 18 ( 36 % ) patients had H/o smoking .4 ( 8 % ) had coronary artery disease.2 ( 4 % ) patients 

had RHD . In their study by Parvaiz A Shah et al, Hypertension and smoking were the commonest risk factors, 

found in 92.3% and 70.3% patients respectively.20.6 % patients had Diabetes mellites.16.5 % patients had 

coronary artery disease.0.6 % had RHD.0.8 % of patients were alcoholic. Thus , Hyperlipidemia , Hypertension 

, Ho smoking and Diabetes Mellites were significant common risk factors for stroke in both the studies. Various 

previous literature have also supported these findings. 

Smoking and Stroke  

In their study , Putaala et al , OR – 1.69 ) , Myint et al ( OR – 1.7 ) , Weikert et al.( 1.49 ) found significant 

association between smoking and stroke. There exists considerable scientific evidence implicating  a strong 

dose–response relationship between smoking and stroke risk. In a 1989 32-study meta-analysis investigating the 

dose–response relationship between smoking and stroke, individuals who consumed a low amount of tobacco 

(<10 cigarettes/day) were found to have a RR of stroke of 1.37 compared with smokers consuming high 

amounts (≥20 cigarettes/day) who had a RR of 1.82 .  A recent cross-sectional observational investigation 

carried out in a cohort of patients attending a lipid clinic showed that carotid intima-media thickness was highest 

in current smokers, lower in former smokers and lowest in never-smokers(13) . 

Hypertension and Stroke  

Study by Lawrence et al  found that  the BP  and stroke suggest a dose-response relationship. Study 

recommended greater benefits from larger BP reductions, and initiating and maintaining BP reduction for stroke 

prevention is a more important issue than choice of initial agent. Study by Olaf et al found that  suggest that 

achieving control of BP among pharmacologically treated hypertensive patients might prevent 57% of 

hemorrhagic and 27% of ischemic strokes. 

Hyperlipidaemia and stroke  

Lipids have a bad influence on the risk of stroke. However , association between high plasma lipid and stroke 

have not been established in many studies. Various studies have shown that in the presence of subjects with total  

cholesterol values > 220  mg/dL, there is an increase in the incidence of  stroke. High level of serum triglyceride  

is  a component of  metabolic syndrome. In various studies in patients  with coronary heart disease, cerebral 
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stroke  was significantly associated with higher serum levels of triglycerides and lower levels of HDL 

cholesterol. 

Classification of Stroke  

In our study, there were 4 ( 10.53 % )  patients with TACI, 31 ( 81.58 % ) patients with PACI, 2 ( 5.26 % ) 

patients with LACI, 1 ( 2.63 % ) patients with POCI. In their study by Parvaiz A Shah et al , 1.6 % patients with 

TACI, 6 %  patients with PACI,  17.9 %  patients with LACI, 1.3 % patients with POCI. 

In our study , ischemic strokes according to TOAST Classification , there were 1 ( 2.63 % ) patients with Large 

artery thrombosis , 2 ( 5.26 % ) patients with cardio embolic , 33 ( 86.84 % )  patients with Small artery 

thrombosis and 2 ( 5.26 % ) patients with Stroke of undetermined cause. In their study by Parvaiz A Shah et al , 

there were 1.6 % patients with Large artery thrombosis , 2.3 % patients with cardio embolic , 17.9 % patients 

with Small artery thrombosis and 1.5  % patients with Stroke of undetermined cause. 

Biochemical abnormalities in stroke 

 In our study, there were mean Serum Cholesterol was 187.33 ±37.36  and 18 (36 %) patients were at risk ( 

higher than upper limit of normal range ).Mean serum Triglyceride was 161.94 ±69.36 mg /dL with 22 ( 44 %) 

patients at risk . Mean LDL was 121.23 ± 30.78 mg / dL with 13 (26 %) patients at risk. Mean VLDL was31.24 

± 12.68 with 23 (46 %) patients at risk . Mean HDL was 35.29 ± 10.83 with 38 (76 %) patients at risk. 

In their study by Parvaiz A Shah et al , mean Serum Cholesterol was 213.52 ± 32.97  and 40 patients were at 

risk ( higher than upper limit of normal range ).Mean serum Triglyceride was 176.25 ± 41.97 mg /dL with 45 

patients  at risk . Mean LDL was 117 ± 27.18 mg / dL with 46 patients at risk. Mean VLDL was 49.11 ± 13.76 

with 46 patients at risk . Mean HDL was 39.71 ± 8.24 with 35  patients at risk. 

Conclusion  

Ischemic stroke has higher prevalence than hemorrhagic stroke. Stroke incidence increases with age . Altered 

sensorium , Cognitive impairment , Hemiplegia are presenting symptoms of stroke. Hypertension , 

Hyperlipidemia and smoking are major risk factors for stroke . 
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