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Abstract

Introduction: The cerebrovascular stroke is one of the leading causes of morbidity & mortality in adult life. After
coronary heart disease & cancer of all types, stroke is the third commonest cause of death worldwide. Indian studies
have shown a stroke prevalence of 471.58/100000 population. Objective: Primary objectives of the study were to
study clinical profile, risk factors and to correlate clinical profile with neuroimaging in patients with stroke.
Secondary objectives were to study the incidence of stroke in various socio-economic strata, the complications
during the stay in hospital and also to determine the average length of hospital stay. Methods: This prospective
hospital-based study was done of 50 consecutive patients with provisional clinical diagnosis of fresh stroke who
underwent neuroimaging (CT/MRI) of brain. Patients with possible cause other than stroke were excluded from
study. Imaging findings were evaluated and tabulated and subsequently correlated with the clinical findings of the
patients. Results: There were 50 patients with stroke (32 males and 18 females). The study showed that
cerebrovascular strokes are more common in males (64%) than females (36%), most common age group was 70-80
years (38%), most common clinical feature was hemiplegia (70%), most common risk factor was Hypertension
(34%) followed by diabetes mellitus (38%), alcohol (20%), tobacco chewer (20%), smoking (18%), past h/o IHD
(14%), past h/o cerebrovascular stroke (10%) dyslipidemia (4%). Most common type of stroke was ischemic (88%)
and hemorrhagic was (12%). In ischemic stroke, most common involved areas were parietal (28%), frontal (28%).
In hemorrhagic stroke most common site was thalamus (6%), basal ganglia (6%) followed by lentiform nucleus
(4%). Provisional clinical diagnosis of infarct/ischemic stroke was given in 38 cases, and of hemorrhagic stroke in
12 cases out of total 50 cases. On neuroimaging infarcts/ ischemic stroke were diagnosed in 44 cases and
hemorrhage in 6 cases. Clinical diagnosis in cases of ischemic stroke had Sensitivity of 84.1% and Specificity of
83.3%. While in cases of hemorrhagic stroke, the clinical diagnosis had Sensitivity of 83.3%, Specificity of 84.1%.
Most commonly involved blood vessel was MCA territory (78%). The maximum number of days in hospital with
either type of stroke was 6-10 days on an average. Most common associated complication was urinary tract infection
18.37 %(N=9) followed respiratory tract infection 6.12 %(N=3). Outcome of stroke patients, majority were
discharged with variable residual disability while 4.5% (N=2) died during the hospital stay. Conclusion: In our
study of 50 patients, hypertension was the most common risk factor and most common type of stroke was ischemic.
Clinical diagnosis of stroke was accurate in a significant number of cases. In-hospital medical complications
(vascular, urinary, and infectious) are relevant factors influencing duration of hospitalization after acute stroke.
Therefore, prevention of potentially modifiable risk factors for medical complications is an important aspect of the
early management of patients with stroke.
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Introduction

Stroke is the one of leading cause of mortality
worldwide and the leading cause of adult physical
disability.[1] Developing countries like India, are
facing the burden of non-communicable diseases, the
estimated prevalence of cerebrovascular accident,
range from 84-262/100,000 in rural, and 334-
424/100,000 in urban area. Stroke is a highly
heterogeneous disorder with distinct subtypes, each
presenting specific, clinical and epidemiological
aspects.[2,3] Risk factors for stroke includes systolic
and diastolic hypertension, diabetes, atrial fibrillation
hypercholesterolemia, cigarette smoking, alcohol
consumption and oral contraceptive use by definition
stroke is defined as neurological deficit that persist for
at least more than 24hrs.[4] Rehabilitation is not well
developed in India due to lack of personnel[5].Stroke is
a global health problem. It is the second commonest
cause of death and fourth leading cause of disability
worldwide[6]. Approximately 20 million people each
year will suffer from stroke and of these 5 million will
not survive[7]. In developed countries, stroke is the
first leading cause for disability, second leading cause
of dementia and third leading cause of death. Stroke is
also a predisposing factor for epilepsy, falls and
depression in developed countries[8] and is a leading
cause of functional impairments, with 20% of survivors
requiring institutional care after 3 months and 15% -
30% being permanently disabled[9]. Stroke is no
longer a disease of the developed world: Low and
middle-income countries account for 85.5% of total
stroke deaths worldwide and the number of disability-
adjusted life years in these countries was
approximately seven times that in high-income
countries[10].

Stroke is a life-changing event that affects

not only the person who may be disabled, but their
family and caregivers. Utility analyses show that a
major stroke is viewed by more than half of those at
risk as being worse than death[11]. In many high-
income countries, stroke management has changed
substantially in the past two decades. Impressive
developments through structured clinical pathways for
thrombolysis and secondary prevention have been
made[12]. Organized provision of care in a stroke unit
have been found to increase the number of patients
who survive, return home, and regain functional
independence in their everyday activities[13].
However, implementation of such organized care for
stroke is limited and inadequate in low and middle
income countries, especially in a country like India
where resources for rehabilitation are scarce[14].
Stroke Morbidity and Mortality in India

* Prevalence 90-222 per 100,000 [7]

* 102, 620 million deaths (15)1.44-1.64 million cases
of new acute strokes every year [16,17]

* 6,398,000 DALY [18]

* 12% of strokes occur in the population aged <40
years[19]

» 28-30 day case fatality ranges from 18-41%.[7]
Epidemiology of stroke in India

Reliable morbidity and mortality estimates for stroke in
India are limited due to incomplete death certification,
incorrect death classification, and uncertainty of
etiology in cases of sudden death or multiple co-
morbidities[20]. In India, although a system for
recording cause of death was introduced in 1998; only
14% of deaths are ever classified[21].World-wide over
the past four decades, the annual age-standardized
stroke incidence rate has decreased by 1.1% in high-
income countries but has increased by 5.3% in low to
middle income counties[22].In India, the ICMR
estimates in 2004 indicated that stroke contributed 41%
of deaths and 72% of disability adjusted life years
amongst the non-communicable diseases[23]. The
Indian National Commission on Macro-economic and
Health estimated that the number of strokes will
increase from 1,081,480 in 2000 to 1,667,372 in
2015[24]. The Global Burden of Disease Study
projects that total deaths from stroke in India will
surpass established market economies by year
2020.The cost of stroke is all but impossible to
calculate because so much is absorbed by the patients
and their families, and much of is also buried in overall
social services budgets.

Various diagnostic modalities have been applied to the
radiological evaluation of cerebral infarction. With the
introduction of Computed Tomography (CT scan) of
brain a noninvasive technique has been made available
to precisely demarcate the area of cerebral
infarction/hemorrhage. CT scan helps to differentiate
between infarction and hemorrhage. Magnetic
Resonance Imaging (MRI) is more sensitive than CT
scan. However, the multiplicity and the continuous
advances of neuroimaging techniques available for the
evaluation of stroke patients has helped for accurate
diagnosis because the time period for treatment is
narrow. Neuroimaging can provide information about
salvageable tissue and vessel occlusion in the
hyperactive phase of ischemic stroke. Thus,
neuroimaging criteria have been used for patient
selection and outcomes in different trails.

Material & Methods

This is a prospective study carried out in BARC
Hospital at Anushakti Nagar in Mumbai in the
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department of medicine. The patients with clinical
diagnosis of cerebrovascular stroke were subjected to
thorough clinical evaluation routine and specific
investigations including CT/MRI scan as per the
guidelines.
Study site:
Mumbai.
Study population

50 consecutive patients with clinical diagnosis of
stroke, who were admitted in medical ward of BARC
hospital at Anushakti Nagar in Mumbai. Patient were
included in the study after applying strict inclusion and
exclusion criteria, these patients were monitored in
medical ward in dept. of medicine at BARC hospital
Mumbai.

Study design: This is a cross-sectional study of
cerebrovascular stroke.

Sample size:

Sample size was decided using following standard
formula

Sample size (n) =z 2 X P (1-P)/e?

Where -n is sample size

z-is confidence interval taken as 95%, so value of
z=1.96

P-prevalence obtained from previous study

e- Maximum tolerable error for prevalence i.e., + and-
0.1

Prevalence of stroke taken as 133/100000 (81)

So, substituting the value in above formula
n=1.96*1.96*0.13(1-0.13)/0.1*0.1

n=43.44 so sample was taken 50

Time frame

Duration of study is for 2 years from September 2014
to September 2016.

Selection of cases

Inclusion criteria

1. All patients having clinical and radiologic confirmed
diagnosis of stroke were included.

2. Age of 14 years or above were include in this study
3. Diagnosis in all patients was confirmed by brain
imaging study either by CT/MRI scans of the brain.
Exclusion criteria

1. Age less than 14 years.

2. Head injury/ trauma.

3. Transient ischemic attack (TI1A) and patients having
normal CT/MRI brain normal.

4. Patients in whom CT/MRI scan could not be done.
Data analysis and statistics:

Statistical analysis of data was performed with
software SPSS Version 21.0. Continuous variables
were analyzed using the student’s t — test and
proportions with the chi- square test as appropriate. P
values of less than 0.05 were considered significant.

BARC Hospital, Anushakti Nagar,

Methodology: The study protocol was approved by the
ethical and scientific committee of BARC. All
patients who presented with clinical diagnosis of acute
stroke, an informed consent in the language known to
them was taken from every conscious patient and
attendants from unconscious patient after full
explanation of research work and were subjected to a
detailed history, physical examination, serial
neurological examinations, and were subjected for
biochemical and radiological evaluation in form of
CT/MRI scan of the brain. The clinical diagnosis of
ischemic stroke was made on the basis of neurological
history and clinical signs. Since CT/MRI scan of brain
is not available in our hospital, so it was done at the
earliest when the patient was clinically stable enough
to be sent to the nearest imaging centre. All patients
had Computed Tomography scan of brain (CT Scan)
done with onset of signs and symptoms of stroke. MRI
Scan of brain was performed in selected patients where
CT Scan brain was inconclusive, or a diagnosis other
than stroke was considered. The results of the scan
were matched with clinical diagnosis on case-to-case
basis and precision of clinical diagnosis was
ascertained. The patients were separated on a clinical
basis and placed into one of the following categories of
cerebrovascular  disease: ischemic stroke and
hemorrhagic stroke. Thus, applying strict inclusion/
exclusion criteria, patient presenting with CVA were
subjected to complete clinical, biochemical and
radiological evaluation.

Results

The present study was conducted in B.A.R.C. Hospital,
Mumbai over a period of 2 years from September 2014
to September 2016. 50 patients with stroke were
studied & evaluated for clinical profile, risk factors and
correlation with neuro imaging.

Distribution of population according to age
Minimum age noted among the population studied was
42 years, whereas Maximum age was 85 years and
Mean age of 65.84 +12.47 years in our study group.
The most commonly affected age group was 70-80
years which comprised 38% (N=19) of total patients.
Young stroke was 10%. (Table-1).

Table 1: Distribution of population according to age

Age groups (years) | Frequency (N) | Percentage
41-50 10 20

51-60 6 12

61-70 12 24

71-80 19 38

81-90 3 6

91-100 0 0

Total 50 100
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Distribution of study population according to
Gender

The cerebrovascular strokes are more common in
males than females, in present study, 64% (N=32)
patients were males and 36% (N=18) patients were
females. (Table-2)

Table 2: Distribution of study population according

to Gender
Sex numbers (N) Percent
Male 32 64
Female 18 36
Total 50 100

Distribution of Study Population According To
Socio-Economic Status

Socio-economic strata, high prevalence of ischemic
stroke was seen in Middle Class group while in
hemorrhagic stroke were in Middle Class and Upper
Class (Table-3)

Table 3: Distribution of Study Population
According To Socio-Economic Status

Frequency(N) | Percentage
Upper Class 7 14
Upper Middle Class | 18 36
Lower Middle Class | 18 36
Upper Lower Class | 7 14
Lower Class 0 0
Total 50 100

Distribution of study Population according to Risk
Factors

Among the risk factors for stroke, hypertension and
diabetes mellitus were detected as most common risk
factor, Hypertension was found in 68% (N=34)
patients, diabetes mellitus was 38% (N=19), alcohol
20% (N=10), smoking 18% (N=9), past of cad14%
(N=7), past history of strokel0% (N=5), tobacco
chewer 8% (N=4), dyslipidemia 4% (N=2) whereas
there were no cases with risk factor of RHD with
valvular disease in the study population. (Table-4)

Table 4: Distribution of study Population according
to Risk Factors

Distribution of Study Population According To
Clinical Features

70% (N=35) patients presented with hemiplegia/
hemiparesis, 62 % (N= 31) cases presented with speech
involvement that is dysarthria as most common
presentation ,40%(N=20) cases presented with facial
weakness, 22%(N=11) cases presented with headache,
16% (N=8) cases presented with instability of gait,
8%(N=4) cases presented with altered sensorium
whereas only 2% (N=1) cases presented with vomiting,
no stroke patients presented with Convulsions. (Table-
5)

Table 5: Distribution of Study Population
According To Clinical Features

Clinical features Frequency | Percent
(N)
Hemiplegia /hemiparesis | 35 70
Speech involvement 31 62
Facial Weakness 20 40
Headache 11 24
Instability of gait 8 16
Altered sensorium 4 8
Vomiting 1 2
Convulsions 0 0

Distribution of Study Population According To
Clinical Diagnosis

Among the cerebrovascular strokes most common
etiology was ischemic due to thromboembolism which
comprised of 88% of patients followed by hemorrhagic
stroke which comprised of 12% patients. (Table-6)

Table 6: Distribution Of Study Population
According To Clinical Diagnosis

Clinical diagnosis Frequency(N) Percent
Ischemic stroke 38 76
Haemorrhagic stroke 12 24
Normal study 0 0

Total 50 100

Distribution of Study Population According To
Neuro Imaging With Type of Stroke

Out of total 50 cases neuro-imaging shows that 44
cases (88%) had Ischemic stroke and 6 cases (12%)

Risk factors Frequency (N) Percent had Hemorrhagic stroke proven on neuro-imaging.
Hypertension 34 68 (Table-7)

Diabetes mellitus 19 38 . .
Alcohol 10 20 Table 7: Distribution of Study Population
Smoking 9 18 According to Neuro Imaging with Type of Stroke
Past H/o CAD 7 14 CT scan/MRI | Frequency(N) Percent
Past H/o stroke/ Tia 5 10 Diagnosis

Tobacco 4 8 Ischemic stroke 44 88
Dyslipidaemia 2 4 Hemorrhagic stroke | 6 12

RHD  with  valvular 0 0 Total 50 100
disease
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Clinical and Neuro- Imaging Correlation

Provisional clinical diagnosis of infarct/ischemic stroke
was given in 38 cases, and of hemorrhagic stroke in 12
cases out of total 50 cases. On neuroimaging infarcts/
ischemic stroke were diagnosed in 44 cases and
hemorrhage in 6 cases.

Out of 38 clinically suspected cases of ischemic stroke,
in 37 cases clinical diagnosis was confirmed on
imaging, while in 1 cases of hemorrhage on
neuroimaging. Sensitivity of clinical diagnosis was
84.1% and Specificity was 83.3 %. Positive Predictive
Value was 97.3 % and Negative Predictive Value was
58.3 %.

Out of 12 clinically suspected cases of hemorrhagic
stroke, 5 cases were confirmed on imaging while in 7
cases of hemorrhagic stroke on imaging clinical
diagnosis was contrary. Sensitivity of clinical diagnosis
was 83.3%, Specificity was 84.1%, Positive Predictive
Value was 41.67% and Negative Predictive Value was
2.63 %.

Distribution According to CT Scan / MRI Of Brain
with Type of Stroke and Area of Involvement

In our study topographic distribution amongst
Ischemic stroke, frontal (28%) and parietal (28%) were
most common and next common was temporal (18%)
and basal ganglia (18%). Whereas amongst
hemorrhagic stroke thalamus (6%) and basal ganglia

(6%) were most common and next common was
lentiform nucleus (4%) in our study. (Table-8)
Distribution of Study Population According to Type
and Area of Blood Vessel Involvement:

Our study shows that 74.3% (N=29) cases had Right
middle cerebral artery involved ,25.6% (N=10) cases
had left middle cerebral artery involved,33.33%(N=2)
left posterior cerebral artery and 66.67%(N=4) right
posterior cerebral artery and 10% cases(N=5) had
basilar artery/pica, while none of the cases had anterior
cerebral artery involved. In our study predominantly
anterior circulation was involved as compared to
posterior circulation and most common blood vessel
involved was the middle cerebral artery (MCA) 78%
and next common was posterior cerebral artery (PCA)
12%. (Table-9)

Impact of stroke on length of stay and associated
complication

The maximum number of days in hospital with either
type of stroke was 6-10 days on an average.

Prolong stay was seen more common with ischemic
stroke than hemorrhagic stroke. While most common
associated complication was urinary tract infection
followed respiratory tract infection. Out of 50
cases,18.37%(N=9) had urinary tract infection,
6.12%(N=3) had respiratory tract infection, 6%(N=3)
cases had bed sore, none had deep vein thrombosis.

Table 8: Distribution According to CT Scan / MRI Of Brain with Type of Stroke and Area of Involvement

Affected areas of brain on | Ischemic stroke Haemorrhagic stroke

CT scan /MRI brain Freguency (N) Percent Frequency (N) Percent
Pons 8 16 0 0
Midbrain 0 0 0 0
Thalamus 6 12 3 6
Basal ganglia 9 18 3 6
Centrum semiovale 2 4 0 0
Paraventricular 5 10 0 0
Ventricular 0 0 0 00
External capsule 8 16 1 2
Internal capsule 1 2 0 0
Lentiform nucleus 4 8 2 4
Cerebellar 2 4 0 0
Frontal 14 28 1 2
Parietal 14 28 0 0
Temporal 9 18 1 2
Occipital 6 12 0 0
Caudate nucleus 3 6 0 0
Medulla oblongata 0 0 0 0
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Table 9: Distribution of Study Population According To Type And Area of Blood Vessel Involvement

LEFT Fr(N) [ % Right Fr(N) [ % TOTAL

ACA 0 0 ACA 0 0 0

MCA 10 25.64 MCA 29 74.36 39(78%)

PCA 2 33.33 PCA 4 66.67 6(12%)
45(90%)

Basilar artery/ PICA 5 | 10% | | 5(10%)

Total FREQUENCY /NUMBERS (N) =  45+5 =50

PERCENT = 78+12+10= 100

Distribution of Patients According to Outcome of Stroke

Amongst the ischemic stroke patients 95.45% (N=42) were discharged with variable residual disability while 4.5%
(N=2) died during the hospital stay. While 100% (N=6) were hemorrhagic stroke patients, who were discharged
with variable residual disability and no case fatalities was noted. Overall mortality was 4%, mortality was seen with

ischemic stroke. (Table-10)

Table 10: Distribution of Patients According to Outcome Of Stroke

Types of Stroke No. of Patient Discha-rged Morta-lity Rate Total
Ischemic 42 (95.45%) 2 (4.5%) 44 (100%)
Hemorrh-age 6 (100%) 0 (0) 6(100%)
Total 48 (96%) 2(4%) 50 (100%)
Discussion In our study population out of 50, 64% (N=32) of

All patients who presented with clinical diagnosis of
acute stroke were subjected to a detailed history
(particular for alcohol, smoking, hypertension, and
diabetes: diabetic taking statin) from all patients or
relatives of patients, physical examination and serial
neurological examinations was done according to the
predesigned proforma after taking informed consent.
The patients were separated on a clinical basis and
placed into one of the following three categories of
cerebrovascular  disease:  ischemic  stroke and
hemorrhagic stroke. Thus, applying strict inclusion/
exclusion criteria, Patient presenting with stroke were
subjected to complete clinical, biochemical and
radiological evaluation. Results were analyzed and
correlated with various demographic factors, associated
co-morbid conditions for risk assessment and Neuro
imaging.

The study group represented the urban Mumbai
population representing all species of Indian population
comprising of males and females. The mean age
observation of stroke patients was 65.84+12.47 years
in our study which correlates with study done by
Maskey et al[25]. (mean age 63) & Awad SM et al.
[26] (mean age 63.66). The common age group
involved was between 70-80 years which closely
correlates with study done by Ukoha Ob et al.[27] &
Maskey et al.[25] Young stroke (age <50 years)
comprised of 10 % of all patients witch closely
correlates with study done by Abdu Sallam et al.
[28](13.6%), Gauri et al. [29](19%), P. Chitrambalam
et al.[30] (20%).

stroke cases were observed in male and 36% (N=18) in
females. The male to female ratio was 1.7:1. Which
correlates with study of Aiyar et al.[31] (1.9:1).

From above observation we can conclude that the
incidence of stroke is more common in male sex. This
finding also correlate with the study done by Aiyar et
al'[31] and Pinhero et al"[32] who found the incidence
of stroke is more common in males than females.
Studies of general populations in developed countries
show a high prevalence of many of the classic stroke
risk factors in the low socioeconomic groups[33,34]. In
developing countries a direct relation has been
observed between socioeconomic status and risk
factors such as high blood pressure and obesity[35]. A
recent WHO report [36] indicates that this pattern is
changing with the risk-factor burden shifting towards
low socioeconomic groups as the gross national
product of the country increases. In India, for example,
low education and income are now associated with
high rates of tobacco use and high prevalence of
diabetes, particularly in urban areas[37].

In our study maximum number of cases were in
Upper and Lower middle class of 36% each (N=18),
while 14 % (N=7) in Upper class and 14 % (N=7) in
upper lower class, whereas there were no cases in
lower class out of total 50 study population ,44
patients were with ischemic stroke proven on Neuro-
imaging, amongst which 40%(N=18) were in Lower
Middle Class, 36.4 % (N=16) were in Upper Middle
Class and 11.4 % (N=5) were in Upper Class,11.4 %
(N=5) were in Upper Lower Class, NO patients were
in Lower Class.Even though higher prevalence of
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ischemic stroke were in Middle Class in our study
group, this correlation was found to be statistically not
significant (P=0.106).0ut of total 50 study population 6
patients were with hemorrhagic stroke proven on
neuro-imaging, amongst which 33.3% (N=2) were in
Lower Middle Class, 33.3% (N=13) were in Upper
Middle Class and 33.3 % (N=2) were in Upper Class,
NO patients in Upper Lower Class, and Lower Class.
Even though higher prevalence of hemorrhagic stroke
was in Middle Class and Upper Class in our study
group, this correlation was found to be statistically not
significant (P=0.106).

Out of total 50 patients in our study 34 (68%) patients
were hypertensive. In our study most common risk
factor was hypertension was the commonest risk factor
which correlates with the study done by Eapen et
al.,[38] (40%), Abdu-Alrhaman Sallam et al.[28]
(67%). Out of which 65.9% (N=29) presented with
ischemic stroke, while 83.3% (N=5) were with
hemorrhagic stroke. Out of total 44 patients who
presented with ischemic stroke on neuro-imaging only
65.9 % (N=29) were hypertensive and 34.1% (N=15)
were non hypertensive. Out of total 6 patients who
presented with hemorrhagic stroke on neuro-imaging
only 83.3% (N=5) were hypertensive and 16.7%
(N=1) were non hypertensive. There seems to be
positive association but the correlation was statistically
not significant (P=0.932) High blood pressure is a chief
risk element for coronary artery disease and ischemic
stroke and is related with foremost health risk factors
such as diabetes and high cholesterol level[39,40]. In
this research study, hypertension was observed as a
major risk factor i.e., 65.9% (n = 29) in ischemic
stroke. High blood pressure was also found as major
and vital risk factor in ischemic stroke in the study of
Atif MA et al.[41] who revealed 72% high blood
pressure in his research study. Kamal A et al.[42] also
reported that high blood pressure was major and
important risk element in his research study

Out of total 50 patients in our study 38% (N= 19)
patients were diabetic. Out of which 89.5% (N=17)
presented with ischemic stroke, while 10.5 % (N=2)
were with hemorrhagic stroke. And it closely correlates
with the study by | Kaul S et al[43] in 2000, where
diabetes mellitus as risk factor was 38%. This
observation stressing the role of diabetes mellitus as a
risk factor for an infarct (or thrombotic stroke);
Particularly in males this is also correlates with the
conclusion of Goplani et al[44]. who concluded that
diabetes is an important risk factor for stroke especially
thrombotic and associated with high morbidity and
mortality.

In our study dyslipidemia was 4% which was not
correlating with study done by Eapen et al [38]
(17%),[39]Abdu-Alrhaman Sallam et al.(28) (13.9%).
Out of total 50 patients in our study 4% (N= 2) patients
were with dyslipidemia

Out of total 50 patients in our study 18% (N=9)
patients were smoker. Out of which 15.9% (N=7)
presented with ischemic stroke, while 33.33% (N=2)
were with hemorrhagic stroke. This is comparable to
study by Kaul et al [43] smoking in 28% of cases [41].
This brings us to the conclusion that smoking is an
undisputable risk factor for patients having a stroke.
Out of total 50 patients in our study 20% (N=10)
patients were alcoholic. Out of which 15.9% (N=7)
presented with ischemic stroke, while 50% (N=3) were
with hemorrhagic stroke. Among 44 patients with an
infarct 15.9% (N=7) and 6 patients with hemorrhage
50% (N=3) were alcoholics. Thus, we can conclude
that alcoholism is most significant as a risk factor in
case of hemorrhage followed by with thromboembolic
stroke.

Which correlates with the study done by Jose Luis
Ruiz-Sandoval et al [45] in 1999 retrospectively who
evaluated 200 patients of stroke. They reported alcohol
use in 10%.

Jose Luis Ruiz-Sandoval et al. [45] in 1999
retrospectively evaluated 200 patients of stroke. They
reported common risk factors for stroke as tobacco use
in 20%. In our study out of 50 patients in the study, 8%
(N=4) were tobacco addicted among which 4% (N=2)
were having ischemic stroke and 4% (N=2) were
having hemorrhagic stroke

In our study 7 patients (14%) had a past history
suggestive of Ischemic heart disease and/or myocardial
infarction which correlates with studies in stroke
patients’ cardiovascular illnesses are frequent. It
increases the estimated danger of stroke by 2 to 4
times(46). The frequency of Ischemic heart disease
found in our populace was 14%. Almani SA et al.[47]
and Kamal A et al.[42] demonstrated the 16%
frequency of Ischemic cardiac disease respectively
which is comparable to this study, while Western series
had much higher frequency (35% to 72%)[48]. It was
additionally noticed that ischemic heart disease is an
independent indicator of ischemic stroke. Thus, history
of IHD and/or Ml is a significant risk factor in patients
with a thromboembolic stroke

A total of 10% (N=5) patients had a past history of TIA
stroke in our study , which is very closely correlated
with study by Kaur et al.[49] who found history of
TIA in 9% cases. Thus, it brings a conclusion that past
h/o TIA and/ or stroke was moderately significant in
patients with a thrombotic stroke.
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In our study out of 50 patients, 70% (N=35) cases
presented with hemiplegia/ hemiparesis, 62 % (N= 31)
cases presented with speech involvement that is
dysarthria as most common presentation ,40% (N=20)
cases presented with facial weakness,22% (N=11)
cases presented with headache,16% (N=8) cases
presented with instability of gait, 8 % (N=4) cases
presented with altered sensorium whereas only 2%
(N=1) cases presented with vomiting, no stroke
patients presented with convulsions. This closely
correlates with the study done by Vaidya CV et al.[19]
in which most common clinical presentation was
hemiplegia which was 48% followed by speech
involvement (25.1%), altered sensorium (13.1%),
convulsions (5%), instability of gait (3.9%), vomiting
(3.1%) & headache (3.1%).

Thus, we can see that in our study most common
clinical presentation was hemiplegia which was
followed by speech involvement. This observation also
closely correlates with the study done by P.
Chitrambalam et al.[30] in which most common was
hemiplegia (in <45 years 93.3%, in >45 years 89.2%)
followed by speech involvement (in <45 years 43.3%,
in >45 years 30.8%).

In our study out of 50 patients who presented with
clinical features of stroke were classified into ischemic
or hemorrhagic stroke, amongst which 38 patients were
diagnosed with ischemic stroke and 12 patients with
hemorrhagic stroke clinically at the time of
presentation. These patients were subjected to neuro-
imaging.

Neuro- imaging diagnosis

In our study 88% (N=44) suffered ischemic stroke and
12 % (N=6) suffered hemorrhagic stroke, no patients
had primary brain malignancy. So most common type
of stroke was ischemic that is cerebral infarction. Out
of 44 ischemic stroke patients 61.4% (N=27) were
males and 38.6% (N=17) were females, while out of 6
patients with hemorrhagic stroke 83.3% (N=5) were
males and 16.7% (N=1) were females.

This is nearly comparable with the study done by Aiyar
et al.(31) who found clinical diagnosis of ischemic
stroke in 70% cases and 30% with hemorrhagic stroke.
Also similar study done by Sotaniemi K.A.et.al [50]
who found 66.2% infarcts and 33.8% hemorrhages.
Provisional clinical diagnosis of infarct/ischemic stroke
was given in 38 cases, and of hemorrhagic stroke in 12
cases out of total 50 cases. On neuroimaging infarcts/
ischemic stroke were diagnosed in 44 cases and
hemorrhage in 6 cases.

Out of 38 clinically suspected cases of ischemic stroke,
in 37 cases clinical diagnosis was confirmed on
imaging, while in 1 cases of hemorrhage on

neuroimaging. Sensitivity of clinical diagnosis was
84.1% and Specificity was 83.3 %. Positive Predictive
Value was 97.3 % and Negative Predictive Value was
58.3 %.

Out of 12 clinically suspected cases of hemorrhagic
stroke, 5 cases were confirmed on imaging while in 7
cases of hemorrhagic stroke on imaging clinical
diagnosis was contrary. Sensitivity of clinical diagnosis
was 83.3%, Specificity was 84.1%, Positive Predictive
Value was 41.67% and Negative Predictive Value was
2.63 %.

In a similar study done by Sirajee Shafiq et al[51],
sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of clinical
diagnosis of hemorrhagic stroke were 90.32%, 92.03%,
83.58%, 92.02% and 91.5% respectively and The
sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of clinical
diagnosis of ischemic stroke were 95.96%, 81.58%,
89.47%, 92.53% and 90.5% respectively[51].

Similar study also done by Mehta Kanika et al.[52], the
Sensitivity of clinical diagnosis in cases of ischemic
stroke was 68%, Specificity was 93%, Positive
Predictive Value was 96 % and Negative Predictive
Value was 56 %. Sensitivity of clinical diagnosis in
cases of hemorrhagic stroke was 90.8% and Specificity
was 80.5%, Positive Predictive Value was 67%
Negative Predictive Value was 95.2 %.

In our study amongst Ischemic stroke, frontal (28%)
and parietal (28%) were most common and next
common was temporal (18%) and basal ganglia (18%).
Whereas amongst hemorrhagic stroke thalamus (6%)
and basal ganglia (6%) were most common and next
common was lentiform nucleus (4%) in our study
Similar study done Vaidya CV et al [19] most
common site of infarct was parietal (33.7%), followed
by frontal (16.7%) followed by basal ganglia (10.5%),
whereas most common site of hemorrhage was
thalamus (24.7%) followed by ventricular (17.5%) &
basal ganglia (13.4%)

Our study shows 74.3% (N=29) cases had Right middle
cerebral artery involved, 25.6% (N=10) cases had left
middle cerebral artery involved, 33.33% (N=2) left
posterior cerebral artery and 66.67% (N=4) right
posterior cerebral artery and 10% cases (N=5) had
basilar artery/ pica, while none of the cases had
anterior cerebral artery involved. In our study most
common blood vessel involved was middle cerebral
artery and next common was posterior cerebral artery.
Similar study done by Mehta Kanika et al[52]. Showed
the commonest vascular territory involved was the
MCA territory (40.9 %) followed by PCA territory (9
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%) followed by Vertebrobasilar circulation (0.05 %)
and ACA territory (0.04 %).

So from above observations, we can conclude that the
most common site for infarct is MCA territory and this
also correlates with the similar study done by
Devichand and karoli et al[53]at Delhi who also found
the MCA as a most common territory, which involved
98% patients in their study

The analysis of prolonged length of hospital stay can
provide valuable data for planning and policy in the
health care system. The average length of stay for
stroke patients varies among different countries, and
may reflect the impact of the differences in health care
organization. The length of stay in USA for acute
ischemic stroke ranges from 6 to 11 days[54] compared
with much longer hospitalization (17 to 26 days) in
Canada[55], Europe[56], and Asia[57]. In the study
done by Adria Arboix, et .al [58].

The mean length of stay for patients with prolonged
hospitalization was 27.7 days, significantly longer than
patients discharged from the hospital after less than 12
days of admission in our study out of total 50 patients
,44 patients had ischemic stroke on neuro-imaging, out
of these patients maximum 52.3% (N=23) were in
hospital for 6-10 days, while 20.5%(N=9) were for 1-5
days, followed by 13.6% (N=6) for 11-15 days,
6.8%(N=3)for 16-20 days, 2.3%(N=1) for 26-30 days ,
4.5%(N=2) for more than 30 days ,NONE for 21-25
days. While 6 patients had hemorrhagic stroke out of
which all 6 patients had a stay between 6-10 days.
According to our study maximum patients with stroke
had a stay between 6-10 days approximately, this
correlation was found to be statistically not significant
(p=0.511)

Medical Complications After Stroke ,A Multicenter
Study done by P. Langhorne etal 59] showed
associated complication in 265 (85%) of stroke patients
during the stay in hospital . Specific complications
were as follows: infections— urinary tract infection
(24%), chest infection (22%), pressure sores (21%);
thromboembolism—deep venous thrombosis (2%)

In our study maximum stroke patients did not show
any associated complication, while most common
associated complication was urinary tract infection
followed respiratory tract infection. out of total 50
patients ,44 patients had ischemic stroke on neuro-
imaging.

Among Ischemic stroke 65.31% (N=32) had no
complication,18.37%(N=9)  had  urinary  tract
infection,6.12%(N=3) had respiratory tract infection,
6.12%(N=3) had bed sore, while 4.08%(N=2) died and
none of the cases showed deep vein Thrombosis during
the stay in hospital. Maximum patients amongst

ischemic stroke did not have any complication. 6
patients were with hemorrhagic stroke.

NO complication was seen with hemorrhagic stroke.
This correlation was found to be statistically not
significant.

An important finding of our study was the dominant
relevance of medical complications developed during
in-patient care for predicting prolonged length of stay
in acute stroke victims. Vascular complications,
urinary infection and other infectious complications
were independent factors associated with prolonged
hospital stay. The presence of infections of any type or
source is a cause of acute neurological deterioration, a
situation that increases both mortality and morbidity in
acute stroke patients[60]. It has been shown that stroke-
associated infection, in particular pneumonia, is
independently associated with poor functional outcome
after ischemic stroke[61]

In our study among the stroke patients, maximum
patients who had urinary tract infection had stay in
hospital more than 15 days, maximum respiratory
tract infection was seen in patient who stayed for more
than one month, maximum patients who had bed sores
were seen after 15 days, while 4.08% (N=2) had died
during their stay and none of the cases showed deep
vein Thrombosis during the stay in hospital

In a similar study done by Adria Arboix et.al.[58]
showed respiratory tract infection 13%(n=200) with
stay less than 12 days and 6.2% (n=98) more than 12
days stay in hospital, urinary tract infection 14.5%
(n=222) with stay less than 12 days and 3.5% (n=55)
more than 12 days stay in hospital, deep vein
thrombosis 1.8%(n=39) with stay less than 12 days
and 0.6% (n=10) more than 12 days stay in hospital,
NO complication 9.8%(N=151) less than 12 days stay
and 23% (N=23) had stay more than 12 days

In our study out of the total 50 patients who were the
study population, 88% (N= 44) were total ischemic
stroke patients and 12% (N=6) were hemorrhagic
stroke patients according to the diagnosis on neuro-
imaging. Amongst the ischemic stroke patients
95.45% (N=42) were discharged with variable residual
disability while 4.5% (N=2) died during the hospital
stay. While 100% (N=6) were hemorrhagic stroke
patients, who were discharged with variable residual
disability and no case fatalities was noted. The
mortality rate was similar to study done by Rana .et.al
[3] in which 4% mortality rate was seen with ischemic
stroke. But did not correlate well as hemorrhagic stroke
was more common cause for mortality than ischemic
stroke, where as in our study mortality was seen only
with ischemic stroke.
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We also observed that patients are extremely delayed
in coming to the hospital and this was consistent with
other studies on stroke in sub-Saharan Africa[10,27]. It
is recommended that stroke patients arrive at the
hospital within 3 h of symptom onset in order to
receive treatments such as TPA, to minimize long-term
effects and even prevent death. Although thrombolytic
treatments are currently unavailable in our hospital, the
delay of several days creates management difficulties
Conclusion

To conclude stroke in our county is on rise. The
occurrence rises with age with peak between 60 to 70
years. Young patients. (Age <45 years) were 10% of
patients. which is more dangerous in view of
productive year lost. The most commonly affected age
group was 70-80 years which comprised 38% of total
patients and the mean age was 65.84+12.47 years. The
cerebrovascular strokes are more common in males
than females, in present study. Socio-economic strata,
high prevalence of ischemic stroke was seen in Middle
Class group while in hemorrhagic stroke were in
Middle Class and Upper Class. Among the risk factors
for stroke, hypertension and diabetes mellitus were
detected as most common risk factor. Hypertension
was amongst leading risk factors for both types. After
hypertension diabetes mellitus, smoking,
dyslipidaemia, & alcohol intake & previous history of
CVA were amongst leading risk factors, they were
more prevalent in ischemic stroke. Most common
clinical presentation was hemiplegia followed by
speech  involvement  dysarthria.  Among  the
cerebrovascular strokes most common etiology was
ischemic due to thromboembolism followed by
hemorrhagic stroke. In our study topographic
distribution amongst Ischemic stroke, frontal and
parietal were most common and next common was
temporal and basal ganglia. Whereas amongst
hemorrhagic stroke thalamus and basal ganglia were
most common and next common was lentiform
nucleus. Among patients with strokes, the most
commonly involved blood vessel was MCA territory.
The maximum number of days in hospital with either
type of stroke was 6-10 days on an average. Prolong
stay was seen more common with ischemic stroke than
hemorrhagic stroke maximum stroke patients did not
show any associated complication, while most common
associated complication was urinary tract infection
followed respiratory tract infection. Overall mortality
was 4%, mortality was seen with ischemic stroke.
Recommendations

1-1t is recommended that stroke patients arrive at the
hospital within 3 h of symptom onset in order to
receive treatments such as TPA, to minimize long-term

effects and even prevent death [20]. Although
thrombolytic treatments are currently unavailable in
our hospital, the delay of several days -creates
management difficult.

2-We need holistic approach & more research to
combat this deadly & disabling disease. Prevalence of
stroke is high and this might be because of
unawareness related with these risk elements,
unaffordability of medications or proper follow up. By
early and rapid recognition and control of modifiable
risk components we can decrease the illness and death
of stroke related patients, which will decrease the
financial load on our populace and across the globe.

3. The analysis of prolonged length of hospital stay can
provide valuable data for planning and policy in the
health care system. The average length of stay for
stroke patients varies among different countries, and
may reflect the impact of the differences in health care
organization.

4-In addition, the health system needs to be reoriented
to encourage health education on NCDs (NON-
COMMUNICABLE DISEASE) for the general public,
5- To promote identification of lifestyle related risk
factors through proper history taking, to include regular
screening for NCD risk factors at all levels of care, and
to facilitate consistent and continuous follow up of
chronic conditions.

References

1. No Title. 1 WHO MONICA Proj (monitoring
trends Determ Cardiovasc Dis a major Int Collab
Princ Investig JClin Epidemiol, 1988; 41105-114.
1988;

2. Sudlow CLM, Warlow CP. Comparable Studies
of the Incidence of Stroke and its Pathological
Types: Results From an International
Collaboration. Stroke [Internet]. 1997 Mar
1;28(3):491-9. Available from:
http://stroke.ahajournals.org/cgi/doi/10.1161/01.S
TR.28.3.491

3.  Demarin V. the Burden of Stroke: a Growing
Health Care and Economy Problem Mo Z Dani
Udar - Rastuzi Medicinski | Socijalno
Ekonomski Problem. 2004;43:9-141.

4. Lopez AD, Mathers CD, Ezzati M, Jamison DT,
Murray CJL. Global and regional burden of
disease and risk factors, 2001: systematic analysis
of population health data. Lancet (London,
England) [Internet]. 2006 May 27;367(9524):
1747-57. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16731270

5. Bamford J, Sandercock P, Dennis M, Burn J,
Warlow C. A prospective study of acute

Sheikh & Kulkarni
www.ijhcr.com

International Journal of Health and Clinical Research, 2020; 3(12S):189-201

198



International Journal of Health and Clinical Research, 2020;3(12S):189-201

e-1SSN: 2590-3241, p-1SSN: 2590-325X

10.

11.

12.

13.

cerebrovascular disease in the community: the
Oxfordshire Community Stroke Project--1981-86.
J Neurol Neurosurg Psychiatry. 1990;53(Ci): 16—
22.

Addo J, Ayerbe L, Mohan KM, Crichton S,
Sheldenkar A, Chen R, et al. Topical Review An
Updated Review. 2012;

Dalal PM, Malik S, Bhattacharjee M, Trivedi ND,
Vairale J, Bhat P, et al. Population-based stroke
survey in Mumbai, India: incidence and 28-day
case fatality. Neuroepidemiology [Internet].
2008;31(4):254-61. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18931521
Furie KL, Kasner SE, Adams RJ, Albers GW,
Bush RL, Fagan SC, et al. Guidelines for the
prevention of stroke in patients with stroke or
transient ischemic attack: a guideline for
healthcare professionals from the american heart
association/american stroke association. Stroke
[Internet]. 2011 Jan;42(1):227-76. Available
from:
http://www.ncbi.nlm.nih.gov/pubmed/20966421
Steinwachs DM, Collins-Nakai RL, Cohn LH,
Garson A, Wolk MJ. The future of cardiology:
utilization and costs of care. J Am Coll Cardiol
[Internet]. 2000 Apr;35(5 Suppl B):91B-98B.
Available from: http://www.ncbi.nlm.nih.gov/
pubmed/10757374

Alemayehu CM. Assessment of Stoke Patients:
Occurrence of Unusually High Number of
Haemorrhagic Stroke Casesin Tikur Anbessa
Specialized Hospital, Addis Ababa, Ethiopia. Clin
Med Res [Internet]. 2013;2(5):94. Available from:
http://www.sciencepublishinggroup.com/journal/p
aperinfo.aspx?journalid=151&doi=10.11648/j.cm
r.20130205.11

Goldstein LB, Adams R, Alberts MJ, Appel LJ,
Brass LM, Bushnell CD, et al. Primary prevention
of ischemic stroke: a guideline from the American
Heart Association/American Stroke Association
Stroke  Council: ~ cosponsored by  the
Atherosclerotic  Peripheral Vascular Disease
Interdisciplinary Working Group; Cardiovascular
Nursing Counc. Stroke [Internet]. 2006 Jun;37(6):
1583-633. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16675728
Warlow C, van Gijn J, Dennis M, Wardlaw J,
Bamford J, Hankey G, et al., editors. Stroke
[Internet]. Oxford, UK: Blackwell Publishing Ltd,;
2008. Awvailable from: http://doi.wiley.com/
10.1002/9780470696361

Collaborative  systematic  review of the
randomised trials of organised inpatient (stroke

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

unit) care after stroke. Stroke Unit Trialists’
Collaboration. BMJ [Internet]. 1997 Apr 19;314
(7088):1151-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9146387
Langhorne P, de Villiers L, Pandian JD.
Applicability of stroke-unit care to low-income
and middle-income countries. Lancet Neurol
[Internet]. 2012 Apr;11(4):341-8. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S14744
42212700248

Nongkynrih B, Patro BK, Pandav CS. Current
status of communicable and non-communicable
diseases in India. J Assoc Physicians India
[Internet]. 2004 Feb;52:118-23. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15656045
Tripathy A, Jeemon P, Ajay V, Prabhakaran D
RKC profile of I. No Titl.

Murthy J. Thrombolysis for stroke in India: Miles
to go... Neurol India [Internet]. 2007;55(1):3.
Available from: http://www.neurologyindia.com/
text.asp?2007/55/1/3/30415

Ajay VS, Prabhakaran D. Coronary heart disease
in Indians: Implications of the INTERHEART
study. Indian J Med Res. 2010;132(11):561-6.
Vaidya C V, Majmudar DK. A retrospective study
of clinical profile of stroke patients from GMERS
Medical College and Hospital , Gandhinagar ,
Gujarat. 2014;1(2):62-6.

Sethi P, Anand I, Ranjan R, Sethi N, Torgovnick
J. Stroke: The neglected epidemic, an Indian
perspective. Internet J Neurol. 2007;8(1):1-4.
Report A. Mortality Statistics in India 2006. Heal
(San Fr. 2007;1-36.

Feigin VL, Lawes CMM, Bennett DA, Barker-
Collo SL, Parag V. Worldwide stroke incidence
and early case fatality reported in 56 population-
based studies: a systematic review. Lancet Neurol
[Internet]. 2009 Apr;8(4):355-69. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/19233729
ICMR N health research N. Annual report 2011 —
2012. Ministry of health and family welfare, New
Delhi India 2012.

Shah B, Mathur P. Surveillance of cardiovascular
disease risk factors in India: the need & scope.
Indian J Med Res [Internet]. 2010 Nov;132:634—
42. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/21150017

Maskey A, Parajuli M, Kohli SC. A study of risk
factors of stroke in patients admitted in Manipal
Teaching Hospital, Pokhara. Kathmandu Univ
Med J (KUMJ) [Internet]. 9(36):244—7. Available
from:
http://www.ncbi.nIm.nih.gov/pubmed/22710531

Sheikh & Kulkarni

www.ijhcr.com

International Journal of Health and Clinical Research, 2020; 3(12S):189-201

199



International Journal of Health and Clinical Research, 2020;3(12S):189-201

e-1SSN: 2590-3241, p-1SSN: 2590-325X

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Awad SM, Al-Jumaily HF, Al-Dulaimi KM,
Abdulghafoor RH. Assessment of major risk
factors among stroke patients. Saudi Med J
[Internet]. 2010 Sep;31(9):1028-31. Available
from:
http://www.ncbi.nlm.nih.gov/pubmed/20844816
Ob U, Co E. A Review of Stroke Cases in a
Military Hospital in Nigeria Table I : :2-5.

Sallam A, Aghbari KA-. The Clinical Profile of
Stroke : A Yemeni Experience. 2009;

Goyal A, Yusuf S. Burden of disease in the India,
NCMH. Indian J Med Res. 2006;124(3):235-44.
Chitrambalam P, Baskar D, Revathy S. A Study
on Stroke in Young and Elderly in Rajiv Gandhi
Government General Hospital, Chennai. Int J Clin
Med [Internet]. 2012;3(3):184-9. Available from:
http://www.scirp.org/journal/PaperDownload.asp
x?D0I=10.4236/ijcm.2012.33037

Correlation A et al. A study of clinic-radiological,
Guj in cerebrovascular stroke (A study of 50
cases). Aiyar et al. A study of clinic-radiological
correlation in cerebrovascular stroke (A study of
50 cases). Vol. 52. p. 58-63.

Pinhero L, Damodar S RA. . Risk factors in
stroke: a prospective study. J Assoc Physician
India. (48):72-6.

Kaplan GA, Keil JE. Socioeconomic factors and
cardiovascular disease: a review of the literature.
Circulation [Internet]. 1993 Oct;88(4 Pt 1):1973—
98.

Mckevitt C, Wolfe C, Cox AM, Mckevitt C, Rudd
AG, Wolfe CDA. Socioeconomic status and
stroke. 2006;4422(November 2016).

Colhoun HM, Hemingway H, Poulter NR. Socio-
economic status and blood pressure: an overview
analysis. J Hum Hypertens [Internet]. 1998 Feb;
12(2):91-110. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9504351
Monteiro CA, Moura EC, Conde WL, Popkin
BM. Socioeconomic status and obesity in adult
populations of developing countries: a review.
Bull World Health Organ [Internet]. 2004
Dec;82(12):940-6. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15654409
Srinath Reddy K, Shah B, Varghese C, Ramadoss
A. Responding to the threat of chronic diseases in
India. Lancet [Internet]. 2005 Nov;366(9498):
1744-9. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S01406
73605673436

Eapen RP, Parikh JH, Patel NT. A Study of
Clinical  Profile and Risk Factors of
Cerebrovascular Stroke. Vol. 64, Gujarat Medical

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Journal. 2009. p. 47-54.

Mokdad AH, Ford ES, Bowman BA, Dietz WH,
Vinicor F, Bales VS, et al. Prevalence of obesity,
diabetes, and obesity-related health risk factors,
2001. JAMA [Internet]. 2003 Jan 1;289(1):76-9.
Fontaine KR, Redden DT, Wang C, Westfall AO,
Allison DB. Years of life lost due to obesity.
JAMA [Internet]. 2003 Jan 8;289(2):187-93.

MA A. Ischaemic stroke; role of Carotid Doppler;
Prof Med J. 14(3):448-53.e.

Kamal A, Aslam S, Khattak S. Frequency of Risk
Factors in Stroke Patients Admitted To Dhq
Teaching Hospital D . I . Khan. Gomal J Med Sci.
2010;8(2):200-2003.

Kaul S, Venketswamy P, Meena AK, Sahay R,
Murthy JM. Frequency, clinical features and risk
factors of lacunar infarction (data from a stroke
registry in South India). Neurol India [Internet].
2000 Jun;48(2):116-9.

Goplani KR LA. Glycaemic Status and its
prognostic value in stroke patients. JAPI.
2000;48:105.

Factors R, Rui L, Cantu C. Intracerebral

Hemorrhage in Young People. 1999;

Khealani BA, Syed NA, Maken S, Mapari UU,
Hameed B, Ali S, et al. Predictors of ischemic
versus hemorrhagic strokes in hypertensive
patients. J Coll Physicians Surg Pak [Internet].
2005 Jan;15(1):22-5. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/15670519
Almani SA, Shaikh M, Shaikh MA, Shaikh K,
Rahopoto MQ, Baloch GH, et al. Stroke:
Frequency of Risk Factors in Patients Admitted at
Liaquat University Hospital Hyderabad /
Jamshoro. Jlumhs. 2008;151-6.

Mackay J, Mensah GA, others. The atlas of heart
disease and stroke. The atlas of heart disease and
stroke. 2004.

Profile C. Clinical profile and outcome of patients
admitted with stroke. 2015;2(3):112-21.
Sotaniemi KA, Pyhtinen J, Myllyla V V.
Correlation of clinical and computed tomographic
findings in stroke patients. Stroke.
1990;21(11):1562-6.

Islam SS, Rahman A, Alahi MM, Ali MA,
Kafiluddin M, Kafiluddin M, et al. Comparison of
Clinical Diagnosis of Stroke with Computed
Tomographic Scan of the Brain. Bangladesh J
Neurosci [Internet]. 2013 Nov 30;28(2). Available
from:
http://www.banglajol.info/index.php/BJN/article/
view/17179

Article O, Kanika M, Rohit S. Neuroimaging

Sheikh & Kulkarni

www.ijhcr.com

International Journal of Health and Clinical Research, 2020; 3(12S):189-201

200



International Journal of Health and Clinical Research, 2020;3(12S):189-201

e-1SSN: 2590-3241, p-1SSN: 2590-325X

53.

54.

55.

56.

57.

Findings in Stroke with Clinical Correlation.
2015;3(2):83-8.

Devichand KR. A study of cerebrovascular
strokes. J Indian Med Assoc. 36((12)):62-5.

Saposnik G, Webster F, O’Callaghan C,
Hachinski V. Optimizing discharge planning:
clinical predictors of longer stay after

recombinant tissue plasminogen activator for
acute stroke. Stroke [Internet]. 2005 Jan;36(1):
147-50. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15569861
Tu J V, Gong Y. Trends in treatment and
outcomes for acute stroke patients in Ontario,
1992-1998. Arch Intern Med [Internet]. 2003 Feb
10;163(3):293-7. 56.

Van Straten A, van der Meulen JHP, van den Bos
GAM, Limburg M. Length of Hospital Stay and
Discharge Delays in Stroke Patients. Stroke. 1997
Jan 1;28(1):137-40.

Chang K-C, Tseng M-C, Weng H-H, Lin Y-H,
Liou C-W, Tan T-Y. Prediction of length of stay
of first-ever ischemic stroke. Stroke [Internet].

Conflict of Interest: Nil
Source of support:Nil

58.

59.

60.

61.

2002 Nov;33(11):2670-4. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/12411659
Arboix A, Massons J, Garcia-eroles L, Targa C,
Comes E. Clinical Predictors of Prolonged
Hospital Stay after Acute Stroke: Relevance of
Medical Complications. 2012;2012 (November):
502-7.

Langhorne P, Stott DJ, Robertson L, Macdonald
J, Jones L, Mcalpine C, et al. Medical
Complications After Stroke. 2000;

Kistler JP, Ropper AA MJ. Cerebrovascular
disease. In: Braunwald E, Fanci AS, Kapser DL,
Longo DL, Jameson LJ, editors. Harrison’s
Principles of Medicine. 15th ed. New York; Mc
Graw-Hill,. 2002. 2092-102. 17. p.

Arboix A, Morcillo C, Garcia-Eroles L, Oliveres
M, Massons J, Targa C. Different vascular risk
factor profiles in ischemic stroke subtypes: a
study from the “Sagrat Cor Hospital of Barcelona
Stroke Registry”. Acta Neurol Scand. 2000
Oct;102(4):264-70.

Sheikh & Kulkarni

www.ijhcr.com

International Journal of Health and Clinical Research, 2020; 3(12S):189-201

201



