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Abstract:

Background: In many nations, cerebral ischemic stroke remains to be the predominant factor in death and
disability.MRI is crucial for stroke patients, especially those with acute ischemic stroke.MR techniques,
however, have been shown to be much more sensitive than conventional CT for determining the presence of
early infarction

Materials and Methods: MRI scans on a 1.5 T Philips Multiva were performed on all patients referred to the
Department of Radio-Diagnosis at SGT Medical College, Gurugram for a period of 6 months with clinically
suspected stroke.Sequences used are T2WI axial and coronal, flair axial, gradient echo axial, TIWI axial, DWI
axial and ADC maps. All collected data were evaluated using standard statistical methods and analyzed by
SPSS software.

Results: The study of 50 patients showed that 78% of them had infarcts, 10% had haemorrhage and 12% had
stroke mimics.Males in age group of 60- 69 years were found to be the most vulnerable population with left
MCA territory most commonly involved.

Conclusion: The findings of our study are quite comparable to those of other stroke surveys. Different stroke
patterns may be caused by genetic, environmental, or societal causes as well as variations in the way risk
factors are managed.
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I. Introduction

In many nations, cerebral ischemic stroke continues to be the predominant factor in death and
disability. Stroke is characterized as a sudden, localized neurological deficit, more preciselycaused by
cerebrovascular illness.*MRI is crucial for stroke patients, especially those with acute ischemic stroke. It aids in
the early detection of hemorrhagic stroke, differentiating irreversible infarcted tissues from salvageable tissue,
identifying vascular malformations, treatment planning for intravenous thrombolysis, and outcomes prediction.
Other causes of stroke are distinguished, including stroke mimics like cerebral venous thrombosis, tumors,
metabolic disturbance, and peripheral or cranial nerve disorders.?*

Recent developments have made neuroimaging an essential component of stroke therapy. Disability
and long-term stroke consequences are still common despite recent improvements in the fields of
neuroradiology and interventional neuroradiology for the early therapy of acute stroke and a drop in death and
morbidity rates.*>®”

In the past, CT was used more frequently to evaluate patients who had acute and hyperacute strokes.
Advanced MR techniques, however, have been shown to be much more sensitive than conventional CT for
determining the presence of early infarction; in addition, these MR techniques offer unique information that is
likely to be crucial for managing early stroke.®

The majority of infarcts can be seen with conventional MR sequences, although diffusion weighted MR
imaging is more sensitive to the presence of hyperacute ischemia.’

Il. Material And Methods
This prospective observational study was carried out on patients of Department of Radio-diagnosis,
SGT Medical College, Hospital & Research Institute, Gurugram over a period of 6 months. A total 50 subjects
(both male and females) irrespective of age were included in this study.
Study Design: Prospective observational study
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Study Location: This was a tertiary care teaching hospital based study done in Department of Radio-diagnosis,
SGT Medical College, Hospital & Research Institute, Gurugram.

Study Duration:6 months.

Sample size: 50 patients.

Sample size calculation: The sample size was estimated on the basis of footfall of patients to SGT medical
college with suspicion of stroke.

Subjects & selection method: The study population was drawn from consecutive patients who presented to
Department of Radio-diagnosis, SGT Medical College, Hospital & Research Institute, Gurugram with clinically
suspected stoke and were referred for MRI brain.

Inclusion criteria:
1. Patients with clinically suspected stoke, irrespective of age and gender.

Exclusion criteria:

1. Patients having metallic implants (non-MRI compatible) & pacemakers.
2. Extremely obese patients.

3. Patients with claustrophobia.

Procedure methodology

After written informed consent was obtained, a well-designed questionnaire was used to collect the
data of the recruited patients. The questionnaire included socio-demographic characteristics such as age, gender,
complains and symptoms.

The MR examination was performed on all patients who had a clinical suspicion stroke.MRI was
carried out using a specialized head coil for the best signal capture on a 1.5 Tesla MR Unit: Philips Multiva.

Statistical analysis

Data was analyzed using SPSS version 20 (SPSS Inc., Chicago, IL). All data were evaluated using
standard statistical methods. Descriptive statistics like-Tabulations, graphs & charts, proportions, percentages
etc. were formulated.

I11. Result
50 patients admitted to SGT medical college with clinical suspicion of cerebral infarct were taken up for MR
brain, showed: -
e 39 patient had infarct
¢ 5 had haemorrhage
e 6 had stroke mimic.

Table 1: Showing case distribution according to findings.

No. of cases Percentage
Infarcts 39 78%
Haemorrhage 5 10%
Stroke mimics 6 12%

Figure 1: Showing case distribution.

Case Distribution
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Table 2: Showing age distribution of cases.

Age group No. of infarct cases No. of haemorrhage cases No. of stroke mimic cases
20- 29 1 0 2
30- 39 2 1 1
40- 49 5 1 1
50- 59 10 1 1
60- 69 14 2 0
70-79 5 0 1
80- 89 2 0 0
Total cases 50 39 5 6

Figure 2: Showing age distribution of cases.
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Maximum no. of patients with infarcts were in age group of 60- 69. No significant age distribution was noted in
cases with haemorrhage and stroke mimics.

Table 3: Showing gender distribution of cases.
Gender NO. of infarct cases No. of haemorrhage cases No. of stroke mimics cases
Male 30 4 4
Female 9

Figure 3: Showing gender distribution of cases

Gender distribution
(Infarcts, Haemorrhage, Stroke mimic)

NO. of infarct cases No. of haemorrhage cases No. of stroke mimics cases

® Male * Female

Males had preponderance over female in cases of infarcts, haemorrhage and stroke mimics.

Table 4: Distribution of cases according to site of infarct.

Site of infarct No. of cases Percentage
MCA teretory 21 54
PCA teretory 9 23
ACA teretory 5 13
Non specific 4 10
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Figure 4: Distribution of cases according to site of infarct.

Site of infarct

MCA teretory PCA teretory ACA teretory Non specific

Out of 39 patients with infarcts, 21 were in MCA territory, 9 were in PCA territory, 5 were in ACA territory and
remaining 4 were in non-specific locations.

Table 5: Distribution according to site of haemorrhage

Site of haemorrhage No. of cases Percentage
Basal ganglia 2 40
Thalamus 0 0

Cerebral lobes 1 20
Cerebellum 1 20

Brain Stem 1 20

Figure 5: Distribution of cases according to site of haemorrhage.
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Out of cases with haemorrhage, basal ganglia was the most common site.
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Figure 6: MRI brain of 60 year old patient, diffusion restriction seen as high signal intensity on DWI(a) and
signal drop on subsequent ADC(b) sequences. Hyperintensity in left parieto-occipltal region seen on T2 (c) and
FLAIR(d) sequences, finding consistent with acute infarct involving the left MCA territory.

IV. Discussion
The goal of this study was to evaluate the use of MRI in patients who had cerebral ischemic strokes, distinguish
them from hemorrhages and other stroke mimics, and investigate common geographical involvement in
ischemic stroke, common age group, and sex after an ischemic stroke.
A total of 50 patients who had a clinical suspicion of having a stroke underwent a brain MRI; of these, 39 (78%)
had cerebral infarction and 5 (10%) had intracerebral hemorrhage.
The Framingham study found that cerebral atherothrombosis and cardioembolism caused 85% of cases of
ischemic stroke, as well as 7.3% of subarachnoid hemorrhages, 6.7% of parenchymal hemorrhages, and 1.70
percent of other forms of hemorrhages.*
Patients with age group of 2nd to 8th decade were included in the study, and showed that patients with age
group of 60- 69 were the most common age group involved. This was consistent with studies by A. Shuaib et
al., which had shown a comparable mean age of onset of 66 years, and by Hideo Tohgi et al., which had
reported a mean age of 65.6 years.'
Among our 50 cases, 38 (76.0%) were males and 12 (24%) were females. In our investigation, a clear male
preponderance was seen. This was consistent with research by Hideo Tohgi et al. and A. Shuaib et al.***?
39 (78%) of the 50 cases we saw had infarction. The MCA accounted for 54% (21 cases) of all infarcts in our
study, making it the most prevalent vascular area. Additionally, H. Naess et al. found that, mostly in male
participants, the left MCA territory was more involved than the right MCA territory. This might be linked to
either more common left carotid artery atherosclerosis, cortical lateralization, or both.*®
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Our study showed that out of 39 patients with infarct 25 had acute infarct. In patients with acute infarcts the
traditional T2W and DWI sequences were both positive in 15 cases(60%). There were 10 (40%) acute infarcts
that were only visible on diffusion and not on traditional imaging (T2W). These findings were consistent with
study done by Mullins ME. et al. found that DWI had a 97% sensitivity and 100% specificity, conventional MRI
had a 58% sensitivity and 100% specificity, and CT had a 40% sensitivity and 92% specificity.*

10% (5) of the participants in our study had hemorrhagic strokes and basal ganglia being the most common site.
Our results were comparible with the study of Yamamotel, et al. which revealed 42% basal ganglia involvement,
8% cerebellar, 4% thalamic, 6% brainstem, and 40% lobar involvement.™

6 (12%) patients presented as stroke mimics. Out of which 3 patients had cerebral venous thrombosis; 2 patients
had tumour and 1 had metastasis.

V. Conclusion

The findings of our study are quite comparable to those of other stroke surveys. Different stroke
patterns may be caused by genetic, environmental, or societal causes as well as variations in the way risk factors
are managed.

MRI is non-invasive and radiation risk-free. MRI's multiplanar imaging capacity and excellent grey-
white matter resolution aid in the early diagnosis of stroke. Our study found that diffusion weighted imaging
improves the traditional MR assessment's sensitivity and specificity. DWI plays a significant role in the
treatment of stroke.
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