European Journal of Molecular & Clinical Medicine

ISSN2515-8260 Volume 09, Issue 01,2022

Role of brain imaging using CT/MRI in diagnosis and
management of stroke

'Dr.Aarish Bali,’Dr.Mridul Arora,*Dr.Karanpartap Singh, “Dr.Venus Garg,
°Dr. Kiran Kumar Singal, °Dr. SS Kaushal
L2post Graduate Resident-3, Department of Medicine, Maharishi Markandeshwar Medical
College & Hospital (MMMC&H), MMU, Solan, Himachal Pradesh, India
$Assistant Professor, Department of Medicine, Maharishi Markandeshwar Medical College &
Hospital (MMMC&H), MMU, Solan, Himachal Pradesh, India
*Post Graduate Resident-3, Department of RadioDiagnosis, Maharishi Markandeshwar
Medical College & Hospital (MMMC&H), MMU, Solan, Himachal Pradesh, India
*Professor and Head, Department of Medicine, Maharishi Markandeshwar Medical College &
Hospital (MMMC&H), MMU, Solan, Himachal Pradesh, India
®Professor, Department of Medicine, Maharishi Markandeshwar Medical College & Hospital
(MMMC&H), MMU, Solan, Himachal Pradesh, India

Corresponding Author:Dr.Aarish Bali (aarishbali@live.com)

Abstract

Introduction: Prevalence of morbidity and mortality is keep rising in poorly managed stroke
cases. Early detection and proper diagnosis have great potential in management of stroke. The
development of brain imaging modalities (CT/MRI) have led to a milestone that provides a
living autopsy of the brain.

Objective: The goal of this prospective study is to determine the clinical efficacy of CT/MRI
and its benefits over traditional techniques of clinical diagnosis in stroke patients.

Methods: 50 patients in whom clinical signs of stroke i.e., slurring of speech, weakness on
one side of the body, deviation of angle of mouth, and neurological deficits observed were
recruited in the study. CT/MRI was used to diagnosed the stroke.

Results: The NCCT finding have revealed Diffused cerebral atrophy in 14 (28%) patients,
Chronic Infarct in 11 (22%) patients, Subacute Infarct in 7 (14%) patients, Acute Infarct in 6
(12%) patients and Encephalomalacia in 2 (4%) patients whereas 10 (20%) patients
underwent MRI brain.The MRI brain finding have revealed Diffused cerebral atrophy in 6
(6%) patients, Chronic Infarct in 1 (2%) patient, Subacute Infarct in 4 (8%) patients, Acute
Infarct in 3 (6%) patients and Encephalomalacia in 2 (4%) patients whereas 37 (74%) patients
underwent NCCT head.

Conclusion: In both NCCT head and MRI brain finding have revealed diffuse cerebral
atrophy as the most common finding among recruited patients followed by the chronic infarct
(22%), subacute infarct (14%), acute infarct (12%) and encephalomalacia (4%).

Keywords: CT, MRI, infract, brain, cerebrum

Introduction

Stroke has been defined as "rapidly developing clinical signs of focal or global disturbance of
cerebral function, lasting for more than twenty-four hours or leading to death, with no
apparent cause other than vascular origin” by the WHO ™. A cerebrovascular accident is
another name for an acute stroke. As a consequence of underlying cerebrovascular disorder,
acute stroke is characterised as the abrupt onset of focal neurological findings in a vascular
territory. The annual incidence rate (AIR) of a first-ever stroke was 123.15 per 100,000
people . The AIR in the Mumbai study was 148 per 100,000 people; when age was adjusted
to the Segi's 1996 world population, the AIR was 154 per 100,000 .. In the Trivandrum
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study, age-standardized AIRs per 100,000 were 135 . Ischemic stroke, intracerebral
haemorrhage and subarachnoid haemorrhage all had age-standardized AIRs of 74.8, 10.1 and
4.2, respectively P, Ischemic stroke being the most frequent form, is caused by a blockage of
blood flow to a certain region of the brain. 85% of acute strokes are caused by an ischemic
stroke '®. Cerebral infarction is responsible for 80-85% of strokes, but intra-cerebral bleed is
responsible for just 9-15 percent. After heart disease and cancer, it is the world's third leading
cause of mortality.

Because computed tomography is a non-invasive approach that takes a short amount of time
to perform and poses little danger to the patient, it is the most valuable emergency diagnostic
tool for stroke. In the event of an acute stroke, a CT scan can easily discriminate between
haemorrhage and infarct, directing anticoagulant medication. It can also reveal the location
and extent of the lesion, as well as give prognostic information. There are a number of other
stroke-like illnesses that can be discovered™ The development of CT scan and Brain imaging
modalities have led to a milestone that provides a “Living Autopsy” of the brain’"!. The goal
of this prospective study is to determine the clinical efficacy of computed tomography and its
benefits over traditional techniques of clinical diagnosis in stroke patients. As a result, its
(CT/MRI) function in the patient's following therapy and prognosis may be identified. The
present study also aims towards establishing the role of various risk factors in contributing to
the onset of stroke.

Material and Methods

Patients recruitment: 50 patients in whom clinical signs of stroke i.e., slurring of speech,
weakness on one side of the body, deviation of angle of mouth, and neurological deficits
observed were recruited in the study. CT/MRI was used to diagnosed the stroke.

Radiological investigations: Non-Contrast Computed Tomography (NCCT) head will be
performed on all the clinically suspicious patients of stroke. MRI Brain in selected patients.
The NCCT head was performed on a Philips computed tomography machine-128 slices. MRI
Brain was done in suspected cases of embolic stroke and to rule out stroke mimics. Patients
requiring MRI were undergo MRI examination on Philips Intera Achieva 1.5 Tesla MRI
using sense head coil.

Statistical analysis: Data obtained was analyzed according SSPS version 20 (statistical
package for the social sciences). The sociodemographic data was presented in form of
number and percentage. For quantitative variable, mean was used as measure of central
tendency and standard deviation was used as measure of variability.

Results

The mean age of the recruited patients was 65.40 £ 13.12 years. Among total 50 patients,
males are present in greater number (60%) compared to their counterpart females (40%) with
a male female sex ratio of 1.5. Among total 50 patients, majority of patients (50%) presented
with the complaint of ataxia, limb weakness or difficulty in walking or generalized weakness
or hemiparesis. this was followed by the complaint of irrelevant talk, irritability and mood
swings (12%), altered sensorium (8%), loss of consciousness (8%), headache (6%),
hemiparesis (6%), dizziness (4%), vision disturbance (2%), chest pain (2%) and seizures
(2%) (Figure 1).

The NCCT finding have revealed Diffused cerebral atrophy in 14 (28%) patients, Chronic
Infarct in 11 (22%) patients, Subacute Infarct in 7 (14%) patients, Acute Infarct in 6 (12%)
patients and Encephalomalacia in 2 (4%) patients whereas 10 (20%) patients underwent MRI
brain (Figure 2).

The MRI brain finding have revealed Diffused cerebral atrophy in 6 (6%) patients, Chronic
Infarct in 1 (2%) patient, Subacute Infarct in 4 (8%) patients, Acute Infarct in 3 (6%) patients,
and Encephalomalacia in 2 (4%) patients whereas 37 (74%) patients underwent NCCT head
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(Figure 3).

The area of infarct was ACAIn 5 (10%) patients, MCA in 21 (42%) patients, PCA in 6 (12%)
patients, VBA in 3 (6%) patients, MCA+PCA in 10 (20%) patients, PCA+VBA in 1 (2%)
patient, MCA+PCA in 2 (4%) patient, ACA+MCA+PCA in 1 (2%) patient whereas 1 (2%)
patient had intraparenchymal hemorrhage (Figure 4).
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Fig 1: Presenting Complaints
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Fig 3: MRI brain findings
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Fig 4: Area of infract

Discussion

The mean age of the recruited patients in the current study was 65.40 + 13.12 years. In the
study on Clinical and radiological profile of acute cerebrovascular accident conducted by
Vandana et al., males had a mean age of 57.28 years and females had a mean age of 55.55
years while the overall mean age of patients was 56.31 years ®!.Similar observations have
been recorded in the study conducted by the Maskeyet al. in which mean age of the patients
was 63 years ). The prevalence of stroke is highest in the 51-60-year-old age group,
accounting for 30.5 percent of all patients, which closely matches the findings of Ukohaet
al.,™and Maskeyet al.,”™.Similar findings were reported in investigations done by Aiyeret
al.,™ which revealed that 64 percent of the participants were older than 50 years.
Atherosclerosis may be too responsible for the rise in the number of stroke patients over the
age of 50.It might be related to changing lifestyles, sedentary behaviour, growing stress
levels, and so on among the young age group ™% .Nearly one-fifth of patients referred to
hospitals in India with their first stroke are believed to be under the age of 40.

Among total 50 recruited patients in the present study, males are present in greater number
(60%) compared to their counterpart females (40%) with a male female sex ratio of 1.5. In the
study conducted by Vandana et al., the male to female ratio was 1.32:1 . Similar results have
B(le]en found in study conducted by Aiyaretet al., in which male to female sex ratio was 1.9:1
The NCCT finding of presents study have revealed diffused cerebral atrophy in 28% patients,
chronic infarct in 22% patients, subacute infarct in 14% patients, acute infarct in 12%
patients, and encephalomalacia in 4% patients. The MRI brain finding in patients (13%) have
revealed diffused cerebral atrophy in 6% patients, chronic infarct in 2% patient, subacute
infarct in 8% patients, acute infarct in 6% patients, and encephalomalacia in 4% patients. In
the study conducted by Kaur et al. *¥lonly 1.2% had venous stroke which was confirmed by
magnetic resonance venography.

In the present study, area of infarct was ACA in 10% patients, MCA in 42% patients, PCA in
12% patients, VBA in 6% patients, MCA+PCA in 24% patients, PCA+VBA in 2% patient,
ACA+MCA+PCA in 2% patient whereas 2% patient had intraparenchymal hemorrhage.
Among the ischemic strokes, middle cerebral artery distribution strokes were more common

(6(%.2]%) than anterior cerebral circulation strokes (25.5%) in the study conducted by Kaur et
al.l?l,

Conclusion

The mean age of the recruited patients was 65.40 + 13.12 years with males are present in
greater number (60%) compared to their counterpart female (40%) with a sex ratio of 1.5.
Majority of patients (50%) presented with the complaint of ataxia, limb weakness or
difficulty in walking or generalized weakness. Clinical history hypertension, smoking,
addiction of alcohol, diabetes and cerebrovascular accidents have been revealed by patients.
Main ECG finding have revealed left ventricular hypertrophy and normal sinus rhythm. In
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both NCCT head and MRI brain finding have revealed diffuse cerebral atrophy as the most
common finding among recruited patients followed by the chronic infarct (22%), subacute
infarct (14%), acute infarct (12%), and encephalomalacia (4%).

References

1. Coupland AP, Thapar A, Qureshi MI, Jenkins H, Davies AH. The definition of stroke.
Journal of the Royal Society of Medicine. 2017;110(1):9-12.

2. Das SK, Banerjee TK, Biswas A, Roy T, Raut DK, Mukherjee CS, et al. A prospective
community-based study of stroke in Kolkata, India. Stroke. 2007;38(3):906-10.

3. 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.2008;31(4):254-61.

4. Sridharan SE, Unnikrishnan JP, Sukumaran S, Sylaja PN, Nayak SD, Sarma PSet al.
Incidence, types, risk factors and outcome of stroke in a developing country: the
Trivandrum Stroke Registry. Stroke. 2009;40(4):1212-8.

5. Banerjee TK, Das SK. Fifty years of stroke researches in India. Ann Indian Acad. Neurol.
2016;19(1):1-8.

6. Tadi P, Lui F. Acute Stroke. Stat Pearls, 2020.

7. Budhrani D, Jha P. Clinicoradiological study of stroke. J Res Med Dent Sci.
2016;4(3):243-7.

8. Vandana K, Malviya D, Jindal S, Indurkar M. Clinical and Radiological Profile of Acute
Cerebrovascular Accident with Special Emphasis on Neurosurgical and Medical Methods
in Management of ICH. International Journal of Health and Clinical Research.
2020;3(12):213-20.

9. Maskey A, Parajuli M, Kohli S. A study of risk factors of stroke in patients admitted in
Manipal  Teaching  Hospital, = Pokhara. = Kathmandu  University = Medical
Journal.2011;9(4):244-7.

10. Ukoha O, Ajaegbu O, Eke C. A review of stroke cases in a military hospital in Nigeria.
Afrimedic Journal. 2012;3(2):31-3.

11. Aiyar A. A study of clinic-radiological correlation in cerebrovascular stroke (A study of
50 cases). Guj Med J. 1999;52:58-63.

12. Ferri CP, Schoenborn C, KalraL, Acosta D, Guerra M, Huang Y et al. Prevalence of
stroke and related burden among older people living in Latin America, India and China.
Journal of Neurology, Neurosurgery & Psychiatry. 2011;82(10):1074-82.

13. Sehgal.P, Kumar.B, Sharma.M, Salameh A.A, Kumar.S, Asha.P (2022), Role of 10T In
Transformation Of Marketing: A Quantitative Study Of Opportunities and Challenges,
Webology, Vol. 18, no.3, pp 1-11

14. Kumar, S. (2020). Relevance of Buddhist Philosophy in Modern Management Theory.
Psychology and Education, Vol. 58, no.2, pp. 2104-2111.

15. Roy, V., Shukla, P. K., Gupta, A. K., Goel, V., Shukla, P. K., & Shukla, S. (2021). Taxonomy on
EEG Artifacts Removal Methods, Issues, and Healthcare Applications. Journal of Organizational
and End User Computing (JOEUC), 33(1), 19-46. http://doi.org/10.4018/JOEUC.2021010102

16. Shukla Prashant Kumar, Sandhu Jasminder Kaur, Ahirwar Anamika, Ghai Deepika,
MaheshwaryPriti, Shukla Piyush Kumar (2021). Multiobjective Genetic Algorithm and
Convolutional Neural Network Based COVID-19 Identification in Chest X-Ray Images,
Mathematical Problems in Engineering, vol. 2021, Article ID 7804540, 9 pages.
https://doi.org/10.1155/2021/7804540

17. Kaur G, Samar N, Sharma J, Pareek K, Veerwal R, Kajla P. A Study of Clinico-
radiological and Socio-demographic Profile of Patients with Stroke in a Terttary Care
Hospital of South West Rajasthan. The Journal of the Association of Physicians of India.
2020;68(3):54-8.

1077


http://doi.org/10.4018/JOEUC.2021010102
https://doi.org/10.1155/2021/7804540

	1Dr.Aarish Bali,2Dr.Mridul Arora,3Dr.Karanpartap Singh, 4Dr.Venus Garg, 5Dr. Kiran Kumar Singal, 6Dr. SS Kaushal

