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ABSTRACT

Background: Stroke is a collection of symptoms of neurological deficits due to sudden acute
disturbance of brain function, both focal and global, caused by blockage or rupture of arteries
and veins and proven by imaging and/or reflex pathology. Using CT-Scan, the description of
acute phase stroke can be easier and can determine the appropriate treatment criteria for stroke.
Purposes: To determine characteristic Head CT-Scan image of stroke patients hospitalized in
Muhammadiyah Palembang Hospital. Methods: This study was conducted in a retrospective
descriptive manner and obtained a sample of 41 stroke patients according to the inclusion and
exclusion criteria using total sampling. Result: In this study, there were 28 patients (68.2%)
with ischemic stroke and 13 patients (31.7%) with hemorrhagic stroke. Head CT-Scan image
of ischemic stroke shows basal ganglia lesion (28.5%) and the right hemisphere lesions (57.1%)
as the most predominant area. Head CT-Scan image of hemorrhagic stroke (58.3%) had
intracerebral hemorrhage with the dominant thalamic lesion area (66.6%) and the right
hemisphere (58.3%) had the most lesions with 8 patients (66, 6%) had a midline shift. Stroke
patients were treated as experienced by the elderly (90.2%) and were dominated by the female
sex (63.4%) and are dominated by clinical symptoms of hemiparesis (29.2%). Conclusion:
Stroke patients at Muhammadiyah Palembang hospital dominated by ischemic stroke and on
head CT Scan image predominantly shows lesions on the right cerebral hemisphere.
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INTRODUCTION

Stroke is a collection of symptoms of a
neurological deficit due to sudden acute and
global impairment of brain function, caused
by reduced or lost blood flow to the brain
parenchyma, retina, or spinal cord, which
can be caused by blockage or rupture of
vessels. Arterial or venous blood, as
evidenced by imaging and/or reflex
pathology (1). According to WHO, 15
million people worldwide suffer a stroke

every year. Indonesia has the second-
highest prevalence of stroke after
Mongolia, which is 3,382.2/100,000 people
based on disability-adjusted life-year
(DALY) in 2018. The prevalence of stroke
in Indonesia has increased by 3.9% in the
last five years. Based on the health profile
of Bali province, the type of stroke has a
high prevalence rate in ischemic stroke (2).
According to the World Stroke
Organization (WSO), approximately 60%
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of strokes occur at <70 years of age and 8%
occur at <44 years of age. Stroke was more
common in men (52%) than women (48%),
be it an ischemic stroke or hemorrhagic
stroke. In addition, 72.1% of strokes were
caused by metabolic problems (such as
increased blood pressure systole, body
mass index, fasting plasma glucose (FPG),
total cholesterol), while the rest was caused
by atrial fibrillation and flutter (3). The
incidence of stroke was also observed in
other countries such as in Frederiksberg,
Denmark (1989-1990) at 306/100,000
population per year and rural Porto,
Portugal (1998-2000) at 305/100,000
population per year. In the Netherlands
(1978-80) the incidence was quite high,
reaching 289/100,000, with a relatively
high population aged > 65 years. Sesto
Fiorentino, Italy (2004-2005) has a
relatively low incidence of stroke, namely
170/100,000 population per year. Dijon
(France) also has a stroke incidence of
113/100,000 population. In Nigeria, West
Africa, specifically Nigeria, the number of
strokes ranges from 41/100,000 population
per year (1971-74) to 316/100 per year in
urban Dar-es-Salaam (4).

Neuroimaging (non-surgical brain
mapping images) plays an important role in
stroke management and helps to make
diagnoses as well as therapeutic decisions
one of which is head CT scan (5).
Computerized tomography (CT) is an imaging
method that is most rapidly useful in
identifying and  differentiating  brain
hemorrhages or infarcts by using an ionizing
x-ray beam as a source of light which will be
digitally processed by a computer to produce
an internal three-dimensional image axially
and coronally (6). Using CT-Scan can also
help determine the appropriate treatment
criteria for each form of stroke (7). In the
province of South Sumatra, especially the
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city of Palembang, a study on identifying
stroke using a head CT scan experiment
was the first research study. Based on this
background, researchers are interested in
finding the complete description in CT scan
images of stroke cases treated at
Muhammadiyah Hospital Palembang in
January 2018-January 2020 and see how
much head CT scan is used to help
diagnosing stroke at Muhammadiyah
Hospital Palembang.

METHODS

This study used a retrospective descriptive
method. This study was conducted from
October to December 2020. The population
in this study were stroke patients who
performed a head CT scan and were treated
at the Muhammadiyah Palembang Hospital
on January 1, 2018 - December 31, 2019.
The sample in this study was 41 patients
who were taken by total sampling. The
research variables in this study were the
head CT-scan image of ischemic stroke
cases, namely the lesion area and cerebral
hemispheres involvement, and the head CT-
scan image of hemorrhagic stroke cases,
namely the bleeding location, lesion area,
cerebral hemispheres, and midline shift
involvement, as well as the demographic
description, including age, gender, and clinical
symptoms. The method of collecting data in
this study was secondary data, which was
obtained from the subject through medical
records based on the results of a validated
head CT scan based on expert radiologists
(radiologists) to determine the picture of
lesions in stroke patients examined. This
study was analyzed univariately by
analyzing the frequency distribution, then
the data were presented in narrative form, a
distribution table of the proportion of stroke
types based on age, gender, clinical
symptoms, and head CT scan. This research
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RESULT

Research has been carried out in the
medical records and radiology section of
the Muhammadiyah Palembang Hospital
(RSMP). There were 41 data on stroke
patients hospitalized in RSMP. Based on
table 1, shows that most types of strokes are
ischemic strokes, with age being dominated by
the elderly and predominantly female.

Table 1. Distribution of Respondents Based on
Type Stroke, Age and Sex Who
Performed Head CT Scan

Type of Frequency  Percentage
Stroke (n) (%)
Ischemic 28 68.2
Hemorrhagi 13 31.7
c
Total 41 100.0
Frequency  Percentage
hoe (n) (%)
Adult 4 9.7
Elderly 37 90.2
Total 41 100.0
Frequency  Percentage
Gender ") (%)
Male 15 36.5
Female 26 63.4
Total 41 100.0

Table 2 shows the CT scan of the head in
ischemic stroke patients, it is predominantly in
the basal ganglia area and is dominated by
lesions in the right cerebral hemisphere.

Table 2. Distribution of Respondents Based on
Head CT Scan Ischemic Stroke

Frequency  Percentage
Image ") (%)
Cortical 6 214
Basal ganglia 8 28.5
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Thalamus 6 21.4
Periventricle 5 17.8
Corona 2 7.1
radiata

Internal 1 3.5
capsule

Total 28 100.0

Cerebral Frequency  Percentage

hemispheres (n) (%)
Dextra 16 57.1
Sinistra 12 42.8
Total 28 100.0

Table 3 shows the CT scan of the head in
stroke patients hemorrhagic was dominated by
intracerebral hemorrhage, with an area
dominated by the thalamus, 66.6% positive
midline shift, and dominated by lesions in the

right cerebral hemisphere.

Table 3. Distribution of Respondents Based
on Head CT-Scan Hemorrhagic

Stroke
Frequency Percentage
Image ") (%)
ICH + 5 38.4
Intraventricular
Intracerebral 7 53.8
Subarachnoid 1 7.6
Intraventricular 0 0
Total 13 100.0
Overview CT
Frequency Percentage
scan of the (n) (%)
head
Cortical 2 16.6
basal ganglia 2 16.6
thalamus 8 66.6
periventricular 0 0
corona radiata 0 0
capsule interna 0 0
Total 12 100.0
Preview CT Frequency Percentage
scan head (n) (%)
Midline shift (+) 8 66.6
Midline shift (-) 4 33.3
Total 12 100.0

Submitted: 03/08/2021; Reviewed: 03/23/2021; Accepted: 05/024/2021; Published: 05/31/2021. DOI: 10.24853/mm;.2.1.24-34 | 26


mailto:uptjurnal.fkkumj@gmail.com

j l.umj.ac.id/index.php/MMJ
Jurﬂ?)tiﬂma?.(legkulrlig@xqrr)nzfil.com m/l‘[l[

Vol. 2 No. 1 Year 2021

Cerebral Frequency Percentage
hemispheres (n) (%)
Dextra 7 58.3
Sinistra 5 41.6
Total 12 100.0

Table 4 shows that most stroke patients
have clinical symptoms of hemiparesis.

Table 4. Distribution of Respondents Based on
Clinical Symptoms in Stroke Patients

Clinical Frequency Percentage
Symptoms (n) (%0)

Hemiparesis with
headache, nausea
vomiting and 9 21.9
decreased

consciousness

Hemiparesis with

headache and 7 17
nausea vomiting
Hemiparesis with
headache, nausea

. 8 195
vomiting and
motor aphasia
Hemlpare3|s_W|th 5 121
motor aphasia
Hemiparesis 12 29.2
Total 41 100.0

DISCUSSION

The study was conducted on 41 patients of
data on inpatient stroke RSMP sourced in table
1 is obtained when an ischemic stroke more
many of these are hemorrhagic strokes. This is
consistent with some of the research
conducted by Ursin where there were more
ischemic strokes than hemorrhagic strokes (8).
Research with the same results was carried out
by Bahrudin in the Emergency Room
Installation of RSU Haji Surabaya, RSU
Jombang, RSU Soetomo Surabaya, it was
found that the number of 171 patients was 101
ischemic stroke patients (59.1%) and 70
hemorrhagic stroke patients (40.9%) (9).
Ischemic stroke describes a heterogeneous
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disease and occurs due to many underlying
pathological processes. High blood pressure,
carotid artery stenosis, atrial fibrillation, and
certain other heart conditions, smoking,
diabetes mellitus, dyslipidemia, sickle cell
disease, poor diet, physical activity, and
obesity are common risk factors for ischemic
stroke. Intracranial atherosclerosis and carotid
artery stenosis are very frequent triggers of
ischemic stroke. Rupture of the plaque surface
and formation of a luminal thrombus may be
underlying the processes of chronic ischemic
stroke. Plaque is depicted as echo-solid
calcification and can be formed by the
homogeneous deposition of cholesterol.
Plaque can be dangerous because of the effects
of stenosis, and can also damage the
atherosclerotic  walls and enter the
bloodstream. The damaged plaque creates a
thrombus which acts as an anticoagulant to the
endothelial surface of the damaged local blood
vessels. Intracranial atherosclerosis can cause
focal or multifocal stenosis in the ICA, MCA
trunks, branch points of the major MCA
branches, ACA branches, Al and A2, P1 and
P2 part of the PCA, distal vertebral arteries,
proximal vertebral arteries, vertebrobasilar
branches, and arteries. basilar (10).

In this study, based on table 1, it was
also found that the number of stroke
patients in the elderly was more than the
aged patients. This case shows that stroke
patients who are treated at the
Muhammadiyah Palembang Hospital and
carry out a CT scan of the head are
predominantly over 50 vyears of age.
Research with the same results conducted
by Sofyan found 77 patients with strokes
aged 40-55 years as many as 25 patients
(32.5%) and 55 years 52 patients (67.5%)
(11). Age is a very important aspect in all
types of stroke. This condition can be
intertwined due to several things, one of
which is atherosclerosis (thickening of the
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walls of blood vessels) along with
increasing age, causing all organs of the
body to face a decline in function, including
blood vessels located in the brain. This can
cause rupture of blood vessels or narrowing
of blood vessels (12). Blood vessels in the
elderly tend to face degenerative changes.
Changes in the structure of blood vessels
become inelastic, especially the endothelial
part which faces thickening of the intima,
causing the lumen of the blood vessels to
become small which results in obstruction
of blood flow to the brain (13).

Based on table 1, it is found that the
number of stroke patients with the female
gender is more than the male gender. This
matter proves that most stroke sufferers
who are treated at the Palembang
Muhammadiyah Hospital and who perform
CT-Scan of the head are women. Research
with similar results conducted by Dinata at
the South Solok District Hospital found that
there were 52 more female patients (54.1%)
of strokes, compared to 44 male patients
(45.8%) (14). Basically, men are more
likely to have a stroke than women. This is
possible because of the poor lifestyle such
as smoking, consuming alcohol, hyper-
cholesterolemia, and a history of heart
disease, which can disturb the flexibility of
blood vessels and can also cause blockages
that will lead to atherosclerosis. But
research conducted in the daily National
Center for Health Statistics says that based
on the gender of people who have an
ischemic stroke at the beginning of the
time, in general, the incidence of ischemic
stroke is more in the female sex than in
men. This matter could be related to a
special situation which was said by Risk
Factors Unique, namely, there are some
aspects of the risk of ischemic stroke that
are specifically obtained in women, a kind
of pregnancy where the situation is known
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as gestational diabetes is a situation caused
by glucose intolerance that is encountered
early pregnancy and may persist even after
giving birth. Estrogen plays a role as a
protector in the atherosclerosis process, as a
result, women who have faced menopause
also have a high risk for the formation of
atherosclerosis and ischemic stroke (15).
The CT scan image of the head in
ischemic stroke in RSMP is obtained from
Table 2, it is obtained that the position of
the hypodense lesion in the cerebral
hemisphere is most often in the basal
ganglia region. Based on this position, the
subtypes of ischemic stroke found at the
Muhammadiyah Palembang Hospital are
mostly lacunar types (16). However, this
matter must be proven further using MRI
(Magnetic Resonance Imaging) (17-19).
Research conducted by Arboix (2009)
states that the topography that is often seen
in lacunar infarcts in the lenticular nucleus,
thalamus, white matter frontal lobe, pons,
basal ganglia, internal capsule, and caudate
nucleus (18). The basal ganglia are found at
the base of the frontal lobe and above the
midbrain precisely on the substantia alba
subcortical telencephalic. The nucleus of
the basal ganglia exerts inhibitory and
excitatory effects on the motor cortex,
especially the control of muscle tone. The
basal ganglia are bleeding mostly by the
middle cerebral artery branches and the
proximal segments of the anterior cerebral
artery in the rostral basal ganglia. The basal
ganglia and cerebellum affect the output
through  the thalamus down the
corticobulbar as well as the corticospinal
routes originating from the motor and
premotor cerebral cortex. Therefore,
lesions in the basal ganglia will affect
normal motor output (20). Lacunar
infarction is a deep subcortical infarction
that usually involves the perforation of an
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artery in the deep gray matter and
brainstem. Lacunar infarcts are usually less
than 1 cm in dimensions and not more than
1.5 cm in diameter (21). The majority of
lacunar infarcts are located in the area of the
lenticular branches as well as the deep
perforator medullary branches of the
anterior, the branches thalamoperforating,
thalamogeniculate, and middle cerebral
arteries of the cerebral arteries, and the
paramedian branches of the basilar arteries
(18). The trigger for the apparent lacunar
infarction caused by the artery is a deep
arteriole between 100 and 400um in
diameter, originates directly from the large
cerebral artery, does not have collateral
branches and terminal anastomoses, and
supplies blood to the deepest and closest
areas to the midbrain and trunk. the brain
for example in the middle cerebral artery.
Most of the patients with lacunar infarction
face high blood pressure and many of them
are in elderly patients (18).

In this study, based on Table 2, it was
also found that the number of ischemic
stroke patients with lesions in the right
hemisphere was higher than that of the left
hemisphere. These results were similar to the
research conducted by Pribadhi at the
Neurobehavior and Neurosurgery Polyclinic
of Sanglah Hospital, Denpasar, which was
obtained from 47 ischemic stroke patients, 22
patients (46.8%) left hemisphere lesions, and
25 patients (53.2%) right hemisphere lesions
(22). Another research conducted by Elim
regarding the results of CT scan images in
patients with non-hemorrhagic stroke
reported that non-hemorrhagic stroke cases
were very common in men aged 65 years,
with the most frequent position of the lesion
being in the right hemisphere (23).
Research shows that the anatomy and
histology between the left and right
hemispheres are different. This comparison
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makes the specificity of the function of each
hemisphere exist and if there is a
disturbance to damage it will show different
dominance of defects as well (24).

Based on table 3, it is obtained that the
type of bleeding of hemorrhagic stroke
patients who were treated at the Palembang
Muhammadiyah Hospital and performed head
CT scan was predominantly intracerebral
hemorrhage. Research with a similar result
was conducted by Mullins from 691 patients
with stroke obtained that 25 patients (3.6%)
had bleeding. 23/25 (92%) of patients included
intraparenchymal hemorrhage, 1/25 (4%) of
patients were included in a mixture of
intraparenchymal and subarachnoid hemorr-
hages and 1/25 (4%) were subdural
hemorrhages (25). Intracerebral hemorrhage
accounts for 10-15% of cases of initial stroke
and is dominant in hemorrhagic strokes.
Rupture of cerebral blood vessels causes the
discharge of blood to the brain parenchyma
tissue, cerebrospinal fluid space around the
brain, or a mixture of both. The hemorrhage
disrupts the brain nerve fibers through
compression of the brain and also by the
hematoma which causes ischemia in the
surrounding tissue. The increase in intracranial
pressure in turn will cause herniation of brain
tissue and pressure on the brain stem. Triggers of
intracerebral hemorrhage include high blood
pressure, aneurysms, arterial malformations,
neoplasms, coagulation disorders, anticoagulants,
vasculitis, trauma, and idiopathic (26).

Based on Table 3, it is also found that
the position of the hyperdense lesion of the
cerebral hemispheres in hemorrhagic stroke is
the most commonly found in the Thalamus.
The thalamus is one of the most common
positions for bleeding and includes deep
ICH (deep ICH) (27). In the research
conducted by Chhetri and Raut, there were
36 patients with intracerebral hemorrhage.
Thirty-three  patients (91.66%) faced
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primary intracranial hemorrhage. The most
frequently affected areas were the basal
ganglia and the internal capsule (66.66%),
followed by the thalamus (21.21%), the
temporoparietal lobe (9.09%), and the
posterior fossa (3.03%) (21). Supratentorial
ICH is divided into lobar ICH (the center of
the bleeding zone is in the white-gray
matter junction) and deep ICH (the center
of the bleeding zone in the basal ganglia and
thalamus). If the zone participating in a
large ICH includes lobar as well as deep it
is likely to be deep in origin (28). The
thalamus flanks the IIl ventricle and is
divided into 3 important regions by the
internal medullary lamina which is shaped
like a Y letter. The end of the Y shape is the
anterior nuclei, the ventrolateral nuclei
(lateral and medial nuclei) in the lateral
part, and the medial nuclei in the medial
part. The thalamus has a basic role as a
station for relay all cutaneous and visceral
sensory receptor stimuli, auditory and
visual  stimuli, stimuli  from the
hypothalamus, cerebellum, and brainstem
reticular formation. All of these stimuli are
processed in the thalamus before they are
sent to other structures, a small part to the
striatum and mostly to the cerebral cortex.
The thalamus also has another task, which
is to modulate motor function through the
feedback loop with the motor cortex, basal
ganglia, and cerebellum. It also shows that
the thalamus affects normal motor output
when there is a lesion in the thalamus. Some
natural nuclei are part of ARAS which means
managing normal consciousness (29).

Based on table 3, it is shown that the
majority of hemorrhagic stroke patients
who are treated at the Muhammadiyah
Hospital Palembang on the CT-Scan of the
Head are found in the midline shift. This is
caused by the mass increase in the
intracranial, which in this case is blood
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which will automatically increase the
Intracranial Pressure (ICP) (30). Massive
increase in ICP will push the brain mass to
the contralateral direction, which is a form
of compensation. This will cause the effect of
injury to the contralateral cerebral hemisphere
(31). Midline shift, also known as midline
shift, is the shift of the brain across its midline.
There are 3 important structures, that are
generally observed when measuring midline
shift. A very important form is the septum
pellucidum, which is a flat, linear arrangement
of tissue that lies between the right and left
ventricles. Two other important forms of the
midline are the third ventricle and the pineal
gland (32). Another effect of midline shiftis the
formation of brain stem distortion which can
cause serious dysfunction as evidenced by
abnormal posture and pupillary failure to
myosis when responding to light (33). One of
the important challenges in ICH is the
formation of perihematomal edema that is
created immediately after ICH which
contributes to an increase in perihematomal
volume by approximately 75% which
contributes to the midline shift. Edema
formation is initiated when red blood cells
in the hematoma begin to lysis and
hemoglobin degradation products are
deposited into the brain parenchyma,
thereby initiating a strong inflammatory
response (31).

Table 3 also shows intracerebral
hemorrhage in hemorrhagic stroke patients
who were treated at RSMP and performed
CT-Scan of the dominant head occurring in
the right hemisphere. Research with similar
results conducted by Foerch (2005) on
hemorrhagic stroke with intracerebral
hemorrhage of 1757 patients, found 912
patients (51.9%) were in the right
hemisphere and 845 patients (48.1%) were
in the left hemisphere (34). ICH is often the
result of high blood pressure. Chronic ICH
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will appear as hyperdense, round, or round
lesions on a CT scan of the head without
contrast. ICH often extends to the
intraventricular, particularly if it originates
from the basal ganglia and brainstem (28).
Primary ICH is generally a manifestation of
underlying small vessel disease. First,
prolonged high blood pressure causes high
blood vasculopathy which results in
microscopic degenerative changes in the
walls of small to medium vessels, known as
lipohyalinosis. This will cause degenerative
changes in the walls of blood vessels
characterized by the disappearance of
smooth muscle cells, thickening of the
walls, narrowing of luminal, formation of
microaneurysms, and  micro-bleeding.
Following an early rupture of the blood
vessels, the hematoma causes direct
mechanical injury to the brain parenchyma
(35).

In this study, based on Table 4, most
of the stroke patients had clinical symptoms
of hemiparesis. Hemiparesis occurs due to
partial lesions in either the corticobulbar or
corticospinal tracts due to low blood supply
or rupture of vessels in the brain tissue (36).
Damage to all sides of the pyramidal cortex
gives rise to Upper Motor Neuron (UMN)
paralysis of the contralateral body. This is
because 85% of the corticobulbar tracts will
cross at the decussation pyramid before
they are connected to the corticospinal tract
(26). If the lesion only affects one
hemisphere, it is called a hemiparesis (only
one part of the limbs is limp). When it
affects both parts, it is called duplex
hemiparesis (36). Clinical manifestations
such as  decreased  consciousness,
headaches and nausea, and vomiting are the
impact of increased intracranial pressure in
stroke patients where an increase in
intracranial pressure that exceeds the limit
will interfere with the function of ARAS
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(Ascending Reticular Activating System)
as a center of consciousness and
Chemaoreceptor Trigger Zone as a center for
nausea and vomiting (31).

CONCLUSION

Stroke patients in hospitalized
Muhammadiyah Hospital Palembang period 1
January 2018-31 December 2019 most
occurring in old age and dominated by
women. Ischemic stroke is the most
common type of stroke and a head CT scan
image dominantly shows lesions on the
right cerebral hemisphere in ischemic
stroke.
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