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Abstract

Background and Objective: Globally, over 7.6 million new cases of ischemic stroke occur annually, with
intracranial artery stenosis identified in 30-50% of cases. The middle cerebral artery is the most frequently
affected vessel. Limited data are available regarding the clinical characteristics of ischemic stroke associated
with middle cerebral artery stenosis in Indonesia. Recognizing these characteristics aids clinicians in accurate
diagnosis and management. To identify characteristics of patients with ischemic stroke and middle cerebral
artery stenosis.

Subject and Method: This retrospective descriptive observational study using medical records examine
ischemic stroke patients with middle cerebral artery stenosis at Hasan Sadikin General Hospital Bandung.
Results: Among 107 cases, the majority of patients were over 45 years old (86.9%) and predominantly male
(69.2%). Hypertension was the most prevalent risk factor (87.9%), followed by dyslipidemia (63.6%) and
smoking (56.1%). A significant portion of patients (89.7%) had multiple risk factors, and 62.6% experienced
recurrent strokes. Most patients presented more than 4.5 hours after symptom onset (95.3%). The majority
had an ASPECTS score of <7 (86.0%) and exhibited moderate stroke symptoms (86.0%). Common symptoms
included motor weakness (100%) and language impairment (87.9%). Most patients survived (98.1%)..
Conclusion: Ischemic stroke with MCA stenosis predominantly affected older male patients with multiple
vascular risk factors, particularly hypertension. Delayed hospital presentation and moderate stroke severity
were common findings, emphasizing the need for improved stroke awareness and earlier access to acute care.
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Introduction type of stroke results in long-term neurological

damage and disability in adults, imposing
Stroke is a medical condition defined by the abrupt a Signiﬁcant health and economic burden.’
onset of SpeCiﬁC neurological syrnptorns resulting The etiology of stroke 1is heterogeneousj

from damage to the blood vessels in the brain.  necessitating the implementation of diverse
This damage can be caused by either a blockage strategies in treatment and secondary prevention.
or hemorrhage in the central nervous system."  According to the Trial of Org 10172 in Acute
There are more than 7.6 million new ischemic Stroke Treatment (TOAST) classification,

strokes each year, with global data indicating that  jschemic stroke in Asian populations is most
over 62% of stroke events are ischemic strokes.? A commonly caused by large artei'y atherosclerosisj

study conducted in Indonesia and West Java also in contrast to Western populations. This

reported a higher frequency of ischemic stroke suggests that cerebral artery stenosis may be an
compared to intracerebral hemorrhage.*® This  jmportant cause of stroke in Asian populations.*
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The prevalence of cerebral artery stenosis varies
according to its location. The risk of intracranial
artery stenosis is considerably higher than that of
extracranial artery stenosis in Asian populations.
It is estimated that intracranial artery stenosis is
responsible for 30 to 50% of ischemic strokes,
with the middle cerebral artery being the most
commonly affected vessel. This type of stroke
results in long-term neurological damage and
disability in adults, imposing a significant health
and economic burden, and also have a tendency
to recurrent strokes.>’

Limited data are available regarding the
clinical characteristics of ischemic stroke
associated with middle cerebral artery stenosis
in Indonesia. To the best of our knowledge, no
study has comprehensively described the clinical
characteristics of ischemic stroke associated
with MCA stenosis in Indonesia, particularly in
West Java. This study was aimed to describe the
demographic and clinical characteristics, vascular
risk factors, stroke severity, presentation patterns,
and short-term outcomes of ischemic stroke
patients with MCA stenosis at Hasan Sadikin
General Hospital Bandung, Indonesia.

Methods

Study design

This retrospective descriptive observational study
reviewed medical records of ischemic stroke
patients with MCA stenosis admitted between
January 2023 and January 2024.

Inclusion and exclusion criteria

The inclusion criteria for this study were medical
records of patients with a final diagnosis of
ischemic stroke with middle cerebral artery
stenosis, as determined by transcranial Doppler
examination. MCA stenosis was diagnosed using
transcranial Doppler ultrasonography according
to institutional neurovascular criteria. Patients
were classified as having MCA stenosis based on
abnormal flow velocity suggestive of intracranial
arterial narrowing, with mean flow velocity less
than 30 or more than 80 cm/seconds. Consecutive
sampling was applied to all eligible patients
meeting inclusion criteria. Medical records that

Clinical Characteristics of Ischemic Stroke Patients with Middle
Cerebral Artery Stenosis at Hasan Sadikin General Hospital Bandung

143

were incomplete and had duplication data were
excluded from the study.

Data collection

The data collected included the demographic
characteristics and distribution of the study
sample, as well as information on other risk
factors such as hypertension, diabetes mellitus,
dyslipidemia, smoking, hyperuricemia, the
number of risk factors present, history of stroke,
onset of arrival, ASPECTS and NIHSS scores on
admission, and the severity of symptoms, signs,
and symptoms present upon arrival, as well as
outcomes. The ASPECTS score was determined
by a neurologist. The data were subsequently
subjected to descriptive statistical analysis.

Statistical analysis

Statistical analysis was performed descriptively
using frequencies, percentages, medians, and
ranges.

Ethical Clearance

This study has been granted ethical approval
by the Ethics Commission of the Faculty of
Medicine, Padjadjaran University (number 231/
UN6.KEP/EC/2024).

Results

During the study period, 532 stroke patients
were identified. Of these, 442 had ischemic
stroke, and 120 met eligibility criteria for MCA
stenosis. Following exclusion of incomplete
medical records, 107 patients were included in
the final analysis. As illustrated in Table 1, the
majority of patients were above the age of 45
years (86.9%), with a median age of 59 years
(range: 21-85 years). The majority of patients
were male (69.2%). The most prevalent risk
factors were hypertension (87.9%), dyslipidemia
(63.6%), and smoking (56.1%). A total of 89.7%
of patients exhibited the presence of multiple risk
factors, while 62.6% had a history of recurrent
stroke. Hypertension emerged as the predominant
vascular risk factor, affecting nearly nine out
of ten patients. The vast majority of patients
(95.3%) presented with a time interval exceeding
4.5 hours, with a median duration of 12 hours
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Table 1. Characteristic of Demographic

Total
Variable n P (%)
Age Median 59
Range 21-85
>55 year 93 86.9%
<55 year 14 13.1%
Gender
Female 33 30.8%
Male 74 69.2%
Risk factor
Diabetes 25 23.4%
Hypertension 94 87.9%
Dyslipidemia 68 63.6%
Smoking 60 56.1%
Hyperuricemia 16 15.0%
History of stroke 18 16.8%
Others 10 9.3%
Amount of risk
factors
Monorisk (1) 11 10.3%
Multiple risk (>1) 96 89.7%
Stroke event
First event 40 37.4%
Recurrent 67 62.6%
Onset Median 12
Range 1-20
Non-delay(0—4.5 5 4.7%
hour)
Delay (>4,5 hour) 95.3%

(ranging from 1 to 120 hours). The majority of
patients exhibited an ASPECTS score of <7,
with a median of 7 (range 4-8). The majority
of patients exhibited moderate stroke severity
(NIHSS 5-15) with a median of 8 (3—16). The
most prevalent symptoms were motor weakness
(100%) and language impairment (87.9%). The
majority of patients (98.1%) were alive at the
time of the study (table 2).

Discussion

Age
This observational study, conducted over a one-

Table 2a. Clinical Characteristic of MCA Stenosis

Stroke Patients

Variable
ASPECTS score

<7
>7
NIHSS

Mild stroke (1-4)
Moderate stroke (5-15)
Severe stroke

(16-20)

Very severe stroke (21-
42)

Sign and symptoms

Decresed of
consciousness

Sensory problem
Aphasia

Visual loss
Balance disorder
Headache

Motor weakness
Outcome

Dead

Survive

Delay (>4,5 hour)
ASPECTS score

<7
>7
NIHSS

Mild stroke (1-4)
Moderate stroke (5-15)
Severe stroke (16-20)

Very severe stroke (21-
42)

Sign and symptoms

Decresed of
consciousness

Sensory problem
Aphasia

Median
Range

92

15
Median
Range
12

92

35

23
94

13
107

105
102

Median
Range

92
15

Median
Range

12
92

35

23
94

32.7%

21.5%
87.9%
8.4%
8.4%
12.1%
100.0%

1.9%
98.1%
95.3%
7

4-8
86.0%
14.0%

8

3-16
11.2%
86.0%
1.9%
0.0%

32.7%

21.5%
87.9%




Table 2b. Clinical characteristic of MCA stenosis
stroke patients

Visual loss 8.4%
Balance disorder 9 8.4%
Headache 13 12.1%
Motor weakness 107 100.0%
Outcome

Dead 2 1.9%
Survive 105 98.1%

year period, involved the examination of 107
cases of ischemic stroke with middle cerebral
artery stenosis among patients hospitalized at
Hasan Sadikin General Hospital Bandung.

The majority of patients in this study were over
the age of 45, with a median age of 59 years
(range 21-85 years). This suggests a higher
prevalence of elderly patients than young adults.
This finding is consistent with the results of
several previous studies that have demonstrated
a higher prevalence of ischemic stroke with
middle cerebral artery stenosis in older age
groups.”'* Additionally, numerous studies have
consistently shown that as age increases, there
is a corresponding increase in the prevalence
and severity of intracranial arterial stenosis,
including in the middle cerebral artery.'"'? With
age, there are structural and functional changes
in both the microcirculation and macrocirculation
of the brain. The microcirculatory changes
associated with increasing age are thought
to be mediated by endothelial dysfunction
and impaired brain autoregulation, as well as
neurovascular interrelationships. Endothelial
dysfunction has been demonstrated to
promote neuroinflammation, impair cerebral
autoregulation, and lead to microvascular injury,
as well as affect neurovascular linkages and
cortical function."

Recent studies have revealed an increasing
incidence of ischemic stroke among young
adults.'* A retrospective study conducted at a
single center in China identified LAA (large
artery atherosclerosis) as the predominant cause
of middle cerebral artery stenosis in young
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patients with ischemic stroke.® This finding may
be attributed to the rising prevalence of traditional
vascular risk factors among children and young
adults, which can precipitate early- onset
atherosclerosis. Atherosclerosis subsequently
progresses to middle cerebral artery stenosis,
resulting in ischemic stroke. It is probable that
these risk factors will become more significant
with advancing age."

Sex

With regard to gender, the study population was
predominantly male. Epidemiological surveys
conducted at home and abroad have revealed
that the incidence of ischemic stroke is higher in
men than in women.!®!® Similarly, studies that
have examined the characteristics of patients
with ischemic stroke and middle cerebral artery
stenosis have found that the majority of patients
were male.” %! The study revealed that men
are at a higher risk of suffering an ischemic
stroke with middle cerebral artery stenosis
than women.!"” Additionally, an autopsy study
indicated that from the fourth to the sixth decade,
men demonstrated a higher prevalence and
severity of atherosclerosis than women.?

This discrepancy is frequently attributed to
the lack of protective effects of estrogen in
men and heightened exposure to vascular risk
factors.!> Estrogen exerts protective effects in
numerous tissues, including the brain, adipose
tissue, heart, and blood vessels. In the context of
ischemic stroke, estrogen has been demonstrated
to possess highly neuroprotective properties at
multiple levels of biological organization. These
include the suppression of risk factors for stroke
pathology through anti-atherogenic effects in the
vasculature and the regulation of adipogenesis.
Furthermore, estrogen has been demonstrated to
improve stroke pathology through the dilation of
coronary arteries and the neuroprotective effects
on brain and glial cells during ischemia."?

Risk Factor
In this study, hypertension was identified as

the most prevalent risk factor among patients,
followed by dyslipidemia and smoking. This
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finding is consistent with those of previous studies,
which have demonstrated that the majority of
patients with ischemic stroke and middle cerebral
artery stenosis have hypertension, dyslipidemia,
and a history of smoking.”'%" Furthermore,
traditional risk factors for intracranial stenosis,
including middle cerebral artery that can progress
to ischemic stroke, include age, hypertension,
diabetes mellitus, hyperlipidemia, metabolic
syndrome, a sedentary lifestyle, and smoking."

The mechanisms to be described may explain
the effects of hypertension, dyslipidemia, and
smoking on the incidence of ischemic stroke.
Hypertension, or elevated blood pressure, can
impair the ability of cerebral vasculature to
regulate blood flow effectively. This occurs
because hypertension causes the blood vessels
to become more rigid and deformed, thereby
impeding the ability to regulate blood pressure.
Consequently, specific regions of the brain,
particularly those situated at the border between
distinct arterial territories, may undergo damage. '

Dyslipidemia, defined as abnormal blood
fat levels, also plays a significant role in the
pathogenesis of cerebral vascular disease.
A definitive correlation exists between total
cholesterol levels, particularly low-density
lipoprotein (LDL), and ischemic stroke. Oxidized
LDL cholesterol has been demonstrated to cause
inflammation and form plaques in the walls of
blood vessels, which then result in blood flow
obstruction.!” Additionally, the risk of stroke is
increased by smoking, as smoking causes blood
clots and facilitates platelet aggregation, thus
disrupting the equilibrium between cerebral
vascular coagulation and abnormal fibrinolysis.
Furthermore, smoking impairs the function of
the blood- brain barrier and disrupts the normal
functioning of cells in the blood vessels of the
brain.'®

Number of Risk Factors

The majority of patients exhibited a multitude
of risk factors. This result is consistent with the
study" which found that many patients who
had experienced an ischemic stroke had various

underlying causes, including middle cerebral
artery stenosis. The patients were of varying
ages, including both young and old individuals.
They had at least two known risk factors that
increased the likelihood of having an ischemic
stroke. As the majority of individuals possess
multiple risk factors, the incidence of stroke is
significantly elevated. One hypothesis is that
patients with multiple risk factors are unable to
effectively regulate their risk factors, rendering
them susceptible to stroke events. Another factor
pertains to the pathological process underlying
ischemic stroke caused by atherosclerosis. The
formation ofblood clots in ruptured atherosclerotic
plaques constitutes the pathological basis of
acute arterial thrombotic events. Several risk
factors play a pivotal role in the development of
atherosclerosis and plaque instability.!

History of Stroke

A review of the medical history revealed that the
majority of patients had experienced recurrent
strokes. This finding aligns with the results of a
study conducted at the Jakarta Islamic Hospital
Sukapura, which indicated that the onset of
ischemic stroke attacks with various etiologies,
including middle cerebral artery stenosis, is
frequently a recurrent event."* The recurrence
rates and stroke patterns observed vary depending
on the specific stroke subtype. LAA (large artery
atherosclerosis) has a higher recurrence rate
and tends to manifest as the same subtype on
subsequent occasions.

In contrast, the recurrence rate of small vessel
occlusion stroke is lower, yet its recurrence
pattern is less predictable, necessitating
meticulous diagnostic evaluation. Furthermore,
the presence of additional risk factors, including
smoking, hypertension, diabetes mellitus, atrial
fibrillation, previous cerebrovascular events,
and increased stroke severity, independently
increased the likelihood of stroke recurrence.
The findings of this study suggest that secondary
prevention measures may not have been
adequately implemented in patients who have
experienced a stroke within this population, as
has been previously demonstrated. !



Arrival Onset

The majority of patients arrived at the hospital
after a delay of more than 4.5 hours, with a
median of 12 hours (ranging from 1 to 120
hours). This is analogous to a study conducted
at Bathesda Hospital Yogyakarta, wherein the
majority of ischemic stroke patients with diverse
etiologies, including middle cerebral artery
stenosis, manifested after a period exceeding.**
hours.!” Over half of the instances of pre-hospital
delay were attributable to a delay in contacting
emergency medical services. This may be
attributed to the family or patient perceiving
that the symptoms are not sufficiently severe to
necessitate a hospital visit.

ASPECTS and NIHSS Score

The National Institutes of Health Stroke Scale
(NIHSS) is a widely recognized method for
assessing the severity of a stroke. The NIHSS is a
tool that can be used to assess stroke severity by
calculating a score based on the clinical symptoms
and neurological function of the patient."
Additionally, the Alberta Stroke Program Early
CT Score (ASPECTS) has been found to have an
inverse correlation with the NIHSS, which means
that it can be used to support the assessment
of stroke severity.!"'> The ASPECTS score is
assessed by counting the number of lesional areas
on a CT scan.'

A number of studies have demonstrated that there
is an inverse correlation between ASPECTS
and NIHSS scores, whereby a lower ASPECTS
score is associated with a higher NIHSS score,
and vice versa.'>"3 This finding was consistent in
the present study, where the majority of patients
had ASPECTS scores of <7, with a median score
of 7 (4-8), while the majority of patients were
classified as having a moderate stroke based on
their NIHSS score, with a median score of 8 (30—
16)."° The severity of ischemic stroke with various
etiologies, including stenosis of the middle
cerebral artery, is influenced by several factors,
including the underlying stroke etiology, age,
fasting serum triglyceride levels, active smoking,
and pre-stroke medications. These factors play
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an important role in determining the severity of
ischemic stroke.!* Furthermore, ischemic stroke
with middle cerebral artery stenosis is considered
more severe than stroke with stenosis at other
locations. This may be attributed to the fact that the
middle cerebral artery is responsible for supplying
blood to a considerable portion of the brain,
including regions that are vital for motor control,
sensory perception, and cognitive function.'
Additionally, this artery is more susceptible to
stenosis and occlusion due to its high blood flow
rate and limited collateral circulation, which can
lead to increased risk of hemorrhage, ischemia,
stroke, cognitive impairment, motor deficits, and
sensory deficits.!” This artery is also relatively
close to the brainstem, which is responsible for
controlling many vital functions.'®

Sign and Symptoms of Arrival

The most prevalent signs and symptoms
observed in the patients included in this study
upon their initial presentation were motor
weakness and language impairment, respectively.
A similar pattern was observed in a study
conducted on patients with ischemic stroke of
various etiologies, including middle cerebral
artery stenosis, in Uganda. In this study, the
majority of patients exhibited unilateral limb
weakness.!” The primary function of the middle
cerebral artery is to supply oxygenated blood to
specific parenchymal regions of the brain. The
cortical branches of the middle cerebral artery
provide blood supply to the primary motor brain
parenchyma and somatosensory cortical areas
of the face, trunk, and upper limbs, in addition
to the insular and auditory cortices. The middle
cerebral artery gives rise to smaller branches in
its middle section, which supply the basal ganglia
and internal capsule.

The superior division of the middle cerebral artery
supplies the lateral inferior frontal lobe, which
includes Broca's area, responsible for speech
production, language comprehension, and writing.
The inferior division of the middle cerebral artery
supplies the superior temporal gyrus, which
includes Wernicke's area, responsible for speech
comprehension and language development.?’ The
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most common symptoms observed in patients
suffering from an ischemic stroke affecting the
middle cerebral artery are contralateral paralysis
of the arm, leg, and face. These symptoms
may manifest as muscle weakness, spasticity,
hyperreflexia, and resistance to movement. This
may result from necrosis of the primary motor
cortex. A dominant hemisphere stroke, which
most commonly occurs on the left side, causes
Broca's aphasia if the superior division of the
middle cerebral artery is affected. In contrast,
Wernicke's aphasia or conduction aphasia may be
seen if the inferior division of the middle cerebral
artery is affected.?

Outcomes

In terms of treatment outcomes, the majority of
patients went home alive. A similar outcome was
observed in a study conducted on patients with
ischemic stroke of various etiologies, including
middle cerebral artery stenosis, in ten hospitals.
The results demonstrated that the majority
of patients (97.11%) were discharged in an
improved condition, while 2.89% died.16 NIHSS
and ASPECTS scores are contributing factors in
post-stroke clinical outcomes.'® In this study, the
majority of patients exhibited moderate NIHSS
scores, with a median of 8 and a range of 3-16.
The NIHSS score is a highly predictive indicator
of a patient's likelihood of recovery following
a stroke. Scores of 16 or above indicate a high
probability of mortality or severe disability,
whereas scores of 6 or below suggests a favorable
prognosis. '

The ASPECTS results for patients in this study
also demonstrated that the majority of scores
were below 7, with a median of 7 and a range of
4-8. ASPECTS is a predictor of mortality, with a
negative correlation between score and severity/
progression. This confirms good predictability
with good specificity, sensitivity, and area under
the curve.'® A study demonstrated that 95% of
patients with an ASPECTS score of more than 3
points at hospital admission survived, resulting
in good outcomes and excellent predictability of
the score.18 In addition to NIHSS and ASPECTS
scores, favorable clinical outcomes may be

attributable to enhancements in individual
lifestyle and the management of risk factors
linked to stroke, including strategies to reduce
the incidence and mortality associated with
stroke. Furthermore, meticulous monitoring in
the hospital setting can effectively manage the
majority of cardiac, respiratory, and vascular
complications if identified promptly and correctly.
It is important to consider the limitations of this
study, which include that using of a purposive
sampling method may introduce a degree of
selection bias, as the sample was selected based
on specific criteria by the researcher, potentially
limiting its representativeness of the wider
population.

The findings of this study are limited to patients
at Hasan Sadikin General Hospital Bandung
and may not be generalizable to stroke patient
populations in other hospitals or regions.
Furthermore, the data may have originated from
medical records or patient self-report, which
could be subject to inaccuracies or incomplete
information. Given that the study was conducted
over a one-year period, it may not have been
sufficiently long to observe long-term trends or
changes in patient characteristics. It is challenging
to ascertain the significance and uniqueness of
the findings in this study, given the absence of
a comparison group. These limitations must be
taken into account when interpreting the results
and when designing future studies, with the aim
of gaining a more comprehensive understanding
of the characteristics of patients with ischemic
stroke and middle cerebral artery stenosis.

Conclusion

This observational study underscores that
ischemic stroke secondary to middle cerebral
artery (MCA) stenosis at Hasan Sadikin General
Hospital, Bandung, predominantly afflicts men
and individuals aged over 45. The clinical profile
is heavily characterized by a high burden of
atherosclerotic disease recurrence and a dense
clustering of multiple co-morbid risk factors,
with hypertension acting as the primary driving
pathological catalyst. A critical systemic challenge
identified is the prolonged pre-hospital delay,



with the majority of patients arriving beyond the
crucial 4.5 hour therapeutic window (median: 12
hours), thereby severely limiting eligibility for
acute reperfusion therapies. At presentation, the
neurological deficit profile typically manifests
as a moderate clinical stroke (median NIHSS
of 8) coupled with significant early ischemic
changes on neuroimaging (median ASPECTS of
7). The hallmark clinical signs—motor weakness
and language impairment—directly map to the
vulnerable cortical and deep penetrating vascular
territories supplied by the MCA. Despite the
anatomical severity and high flow velocity of
the MCA, short-term clinical outcomes remain
favorable, with high acute survival rates driven
by comprehensive, multidisciplinary inpatient
monitoring.
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