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ABSTRACT

Different types of aphasia may occur due to lesions in various brain regions following ischemic strokes. Global aphasia was
the most prevalent type of aphasia before the COVID-19 pandemic. However, stroke incidence and mortality rose during
the pandemic. This study aimed to identify the types, clinical and radiological features, and management of aphasia in
ischemic stroke cases during the pandemic. This study was a descriptive study with a cross-sectional design. The total
sampling technique was used for the sampling process. The research samples were ischemic stroke subjects with aphasia
who were diagnosed between January 1 and December 31, 2021, at the National Brain Center Prof. Dr. dr. Mahar Mardjono
Hospital, Jakarta, Indonesia. The statistical analysis was performed using IBM SPSS Statistics for Mac, Version 25.0 (IBM
Corp., Armonk, N.Y., USA). The results of this study showed that 162 aphasic subjects had suffered from ischemic strokes.
The age range of the subjects was 34-87 years old. The majority of the subjects were male (59.9%) and aged 55-65 years
(37.0%). The three most common risk factors were hypertension (90.1%), diabetes mellitus (50.0%), and dyslipidemia
(75.9%). Motor aphasia (33.3%) and global aphasia (43.8%) were the most prevalent types of aphasia among the subjects.
The parietal lobe was the main location of the causative lesions, as demonstrated by 38 global aphasic subjects and 47 motor
aphasic subjects. The therapies administered to the subjects consisted of speech therapy (85.2%), antiplatelet therapy
(98.1%), anticoagulants (19.1%), recombinant tissue plasminogen activator (rTPA) (1.2%), and neuroprotectors (3.0%).
This study concluded that global aphasia was the most common type of aphasia among ischemic stroke patients during the
pandemic, with the parietal lobe as the primary location of the causative lesions.
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Highlights:

1. This study was the first study identifying the characteristics of aphasia among ischemic stroke patients during COVID-
19 pandemic at a national brain center in Indonesia.

2. This study provides additional data for future studies to conduct a comparison between the pre- and post-pandemic
incidence of aphasia.

INTRODUCTION (Feigin et al. 2017). The worsening of neurological
symptoms may occur within the first 24 hours or

Stroke is an acute neurological condition that later since the onset of the symptoms.

became the third-most common cause of disability

worldwide in 2013. In terms of causes of mortality, The prevalence of stroke has been known to increase

stroke ranked second globally in the same year. with age. According to the 2018 Basic Health

Stroke patients may experience focal and global Research, 10.9% of Indonesians have experienced

neurological deficits due to vascular impairments stroke. Stroke diagnosis rates were lowest in the 15—
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24 age group (0.2%) and highest in those over 75
years old (43.1%). However, stroke incidence has
been showing an increase among individuals under
the age of 45 (Ministry of Health of the Republic of
Indonesia 2014, 2019a).

There was an increase in the number of stroke cases
during the COVID-19 pandemic. The mortality rate
for patients with ischemic stroke increased due to the
impact of COVID-19 infections, particularly in
severe cases (Mubasher et al. 2021, Utomo 2022).
The COVID-19 infection triggers ischemic strokes
through several mechanisms. The three main
mechanisms are the hypercoagulable state,
vasculitis, and cardiomyopathy (Spence et al. 2020).

Following an incidence of stroke, the patient may
experience aphasia. Approximately 12% of stroke
survivors are affected by aphasia (Giulio 2020,
Mitchell et al. 2021). Aphasia is the disruption of
expressive or receptive language that arises due to
damage to certain areas of the brain. This condition
is classified according to the location of the
causative lesion and the resulting clinical
manifestations. The classification comprises global
aphasia, motor aphasia, sensory aphasia, conduction
aphasia, anomic aphasia, and transcortical aphasia
(Hasanah 2017).

In East Jakarta, Indonesia, there is a national referral
hospital known as the National Brain Center Prof.
Dr. dr. Mahar Mardjono Hospital that specializes in
treating patients with nervous disorders, specifically
stroke. According to the 2018 data from the
hospital's annual report, ischemic stroke was the
most frequent disease treated in the emergency
room. Out of 6,281 patients, 2,730 (43.4%) suffered
from stroke, with 2,082 (76.3%) diagnosed with
ischemic stroke. Secondary preventive measures
play a crucial role in reducing the incidence of
neurological deficits. Such measures can be
implemented by comprehending the characteristics
of aphasia in ischemic stroke patients (Kleindorfer
et al. 2021). Therefore, the purpose of this study was
to identify the characteristics of aphasia in ischemic
stroke subjects at the National Brain Center Prof. Dr.
dr. Mahar Mardjono Hospital, Jakarta, Indonesia,
during the COVID-19 pandemic.

MATERIALS AND METHODS

This study was conducted at the National Brain
Center Prof. Dr. dr. Mahar Mardjono Hospital,
Jakarta, Indonesia, in October 2022. This descriptive
study used a cross-sectional design with a total
sampling technique for obtaining research samples
(Setia 2016). Ischemic stroke patients with aphasia
served as the research subjects for this study. All
subjects gave consent to be involved in this research.
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The inclusion criteria for the research subjects were
ischemic stroke patients who experienced aphasia,
were over the age of 18, and had a diagnosis through
a computed tomography scan (CT scan) and/or
magnetic resonance imaging (MRI) between
January 1 and December 31, 2021. Patients who had
a history of brain trauma and/or neurological
conditions other than ischemic stroke were excluded
from this study (Vilela & Rowley 2017).

A neurologist obtained the data through
examinations during ward rounds and history-
taking. A univariate analysis was performed using
IBM SPSS Statistics for Mac, Version 25.0 (IBM
Corp., Armonk, N.Y., USA) to calculate the
frequency, proportion, and mean of the data. The
types of aphasia were identified according to the
Boston classification of aphasia (Fong et al. 2019).

RESULTS

Out of the 240 patients, 162 subjects met the
inclusion criteria for data analysis after 42 patients
were excluded. Table 1 shows the general
characteristics of the research subjects. The subjects'
ages ranged from 34 to 87 years, with a median age
of 59.82 years. As many as 60 subjects (37%) were
in the 55-65 age group and made up the majority of
the samples. We found that male patients (97
subjects; 59.9%) experienced aphasia in ischemic
stroke at a higher prevalence rate than female
patients (65 subjects; 40.1%). The most common
risk factors identified in this study were diabetes
mellitus  (50.0%), hypertension (90.1%), and
dyslipidemia (759.9%). A history of stroke (33.3%),
coronary heart disease (22.2%), atrial fibrillation
(5.6%), and increased blood viscosity (17.3%) were
other risk factors identified in this study. However,
data on the patients'’ smoking status were not
available for 80.9% of the subjects.

This study documented several aphasia therapeutic
modalities, including rehabilitation, brain stimula-
tion, and pharmacological treatment. A total of 138
subjects (85.2%) received rehabilitation, while the
other 24 subjects (14.8%) did not. This might be due
to the subjects' poor condition, which prevented
them from performing the required exercises. No
subject received transcranial magnetic stimulation
(TMS). Nearly all of the subjects, with as many as
159 individuals (98.1%), received antiplatelets.
Only 31 subjects (19.1%) received anticoagulants.
Neuroprotectors (e.g., citicoline and piracetam)
were only administered to five subjects (3.0%).
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Table 1. General characteristics of the ischemic
stroke patients with aphasia.

Categories n (162) %
Age (years)
<55 51 315
55-65 60 37.0
66-75 36 22.2
>75 15 9.3
Sex
Male 97 59.9
Female 65 40.1
BMI
Underweight 2 1.2
Normal 60 37.0
Overweight 27 16.7
Class | obese 42 259
Class Il obese 20 12.3
Not available 11 6.8
Hypertension
Yes 146 90.1
No 16 9.9
Diabetes mellitus
Yes 81 50.0
No 81 50.0
Dyslipidemia
Yes 123 75.9
No 39 24.1
Stroke history
Yes 54 333
No 108 66.7
Ischemic heart
disease
Yes 36 22.2
No 126 77.8
Atrial
fibrillation
Yes 9 5.6
No 153 94.4
Hypercoagulable
state
Yes 28 17.3
No 134 82.7
Smoking status
Active smoker 25 154
Non-smoker 4 25
Ex-smoker 2 1.2
Not available 131 80.9
Rehabilitation
Yes 138 85.2
No 24 14.8
Brain
stimulation
Yes 0 0.0
No 162 100.0
Pharmacological
treatment
Anticoagulant 31 19.1
Antiplatelet 159 98.1
ITPA 2 1.2
Neuroprotector 5 3.0

Notes: BMI=body mass index;
rTPA=recombinant tissue plasminogen activator.

Table 2 displays the distribution of aphasia types
among the research subjects. Global aphasia was the
predominant type of aphasia among the subjects,
with a prevalence of 71 cases (43.8%). The second
and third most common types were motoric aphasia
(54 subjects; 33.3%) and sensory aphasia (20
subjects; 12.3%), respectively. Aphasia types with a
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rare distribution in this study were transcortical
motor aphasia (8 subjects; 4.9%), sensory
transcortical aphasia (7 subjects; 4.3%), and anomic
aphasia (2 subjects; 1.2%).

Table 2. Distribution of aphasia types in ischemic
stroke subjects.

. Total
Aphasia types N %

Sensory 20 12.3
Motor 54 333
Transcortical 7 4.3

sensory
Transcortical 8 4.9

motor
Global 71 43.8
Anomic 2 1.2
Total 162 100.0

Table 3 presents the distribution of lesion locations
among the aphasic subjects. The lesion locations
were organized and classified according to the three
main parts of the brain and its lobes, as shown in
Table 4. 1t was found that the temporal lobe was the
most common location of the causative lesion in
sensory aphasia cases. In the meantime, the frontal
lobe, corona radiata, and frontal lobe were the
primary locations of causative lesions in motor
aphasia, transcortical motor aphasia, and global
aphasia cases, respectively. The transcortical
sensory aphasia cases revealed that the frontal,
parietal, and temporal lobes were the three areas
most frequently affected. In the anomic aphasia
cases, the frontal and parieto-temporal lobes were
the two most often damaged areas.

In subjects with sensory aphasia and an ischemic
stroke history, the lesions were identified in the
temporal lobe (15 subjects), parietal lobe (15
subjects), frontal lobe (8 subjects), and occipital lobe
(2 subjects). In addition, one subject with a
cerebellar lesion and one subject with a brain stem
lesion both had sensory aphasia. Subjects with
motor aphasia exhibited lesions in the parietal lobe
(47 subjects), frontal lobe (36 subjects), temporal
lobe (25 subjects), occipital lobe (15 subjects),
cerebellum (6 subjects), and brain stem (5 subjects).
Subjects with transcortical sensory aphasia had
lesions in the parietal lobe (6 subjects), temporal
lobe (5 subjects), frontal lobe (3 subjects), occipital
lobe (2 subjects), cerebellum (1 subject), and brain
stem (1 subject). Subjects with transcortical motor
aphasia showed lesions in the parietal lobe (7
subjects), frontal lobe (3 subjects), temporal lobe (3
subjects), occipital lobe (3 subjects), and cerebellum
(1 subject). Furthermore, subjects with global
aphasia demonstrated lesions in the parietal lobe (66
subjects), frontal lobe (58 subjects), temporal lobe
(47 subjects), occipital lobe (27 subjects), brain stem
(7 subjects), and cerebellum (4 subjects).
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Table 3. Distribution of the lesion locations among the subjects.

Aphasia types (n)

Lesion locations

Transcortical

Transcortical

Sensory Motor Global Anomic
sensory motor

Corona radiata 5 24 1 4 33 0
Frontal lobe 3 26 2 2 38 1
External capsule 3 9 0 2 7 0
Basal ganglia 1 21 1 3 29 0
Tempo_ro-parleto- 0 1 1 0 0 0

occipital lobe
Posterior insula 3 1 0 0 3 0
Fronto-parieto- 0 2 0 0 10 0

temporal lobe
Cerebral peduncle 0 0 0 0 1 0
Parieto-temporal lobe 4 1 1 1 3 1
Parietal lobe 3 7 2 1 11 0
Temporal lobe 7 4 2 1 10 0
Fronto-parietal lobe 0 3 0 0 4 0
Parieto-occipital lobe 0 2 0 1 3 0
Pons 0 5 1 0 6 0
Insula 3 10 1 0 17 0
Occipital lobe 0 2 0 2 4 0
Cerebellum 1 6 0 1 4 0
Corpus callosum 0 2 0 0 1 0
Internal capsule 1 7 1 0 9 0
Anterior insula 0 1 0 0 0 0
Fronto-temporal lobe 1 1 0 1 5 0
Lateral

periventricular 2 ! 1 0 16 0
Centrum semiovale 0 3 1 1 4 0
Thalamus 1 11 0 0 8 0
Temporo-occipital 0 3 0 0 2 0

lobe
Caudate nucleus 1 3 1 0 2 0
Lenticular nucleus 1 0 0 0 3 0
Fronto-temporo-

parieto-occipital 0 0 0 0 1 0

lobe
Watershed area 0 0 0 0 1 0

As shown in Table 4, we found lesions in the frontal the more detailed lesion location distribution.

lobe (1 subject), temporal lobe (1 subject), and
parietal lobe (1 subject) of the research subjects who
experienced anomic aphasia. These results
demonstrated the categorical data synthesized from

Among the subjects with anomic aphasia, one
individual had a temporoparietal lobe lesion, while
the other individual had a single frontal lobe lesion.

Table 4. Distribution of lesion locations according to the main parts of the brain.

Aphasia types (n)
Lesion locations Sensory Motor Transcortical Transcortical Global Anomic
sensory motor

Cerebrum

Frontal lobe 8 36 3 3 58 1
Temporal lobe 15 25 5 3 47 1
Parietal lobe 15 47 6 7 66 1
Occipital lobe 2 15 2 3 27 0
Cerebellum 1 6 1 1 4 0
Brain stem 1 5 1 0 7 0

DISCUSSION those of earlier studies. It was previously found that

General characteristics of ischemic stroke
patients with aphasia

The findings from our study were consistent with
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the average age of aphasic patients was 55.8 years
old. The patients were between the ages of 50 and
60 (Fitri & Lastri 2019, Khedr et al. 2021). The risk
of stroke has been shown to increase as people age.
This is because of the thickening and loss of
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elasticity of the tunica intima in blood vessels, which
causes a decrease in the blood flow of the brain
(Sofyan et al. 2013).

A previous study conducted by Hasanah (2017)
showed that aphasia with an acute stroke history was
more common in men (10 subjects; 58.8%) than in
women (7 subjects; 41.2%). The incidence of stroke
was also higher in men than women, even at younger
ages. Nonetheless, the incidence of stroke in women
increases with age due to the neuroprotective effect
of estrogen on the brain (Bushnell et al. 2018).

The results of our study were in line with previous
investigations regarding the risk factors for aphasia.
Hypertension was present in 72.0% of aphasic
patients (Couto et al. 2020). A substantial number of
aphasic patients also had diabetes mellitus
(91.25%), while a smaller number of the patients
experienced dyslipidemia (34.9%), atrial fibrillation
(37%), and coronary heart disease (26%) (Gronberg
et al. 2022). Meanwhile, a study conducted by
Rasyid et al. (2019) examined the risk factors for
ischemic stroke. They found that blood viscosity
was prevalent in 88.6% of ischemic stroke patients.

Smoking has a major impact on stroke incidence. It
was found that the risk of stroke increases by 12%
for every five cigarette butts consumed per day.
Smoking has been associated with atherosclerosis,
changes in homocysteine, fibrinogen, and oxidized
low-density lipoprotein cholesterol levels. This
activity has also demonstrated an association with
atrial fibrillation, diabetes mellitus, and hyper-
tension, which are risk factors for stroke (Pan et al.
2019).

In this study, aphasia following an ischemic stroke
was more common in overweight individuals. This
finding agreed with a previous study conducted by
Nabila et al. (2020), who found that ischemic stroke
was most prevalent in individuals within the body
mass index (BMI) range of 25.0-29.9. Blood lipid
imbalance is often associated with excess body
weight. It has been demonstrated that obesity can
lead to atherosclerosis and increased stroke
incidence (Mitchell et al. 2015).

Previous studies indicate that the best time to initiate
anticoagulant therapy in ischemic stroke patients has
not yet been established, and it requires further
research. It is also not recommended to use
antiplatelets in combination with anticoagulants as a
preventive treatment for secondary stroke (Froio et
al. 2017, Kleindorfer et al. 2021). According to the
guidelines issued by the Ministry of Health of the
Republic of Indonesia (2019b), recombinant tissue
plasminogen activator (rTPA) therapy can be
administered to ischemic stroke patients with <6
hours of symptom onset. Out of 162 subjects in this
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study, only two patients (1.2%) received rTPA
therapy. One research subject was admitted to the
hospital with 3 hours of symptom onset, while the
other subject came with 30 minutes of symptom
onset. The national guidelines recommend the
administration of neuroprotectors for stroke patients
who have not received reperfusion therapy.
However, citicoline and piracetam were not
included in the national formulary. This probably
led to a decrease in the number of ischemic stroke
patients receiving these medications.

Distribution of aphasia types in ischemic stroke
patients

We found that the distribution of aphasia types in
patients with ischemic stroke was consistent with
other studies. Global aphasia was found to be the
most common aphasia in the studies conducted by
Lee et al. (2018) and Gronberg et al. (2022). In a
separate study conducted by Fitri & Lastri (2019),
motor aphasia was the most prevalent type of
aphasia, with as many as four patients (28.6%).
Three patients (21.4%) had global aphasia, making
it the second most prevalent type of aphasia in the
study.

Lesion locations in patients with sensory aphasia

The parietal lobe is composed of several structures,
including the corona radiata, basal ganglia,
thalamus, external and internal capsules, and
caudate and lentiform nuclei. The corpus callosum
and insula lie in three lobes (i.e., frontal, parietal,
and temporal lobes), while the lateral periventricle
and centrum semiovale are located in every lobe of
the brain (i.e., frontal, parietal, temporal, and
occipital lobes). In this study, corpus callosum
lesions were categorized according to the parts of the
corpus callosum affected (from the genus of the
corpus callosum to the frontal lobe). A previous
study showed that the causative lesions of sensory
aphasia were located in the parietotemporal lobe,
temporal lobe, basal ganglia, and lentiform nucleus,
as well as the external and internal capsules (Khedr
et al. 2021, Duron et al. 2022).

Another name for sensory aphasia is Wernicke’s
aphasia, which refers to a lesion location known as
the Wernicke's area. This area covers the superior
temporal gyrus, at the junction of the parietal lobe
and the temporal lobe (Dgli et al. 2021). While
lesions of sensory aphasia are typically found in the
Wernicke's area, three aphasic subjects in our study
showed evidence of lesions in the frontal lobe as
well. In addition, lesions in the basal ganglia,
temporal lobe, parietal lobe, and corona radiata of
the subjects corroborated the clinical manifestations
of sensory aphasia.
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In this study, subjects who had lesions in their
thalamus also exhibited lesions in their left temporal
lobe. As a result, it was possible that there would be
overlap between the symptoms of thalamic and
sensory aphasia. Thalamic aphasia is characterized
by impairments in verbal fluency and compre-
hension. However, this type of aphasia may also not
affect comprehension and repetition abilities in
certain cases (Rangus et al. 2022).

The superior cerebellum is involved in the activation
of articulations and verbal memory. Nonetheless,
lesions in the cerebellum have been associated with
motor aphasia Jianu et al. (2022). One subject in our
study who experienced sensory aphasia, however,
had both cerebellum and temporo-parietal lobe
lesions. This might be because temporo-parietal lobe
lesions are more closely associated with sensory
aphasia. The cerebellum, basal ganglia, and
thalamus comprise the cortico-subcortical neural
network, which is involved in planning,
coordinating, timing, sequencing, and selecting the
language production process. The interaction of the
fronto-striatal and fronto-temporal pathways
involves the basal ganglia in language production.
Dysfunction of the circuit can reduce the efficiency
of word selection. The integration of the cerebellum,
basal ganglia, and thalamus also regulates repetition
and speech block. Therefore, disturbances in these
areas can lead to stuttering (Silveri 2021).

The insula plays an important role in language
processing. Damage to the insula is often associated
with motor aphasia, word-deafness in sensory
aphasia, and repetition difficulty in conduction
aphasia (Ardila 2018). Our study found similar
lesions in the insula of subjects who experienced
various types of aphasia, including sensory aphasia.

Lateral periventricular area is related to automatic
speech production. However, Jianu et al. (2022)
revealed that lateral periventricular lesions were
frequently associated with motor aphasia. In this
study, lesions were found in the lateral
periventricular area of two subjects. These subjects
also exhibited lesions in the temporal lobe, which
corresponded to the clinical manifestation of
sensory aphasia.

In this study, one subject each had a lesion in the
lenticular nucleus and caudate nucleus. A previous
study found that lesions in the caudate and lenticular
nuclei were prevalent in patients with sensory
aphasia (Bohra et al. 2015). The expansion of the
caudate nucleus enhances language switching. The
nucleus also works with the thalamus in the process
of language selection. In addition, the basal ganglia,
which has a role in language processing, is
composed of the caudate and lenticularis nuclei
(Booth et al. 2007).

347

Danardhono et al.: Characteristics of Aphasia in Ischemic Stroke

According to a prior study conducted by Jianu et al.
(2022), posterior insula lesions are more likely to be
associated with motor aphasia. However, three
subjects who had sensoric aphasia in this study
exhibited lesions in the posterior insula. Two of the
three subjects also had lesions in the parietotemporal
lobe, while the third subject had a lesion in the
temporal lobe, which was associated with sensory
aphasia. There has been no established association
yet between sensory aphasia and lesions in the
corona radiata. Therefore, lesions found in the
corona radiata of five subjects in this study might
have a stronger association with the lesions found in
the caudate nucleus, temporal lobe, parietal lobe,
and temporo-parietal lobe.

Lesion locations in patients with motor aphasia

Broca's complex and its borders (i.e., dorsolateral
prefrontal cortex, supplementary motor area, basal
ganglia, and insula) have a role in language
processing. Lesions in the anterior insula cause
difficulty in verbal fluency (Ardila 2018). Damage
to the medial temporal lobe is associated with the
auditory comprehension process. Meanwhile,
lesions in the frontal lobe and insula may affect
repetition ability (Dgli et al. 2021). Eleven subjects
who had motor aphasia in this study exhibited
thalamic lesions accompanied by lesions in the
frontal lobe, basal ganglia, and corona radiata in
other parts of the lobe, which corresponded to the
clinical manifestations of motor aphasia. Lesions in
both Broca's area and cerebellum have been
associated with severe motor aphasia (Lorca-Puls et
al. 2021). In our study, there were six subjects with
cerebellum lesions.

According to a study conducted by Flowers et al.
(2013), pontine lesions generally do not cause
aphasia. Two of the five subjects in our study who
had pontine lesions additionally exhibited frontal
lobe lesions. The remaining three subjects also
showed the presence of lesions in the basal ganglia
(2 subjects) as well as the corona radiata and
thalamus (1 subject).

Lesions in the corpus callosum have been reported
to cause aphasia symptoms. Symptoms of
expressive aphasia may arise from infarctions of the
corpus callosum and corona radiata (Lan et al.
2020). Corpus callosum activity can suppress
cortical activity in the opposite hemisphere. The
absence of callosal fiber can lead to interference in
the left hemisphere, which in turn suppresses
activity in the language areas of the opposite
hemisphere (Hinkley et al. 2016)

We identified several non-specific lesions in the
parieto-temporal, parietal, temporal, and parieto-
occipital lobes of subjects with motor aphasia.
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However, it has been discovered that these areas are
more specific for sensory aphasia (Khedr et al.
2021). The different results of this study were
probably caused by overlapping lesion locations or
subjectivity in  expert clinical assessment.
Fluctuations in cerebral blood flow could also
possibly contribute to these results (Walenski et al.
2022).

Lesion locations in patients with transcortical
sensory aphasia

Transcortical sensory aphasia has been associated
with lesions on the insula, parietal lobe, temporal
lobe, frontal lobe, internal and external capsule,
caudate nucleus, and basal ganglia. The core
location of lesions in transcortical sensory aphasia is
the watershed area. This site is located in the
dominant hemisphere cortex between the parietal
and temporal cortices, near Wernicke's area
(Kasselimis et al. 2011, Wang et al. 2021).

In this study, subjects with transcortical sensory
aphasia exhibited pontine lesions, accompanied by
lesions in other locations, including the temporo-
parietal lobe, internal capsule, caudate nucleus,
lateral periventricular area, and centrum semiovale.
In addition, subjects who had corona radiata lesions
also exhibited lesions in the parietal lobe. This
indicated the presence of clinical manifestations of
transcortical sensory aphasia (Kasselimis et al.
2011).

Lesion locations in patients with transcortical
motor aphasia

Transcortical motor aphasia has been identified as
being caused by lesions in the frontal lobe. The
location of the causative lesion includes the
watershed area in the dominant hemisphere between
the frontal lobe and the parietal lobe, as well as the
anterior and superior regions of Broca's area. In
addition, transcortical motor aphasia has also been
associated with lesions in the centrum semiovale
(Wang et al. 2021, Jianu et al. 2022).

To the best of the authors' knowledge, there has been
no established association yet between transcortical
motor aphasia and several lesion locations,
including the parieto-temporal, parietal, temporal,
parieto-occipital, and occipital lobes. Two of the
research subjects with transcortical motor aphasia
had lesions in the corona radiata, basal ganglia, and
occipital lobe. Lesions were also found in the
parieto-occipital and frontal lobes of one subject, in
the temporal and frontal lobes of one additional
subject, and in the cerebellum and frontal lobes of
another subject. Furthermore, two subjects exhibited
lesions in the external capsule, corona radiata, and
basal ganglia. Subjects with lesions in the centrum
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semiovale had other lesions in the corona radiata,
external capsule, basal ganglia, and temporal lobe.
This confirmed the clinical manifestations of
transcortical motor aphasia (Li et al. 2021).
However, subjects with lesions in the temporo-
parietal lobe and the parietal lobe only had a single
lesion each. This was probably due to the
subjectivity of the attending doctor.

Lesion locations in patients with global aphasia

Global aphasia is caused by large lesions that can be
found in numerous locations. The lesion locations
include the frontal lobe, parietal lobe, occipital lobe,
insula, internal capsule, basal ganglia, thalamus,
caudate and lentiform nuclei, corpus callosum,
centrum semiovale, and corona radiata (Bohra et al.
2015, Kang et al. 2017, Krishna Karthik et al. 2017).
As previously discussed, pontine lesions generally
do not cause aphasia. However, six subjects in our
study exhibited pontine lesions, accompanied by
other lesions that are associated with global aphasia,
i.e., the basal ganglia, frontal lobe, parietal lobe,
insula, thalamus, corona radiata, external capsule,
and fronto-parieto-temporal lobe.

In this study, four subjects had lesions in the
cerebellum. These subjects also exhibited lesions in
other locations associated with global aphasia,
including the basal ganglia, corona radiata, and
fronto-parieto-temporo-occipital lobe, frontal lobe,
parieto-occipital lobe, and insula. In the meantime,
lesions in the watershed area are more often
associated with transcortical aphasia (Khedr et al.
2021). One of our research subjects, however, had a
watershed area lesion along with lesions in other
locations associated with global aphasia. The
occipital lobe, parietal lobe, and corona radiata were
among the lesion locations.

The periventricular area has been associated with
automatic speech production, as was previously
discussed. In contrast, it was discovered that motoric
aphasia was more frequently linked to lesions in the
lateral periventricular area (Jianu et al. 2022).
Subjects in our research who had lesions in the
lateral paraventricular area also had lesions in
additional locations related to global aphasia. We
have not found any association between global
aphasia and lesions in the cerebral peduncle and
occipital lobe from prior studies. However, our
research subjects who exhibited cerebral peduncle
lesions also had lesions in the fronto-parieto-
temporal lobe, which is associated with global
aphasia. The subjects who had occipital lobe lesions
also had other lesions in other locations associated
with global aphasia. The parietal, frontal lobe, basal
ganglia, posterior insula, corona radiata, temporal
lobe, external capsule, and lateral periventricular
were among the locations of the lesions.
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Lesion locations in patients with anomic aphasia

The result of our study confirmed a study conducted
by Silva et al. (2020) that lesions in the temporal and
parietal lobes are the underlying cause of anomic
aphasia. Our research subjects who had anomic
aphasia exhibited lesions in the temporal and
parietal lobes. One of the subjects who had anomic
aphasia also exhibited a lesion in the frontal lobe.
However, there has been no established association
between anomic aphasia and frontal lobe lesions.
The subjectivity of the attending doctor might result
in contrast findings compared to those of earlier
research.

Strength and limitations

This study can provide additional data on the various
types of aphasia during the COVID-19 pandemic.
The findings of this study may be useful for further
studies to examine the prevalence of aphasia pre-
and  post-pandemic. However, this study
encountered limitations due to the patients'
incomplete data, affecting the sample size and the
different clinical interpretations of the aphasia types
between the emergency room physician and the
attending neurologist at the ward. The diagnosis
from the attending neurologist served as the basis for
the data used in this study.

CONCLUSION

Global aphasia was the most prevalent type of
aphasia in this study. The causative lesions were
most frequently found in the parietal lobe. The
majority of ischemic stroke patients with aphasia
were middle-aged men. The primary risk factors for
the disorder were hypertension, diabetes, and
dyslipidemia. Additionally, aphasia was often
observed in ischemic stroke patients who were
overweight.
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