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Middle cerebral artery territory infarction in a COVID-19 patient: a case report
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ABSTRACT

Coronavirus disease 2019 (COVID-19) mainly invades the respiratory system, yet
previous reports have shown unusual manifestations of COVID-19, including
cerebrovascular events. However, detailed case reports are still lacking. A 57-year-old
male presented with sudden unconsciousness and right side lateralization for 6 hours
before hospital admission. His test results were positive for severe acute respiratory
syndrome coronavirus 2 infection. The head computed tomography (CT) scan showed
infarction within the middle cerebral artery region. The scan was repeated 48 hours
after admission and showed a massive infarct in the left hemisphere with hemorrhagic
transformation. A chest CT showed the appearance of bronchopneumonia with
ground-glass opacities in both lungs. The patient's condition was rapidly deteriorating,
and he died on the third day after admission. Our findings suggest that ischemic
vascular events may simultaneously develop due to the progression of COVID-19. A
hypercoagulable state and vascular endothelial dysfunction have been proposed as
complications of COVID-19 and are risk factors of thrombotic vascular events.
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Coronavirus disease 2019 (COVID-19) is a newly
emerging infectious disease and was first discovered
at the end of 2019 as an outbreak of viral pneumonia
in Wuhan, China. The disease has become a global
pandemic causing a burden on healthcare and
economics."The previous report has found that patients
with severe disease were more likely to be admitted to
an intensive care unit (ICU) and have poor outcomes.?
As of July 14, 2020, the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection has
confirmed in 78,572 cases and caused 3,710 deaths in
Indonesia.?

Manifestations of COVID-19 range from typical
symptoms, such as fever, headache, and cough, to life-
threatening conditions, including respiratory distress,
pneumonia, multi-organ failure, and eventually death.?
Recent studies have suggested that COVID-19 has
neuroinvasive abilities and presented its neurological
manifestations, including cerebrovascular events, in
patients infected with COVID-19.2*

The occlusion of the large middle cerebral artery
(MCA) is a dangerous event with a high disability
and mortality rate. However, its relationship with
COVID-19 still lacks evidence and remains unclear.’
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Although not well defined, the underlying mechanism
could be related to increased inflammation and
hypercoagulability due to COVID-19 progression.
Studies have shown that most patients who
died because of COVID-19 were associated with
the progression of complications following the
infection.*s”

This patient is a unique and challenging case of
COVID-19. The patient presented with an acute and
severe stroke that resulted in his rapid deterioration.
Although the pathophysiology of the neurological
manifestations caused by COVID-19 has not been
studied in a detailed manner, the risk factors and
possible mechanism of these manifestations need to
be explored.”Here, we report a patient with confirmed
SARS-CoV-2 infection who presented with ischemic
stroke within the MCA territory.

CASE REPORT

A 57-year-old man presented to the emergency
department after a sudden onset of unconsciousness 6
hours before hospital admission. He had fever, fatigue,
and nausea for 3 days before admission, but did not
have cough or muscle pain symptoms at home. He
previously had a dual antiplatelet treatment (100 mg
aspirin and 75 mg clopidogrel), 8 mg candesartan, and
20 mg atorvastatin for hypertension and ischemic heart
disease for a year.

On admission, we performed a physical
examination and found an impaired consciousness
with the Glasgow coma scale (GCS) of E2V2M3,
conjugate deviation to the left side, isochoric pupils.
His National Institute of Health Stroke Scale (NIHSS)
score on admission was 30 (severe stroke). He also
had hematemesis on admission. The patient was soon
intubated and transferred to the ICU with a poor
prognosis.

The patient had a history of close contact with
positive COVID-19 patients 2 weeks before hospital
admission. On admission, his rapid antibody test (IgM)
results were positive. SARS-CoV-2 infection was also
detected from the real-time polymerase chain reaction
test from his nasopharyngeal swab sample. His chest
computed tomography (CT) scan showed ground-glass
opacities with interlobular thickening in both lungs,
specifically in the posterior region associated with
bronchopneumonia. (Figure 1). Therefore, the patient
was diagnosed with COVID-19. Informed consent was
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Figure 1. Axial chest computed tomography (CT) scan. Ground-glass
opacities (black arrow) in both lungs and interlobular thickening
(white arrow) indicating atypical bronchopneumonia

obtained from the patient’s family for this report after
his COVID-19 diagnosis.

His initial laboratory results were significant for
elevated neutrophils (77.9%), lymphopenia (16.5%),
and the neutrophil-to-lymphocyte ratio (NLR) was
5. His platelet levels were normal. However, the
C-reactive protein (CRP) level was elevated to 26
mg/dl. D-dimer was not tested during hospital
admission. His liver function test was also abnormal
and showed elevated levels of alanine transaminase
and aspartate transaminase to 249 u/l and 102 u/l,
respectively (Table 1).

Table 1. Laboratory parameters

Parameter Results Reference
Hemoglobin (g/dl) 12.2 11.7-15.5
Leucocyte (x103/ul) 7.07 4.5-11.5
Eosinophil (%) 0.3 2-4
Basophil (%) 0.3 0-1
Segment neutrophil (%) 77.9 50-70
Lymphocyte (%) 16.5 18-42
NLR 5 1-3
Monocyte (%) 5.0 2-8
Hematocrit (%) 36.1 35.0-49.0
Thrombocyte (x103/ul) 190 150-450
Natrium (mmol/l) 136.3 136-146
Potassium (mmol/1) 3.49 3.5-5.1
AST (u/l) 102 0-55
ALT (u/l) 249 5.00-34.00
Plasma CRP (mg/I) 26 <5

NLR=neutrophil-lymphocyte ratio; AST=aspartate aminotransferase;
ALT=alanine aminotransferase; CRP=C-reactive protein
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Figure 2. Brain computed tomography (CT) scan. (a) On admission showing hypodensity (arrow) in bilateral periventricular
infarction within the middle cerebral artery (MCA) territory, (b) 48 hours after admission showing a massive cerebral infarction
with a midline shift (arrow) in the left hemisphere and hemorrhagic transformation (arrowhead)

The first head CT scan on hospital admission
showed bilateral periventricular infarction within
the MCA territory (Figure 2a). The patient was
treated with a proton pump inhibitor for the
gastrointestinal bleeding and mannitol 1 g/kg/24
hour as hyperosmolar therapy to reduce intracranial
pressure. Hydroxychloroquine 500 mg per 12
hour and azithromycin 600 mg per 24 hour were
administered as initial treatment of COVID-19. We
repeated the CT 48 hours after admission (Figure 2b).
The scan showed a massive cerebral infarct in the
left hemisphere with hemorrhagic transformation
and a midline shift. A neurosurgical consultation was
performed for the possibility of hemicraniectomy.
However, the patient’s condition worsened, and the
patient died on the third day after admission.

DISCUSSION

This study reported a case of MCA territory
infarction in a patient with COVID-19. The incidence of
cerebrovascular events in COVID-19 patients involving
the MCA territory remains limited and undetailed. A
similar case was found in a previous study that reported
a 79-year-old male COVID-19 patient with new-onset
mild ischemic stroke with ground-glass opacity on his
chest CT results.®? New-onset, large-vessel stroke in
COVID-19 patients was also reported more recently in
five patients younger than 50 years old from the United
States. These patients are in a similar age group with
the patient in this case.”

mji.ui.ac.id

The initial symptoms of COVID-19, in this case,
occurred 11 days after the patient had contact with
another COVID-19 patient. In contrast, the MCA
ischemic stroke occurred 3 days after the occurrence
of the initial symptoms. The occurrence pattern of
ischemic stroke in these patients was quite uncommon
since several previous studies have shown an average
range of 8 to 24 days in the ischemic stroke-related
COVID-19 occurrence time. However, the previous
study mentioned the possibility of developing an early
occurrence of ischemic stroke in COVID-19. Hence, the
mechanism of ischemic stroke induced by SARS-CoV-2
infection remains unclear.”

There is a report on how SARS-CoV-2 infection
leads to the occurrence of damaging immune
reactions to the body.”? Reddy et al® also stated
the possibility that interleukin-6 played an essential
role in the occurrence of stroke cases in COVID-19
patients. Furthermore, a prior study also showed
that inflammation also contributes to atherosclerosis
and affects plaque stability." This study’s results and
hypothesis may explain why COVID-19 can provoke
severe large artery vessel occlusion. In this case,
signs of an inflammatory process were reported in
the patient mainly because of SARS-CoV-2 infection.
In addition, a recent study revealed that NLR had
beenidentified as an independent risk factor for severe
cases of COVID-19. Patients with age 250 and NLR 23.13
had a higher risk of developing severe iliness and ICU
admission. Similar to our case, the patient’s age is 57
years, and NLR was 5 with poor outcome.™



A prior history of vascular comorbidities included
hypertension and heart disease in this patient. These
have been the main risk factors contributing to
the patient’s poor outcome. A retrospective study
showed that age, underlying vascular diseases, and
baseline NIHSS were predictors of poor outcome in
patients with acute stroke.™

The patient had a hemorrhagic transformation
after 48 hours of hospital admission. To this day,
the pathophysiology of hemorrhagic transformation
has not yet been established. However, several
mechanisms might increase the chance of
hemorrhagic transformation occurrence. In this
patient, the possible mechanism was increased
vascular permeability after the release of high
intracranial pressure. The increases in brain
permeability can occur because of prolonged
ischemia and hypoxia in brain edema."”

It has already been reported that COVID-19
patients with thrombosis vascular events, including
stroke, are more likely to develop acute respiratory
distress syndrome, mechanical ventilation support,
and intensive care admission.”® Another study also
reported that the mortality rate of COVID-19 patients
with large vessel occlusion reached 31%, albeit when
the optimal medication was given at the appropriate
time.” The previous study also discussed concern
about the noticeable increase in the mortality rate of
COVID-19 patients with stroke compared with other
COVID-19 patients. In addition, evidence of systemic
inflammation has been associated with increased
CRP levels, D-dimer, and fibrin degradation products,
leading to thrombotic vascular events.™

In COVID-19 patients, both D-dimer and high
sensitivity (hs)-CRP levels were related to inflammation
biomarkers. A recent study showed that in COVID-19
patients, the correlation between D-dimer levels
and hs-CRP levels before treatments was related to
increased levels of hs-CRP during disease progression.
When the levels of hs-CRP exceeded 10 mg]l, the
correlation between D-dimer and hs-CRP was stronger.
An elevation in D-dimer (>2.0 mg/l) was associated with
an increased risk of mortality and case fatality rate.
These factors suggest that, besides inflammation, other
factors were responsible for activating the coagulation
system in patients with COVID-19. In our case, the
CRP levels were elevated to 26 mg]/l, indicating an
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inflammatory process. However, the D-dimer and
other coagulation tests were unable to be performed
because the patient died shortly before further tests
could be taken.>*° All the above might imply that
stroke contributes to the fatal outcomes in COVID-19
patients. However, the previous study reported that
the challenge of estimating the contribution of a
stroke to fatal outcomes, as most patients with stroke
and SARS-CoV-2 infection were classified as severe
COVID-19.®

Several conditions have to be considered
explaining the poor outcomes of patients. One was the
delayed access between symptom onset and arrival
at the hospital led to a delay in patient management.
This situation may have occurred because of increased
difficulty transporting the patient related to the
enactment of local lockdown policies and social
distancing. Delays might also have been due to family
members’ concern and fear that the patient might
become infected with SARS-CoV-2 while seeking
medical attention in the hospital.”

Our report has some limitations. First, we had
limited access to workups and advanced diagnostic
tools, therefore, we have limited evidence of other
organ involvement that may affect these patients’
outcomes. For example, a CT angiogram can provide
a detailed location of the ischemic vessels and others.
In this case, the patient’s risk and the poor outcome
could have been associated with the hypercoagulable
state due to systemic inflammation, vascular
comorbidities, and delayed hospital management
access. Physicians must be aware of the potential
incidence of cerebrovascular events in SARS-CoV-2
infection, especially in patients with risk factors.

In conclusion, MCA territory infarction was an
unusual feature of COVID-19. Nevertheless, physicians
should be aware of the underlying mechanism and
possible risk factors associated with the possible
incidence and predictors of cerebrovascular events in
COVID-19 patients.
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