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Abstract: Coronavirus disease 2019 (COVID-19) is a severe infectious respiratory disease
caused by the novel coronavirus known as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). Multiple studies in the literature highlight the association between COVID19 and stroke. We report a case of acute ischemic stroke in a COVID-19 patient without
displaying symptoms of active COVID-19 infection or risk factors for stroke with further
review of the literature. The patient’s recovery was complicated by hemorrhagic stroke,
which resulted in death. Acute ischemic strokes are one of the challenging complications of
COVID-19 infection. Initial rapid assessment and management are crucial in optimizing the
outcomes on these patients. Nevertheless, wearing appropriate PPE should be instituted
while providing adequate care.
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Introduction
Coronavirus disease 2019 (COVID-19) is characterized by severe acute respiratory
syndrome, and the global COVID-19 pandemic has resulted in more than 2,800,000
deaths worldwide.1 Cardiovascular and cerebrovascular complications are asso
ciated with mortality in patients with COVID-19 infection, indicating a proposed
risk of coagulopathy leading to thromboembolic events.2–4 Most COVID-19
patients present with constitutional and respiratory symptoms; less commonly,
they may present with atypical neurological manifestations.5 However, numerous
recent studies in the literature spot the light on the association between COVID-19
and stroke. To improve our understanding of the associated cerebrovascular events
in the setting of COVID-19 infection, we present a unique case of a patient with
acute ischemic stroke who tested positive for COVID-19. The patient was asymp
tomatic and had no medical history or risk factors for stroke.
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Case Presentation
A 51-year-old male presented with more than 5 hours of right-sided weakness and
aphasia. His brother took him to a local hospital after a sudden fall; then, the patient
was taken by EMS to our emergency department. Before admission, he was healthy with
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no reported respiratory symptoms. A nasopharyngeal swab for
COVID-19 was performed on arrival for screening. He was
afebrile, with no specific medical history, medication, or
obvious stroke risk factors. Upon examination, the patient
was awake and afebrile with stable vitals except for high
blood pressure (202/112 mmHg). Glasgow Coma Scale
(GCS) was 11, and the National Institutes of Health Stroke
Scale (NIHSS) score was 26. The patient’s face was asym
metric with unequal pupil reaction. There was right-sided
hemiplegia with preserved left-sided motor and sensory func
tions. An initial unenhanced computed tomography (CT) of
the brain was performed, which showed a large left middle
cerebral artery (MCA) territory cortical and subcortical hypo
density suggestive of acute MCA infarction (Figure 1A and
B). The cerebral CT-angiogram confirmed a total abrupt cut
off at the left M1 segment of MCA (Figure 1C and D) with
multiple filling defects in the left common carotid artery
(Figure 2A–E).
Chest x-ray was not specific, and the ECG showed sinus
rhythm. Blood tests revealed the presence of leukocytosis
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(15.5 × 109/L) and elevated D-dimer levels (17.09 mcg/mL
FEU). The activated partial thromboplastin time (aPTT) was
found to be low (26.6 seconds), while platelet counts, pro
thrombin time (PT), and INR were within normal limits.
A tissue Plasminogen Activator (tPA) was not proposed due
to late patient presentation. The Alberta stroke program early
CT score (ASPECTS) was 3–4 as reviewed by
a neuroradiologist; therefore, the patient was not considered
a mechanical thrombectomy candidate. Therefore, the neuro
surgery team was consulted and declared that there is no
neurosurgical intervention, the patient was started on aspirin,
atorvastatin and was eventually admitted to adult ICU with
neuromonitoring, the next morning the swab came to be
positive, and he was shifted to COVID-19 ICU. A follow-up
CT brain scan was performed, which showed stable left MCA
territory infarction with no midline shifting. On admission day
2, the patient had a sudden drop in consciousness level. An
urgent brain CT was ordered and showed further progression
of the left MCA territory edema with new hemorrhagic com
ponents, causing midline shift and mass effect (Figure 1E).

Figure 1 (A) Axial and (B) coronal images of the unenhanced computed tomography (CT) scan of the brain showed an acute left middle cerebral artery (MCA) infarction,
which manifested as cortical and subcortical hypodensity with loss of gray-white matter differentiation and cortical swelling involving the left frontal, parietal, and temporal
regions (asterisk); hyperdense MCA signs were also noted (arrow). (C) Axial and (D) axial maximum intensity projection (MIP) images of the CT angiogram of the brain
showed complete occlusion of the left supraclinoid internal carotid artery and proximal MCA (arrows). (E) Brain CT demonstrated the presence of a malignant MCA
infarction with hemorrhagic transformation, causing significant midline shifting and mass effect. (F) Postoperative CT.
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Figure 2 (A and B) coronal and (C and D) Axial images of the computed tomography (CT) angiogram of the neck showed multiple hypodense peripheral fungating filling
defects within the left common carotid artery (arrows). (E) Axial imaging of the CT angiogram of the neck showed complete occlusion of the distal left external carotid
artery and facial arteries (dotted arrows), compared with the normally opacified vessels on the right side (arrowhead).

Left craniotomy decompression was done by the neurosurgery
team (Figure 1F), and antihypertensives were subsequently
administered. A postoperative CT brain scan showed an
improvement of the previous mass effect and further evolution
of the large left MCA infarction. New left ACA infarction was
seen as a complication of the previous subfalcine herniation or
midline shift. One week later, the patient developed asystole
and passed away.

Discussion
Since December 2019, COVID-19 has become a global
pandemic with more than 2,800,000 deaths.1 SARS-CoV2
patients may have multiorgan involvement, such as acute
kidney injury, myocarditis, and life-threatening conditions
leading to death.5 Moreover, stroke was introduced to the
literature as one of the main presentations for COVID-19
patients.5,6
The possible pathophysiology behind developing
a stroke in COVID-19 patients has also been explored
recently by Wijeratne et al in a systematic review.7 The
process starts with binding of SARS-CoV2 to angiotensinconverting enzyme 2 (ACE2) allows the virus to enter the
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host cell and starts recruitment of macrophages, neutro
phils, and monocytes.8–10 Furthermore, excessive activa
tion of innate immune system leads to disruption of blood–
brain barrier throughout endothelial dysfunction.11,12
Eventually, the inflammation in the brain will cause throm
boembolism formation and acute stroke.7
Our case report described acute cerebral ischemia in an
asymptomatic COVID-19 patient without stroke risk fac
tors. To the best of our knowledge, no similar presentation
has been reported yet. In the previous literature, Mao et al
were first to highlight the acute ischemic stroke among
COVID-19 patients, the study reported cerebrovascular
insult among 5.7% of 88 patients with severe
symptoms.6 Recently, a meta-analysis and systematic
review on more than 100,000 COVID-19 patients found
the incidence of stroke to be 1.4%. Nannoni et al stated
that more severe infection, having hypertension, diabetes
mellitus, and coronary artery disease are the main risk
factors for stroke.13 However, that might not be the case;
hence, numerous authors reported stroke events after mild
COVID-19 infection or no risk factor for cerebrovascular
accident.6,14,15
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Managing stroke patients with COVID-19 is challen
ging; hence, patients may present with loss of conscious
ness, mental status alteration, speaking difficulty, while
also being highly infectious.5,16
Moreover, the literature showed that the mortality rate of
stroke patients is higher among those who are COVID-19
infected.13 For that reason, a temporary guideline was
issued by the American Heart Association/American
Stroke Association to clear the picture regarding stroke
management in COVID-19 pandemic.17 Firstly, when
a stroke patient presented to ED, a rapid assessment should
be made to categorize the case into suspected/confirmed
COVID-19 case or low-risk individual. Also, to do the
swabbing and to extract the important labs. However, as
mentioned earlier, many stroke patients will present with
altered mental status which makes it more difficult to triage,
and it is safer to keep a high index of suspicion among all
patients and to use full COVID-19 precautions even if the
patient is asymptomatic.18 After the initial assessment, the
imaging is be preferred to be done within 20 minutes of
arrival, and according to the patient’s history, labs, and CT
result, the management will be directed toward thromboly
sis, mechanical thrombectomy or other supportive care.17

Conclusions
Acute ischemic strokes are one of the challenging compli
cations of COVID-19 infection. Initial rapid assessment
and management are crucial in optimizing the outcomes on
these patients. Nevertheless, wearing appropriate PPE
should be instituted while providing adequate care.
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