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Abstract
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) represents respiratory symptoms as the most common 
clinical manifestations. Similar to some other viral infections, it can cause severe neurological damages. Here, we describe 
a 40-year-old man case who initially was admitted to a major hospital with presenting 7 days with weak flu-like symptoms 
(cough) and fever then presented neurology signs for 3 days. Physical examination and brain magnetic resonance imaging 
(MRI) showed cerebral vasculopathy. Molecular testing was performed on nasopharyngeal swab by real-time reverse tran-
scription polymerase chain reaction (RT-PCR) which was positive for SARS-CoV-2. The patient received supportive cares 
and was treated with routine antiplatelet therapy. He was improved and discharged 10 days after admission with no symp-
toms. Our findings report a 40-year-old man with flu-like symptoms that indicate cerebral vasculopathy that was discharged 
with no symptoms. Therefore, physicians should be monitor patients with worsening or progressive central nervous system 
results. The pathobiology of this virus is still incompletely known; therefore, extensive studies are needed to reveal the effect 
of COVID-19 on the nervous system.
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Background

The first case of infection with the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) had been reported 
in China in December 2019, while the number of Coro-
navrus Disease 2019 (COVID-19) cases has increased 110 
million people globally (Halaji et al. 2020; Moriguchi et al. 
2020; Sheikhshahrokh et al. 2020). The disease commonly 
indicates respiratory tract disease with shortness of breath, 

fever, and cough and that may development to acute respira-
tory distress syndrome (ARDS), multiple organ failure, and 
even death (Singhal 2020).

To date, the cases with neurologic manifestations have 
been reported. COVID-19 patients often endure from severe 
hypoxia, that it can cause further nervous system damage 
(Moriguchi et al. 2020; Wu et al. 2020).

Previous studies have reported acute central nervous sys-
tem (CNS)-associated symptoms including cerebrovascular 
disease, muscle injuries, and encephalopathies in COVID-
19 (Tsai et al. 2005). Furthermore, central nervous system 
vasculopathy associated with COVID-19 have revealed com-
plications such as stroke, dissection, aneurysm, and hemor-
rhage (Wu et al. 2020).

Here, we report a case with COVID-19-associated cer-
ebral vasculopathy to highlight the clinical features and 
neurological complications of COVID-19 infection. To the 
best of our knowledge, this is the first report of the case of 
a COVID adult patient diagnosed for cerebral vasculopathy.

Mohammad Javad Hosseini and Mehrdad Halaji contributed 
equally as first authors to this work.
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Case presentation

A patient from the community was admitted and managed 
to general wards in May 2020. The clinical laboratory and 
radiological findings of a community-acquired COVID-
19 patient were assessed. Moreover, neurological findings 
obtained by reviewing medical records and the physician 
team were collected. Nasopharyngeal swab samples were 
taken with dacron swabs as previously describe (Moriguchi  
et al. 2020). To detect SARS-CoV-2, real-time reverse 
transcription polymerase chain reaction (RT-PCR) was 
performed by as previously describe (Moriguchi et al. 
2020).

A 40-year-old male, with a past contact with SARS-
CoV-2 positive patients (his co-workers were positive for 
COVID-19), was admitted to the emergency ward of a 
major hospital in Tehran, Iran, with 7-day history of weak 
flu-like symptoms (cough), fever, and neurological signs. 
On neurological evaluation, he had double vision (diplo-
pia), nystagmus, and gait disorders. A nasopharyngeal 
swab was used for testing the SARS-CoV-2 virus, and 
RT-PCR showed positive result for SARS-CoV-2.

Laboratory tests indicated no abnormalities except for 
high WBC count (12.2 × 109/L) and C-reactive protein; 
liver and renal function tests were normal.

Chest radiograph, echocardiogram of the heart, and 
chest computerized tomography (CT scan) were normal. 
Moreover, the initial cerebral angiography and electro-
encephalography were also normal. Brain magnetic reso-
nance imaging (MRI) showed cerebral vasculopathy with 
possible stroke and inflammation of the arteries associated 
with COVID-19 (Fig. 1). MRI with Gd injection had no 
enhancing lesion. The patient received supportive cares 
and was treated with routine antiplatelet therapy. Finally, 
the patient did not present post-operative neurological 
complication and his symptoms improved completely and 
discharged 10 days after admission with no symptoms.

Discussion and conclusion

Coronavirus interacts with the target cells of host via membrane- 
bound spike proteins. The Angiotensin-Converting Enzyme 
2 (ACE2) has been recognized as a SARS-CoV-2’s entry 
receptor. Owing to its extensive-expression pattern, SARS-
CoV-2 can influence several organs such as endothelial cells 
and the nervous system in which the receptor is expressed 
predominantly by the neurons (Mohammadpour et al. 2021). 
Previously, vasculopathy was reported in the SARS-CoV and 
MERS-CoV (Tsai et al. 2005; Yuan et al. 2017). The reports 
on COVID-19-related unusual neurological manifestations 
are limited (Ye et al. 2020).

The definitive recognition of COVID-19 is difficult, 
though viral vasculopathy depends largely on the virus iso-
lation since SARS-CoV-2 dissemination is transient with 
probably very low CSF titer (Ye et al. 2020). In patients 
with COVID-19, injury of vascular may arise via indirect 
and/or direct mechanisms: the first is due to viral affinity 
to ACE2 represented by host cells such as endothelial cells 
and the second is induces coagulopathy and vasoconstric-
tion as results of misdirected host immune response (Matos 
et al. 2020). Physical assessment of neurological symptoms 
is vital to diagnose cerebral vasculopathy presumptively 
diagnosis. Consequently, cerebral vasculopathy is assessed 
in terms of the MRI and CT results of the brain.

A case with the concurrent infection with COVID-19 and 
an infection associated with vasculopathy was reported in 
Portugal by Matos et al. where no particular SARS-CoV-2 
nucleic acid was found in CSF; however, it was found in 
nasopharyngeal swab (Matos et al. 2020).

Furthermore, Mirzaee et al. represented focal cerebral 
arteriopathy and ischemic stroke in a pediatric patient with 
COVID-19 in Iran. Accordingly, the major findings in this 
patient were the presence of unilateral focal vasculopathy. 
The SARS-CoV-2 nucleic acid in the nasopharyngeal swab 
and CSF was positive (Mirzaee et al. 2020).

Fig. 1   Vascular impairment in 
posterior cerebral circulation
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Likewise, mild flu-like signs were found in four weeks 
prior to initiating the neurologic symptoms, which indicates 
a parallel course of the disease. In this regard, Matos et al. 
demonstrated that “The clinical presentation of altered men-
tal status and dysexecutive syndrome, 1 week after being 
diagnosed with COVID-19, made us consider a probable 
causal association” (Matos et al. 2020).

Neurologic signs explained after both MERS-CoV and 
SARS-CoV infection include peripheral neuropathy, myopa-
thy, Bickerstaff brainstem encephalitis (BBE), and Guillain– 
Barre syndrome (GBS) that are developed 2 or 4 weeks after 
initiating the respiratory symptoms (Ng Kee Kwong et al. 
2020).

In this regard, in Iran, several case report studies reported 
different patients with neurologic manifestations such 
as meningoencephalitis associated with SARS-COV-2 
(Mardani et al. 2020) and ischemic stroke (Ahmadi Karvigh 
et al. 2020).

In conclusion, COVID-19 infection leads to damage in 
multiple organs such as pulmonary, renal, cardiovascular, 
gastrointestinal tract, muscles, and coagulation. Our find-
ings report a 40-year-old man with flu-like symptoms that 
indicate cerebral vasculopathy that was discharged with no 
symptoms. Also, the present study support that CNS may 
be another target for SARS-CoV-2 infection, so, physicians 
must be monitor patients with worsening or progressive CNS 
results. Given no complete information exists regarding the 
pathobiology of this virus, wide studies are required to dis-
cover the effect of CoV infections on the nervous system.
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