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a b s t r a c t 

Coronavirus disease 2019 (COVID-19) is a viral disease, also known as severe acute respira- 

tory syndrome coronavirus 2, was first reported in Wuhan, China, December 2019. Respira- 

tory manifestations from the induced acute lung injury were the most common reported 

findings. Few cases showed extrapulmonary manifestations. COVID-19-associated neuro- 

logical manifestations have not been widely reported. In this report, we describe a case of 

encephalopathy in a patient with COVID-19 infection. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 43-years-old man, who is kwon to have diabetes melli-
tus II, was diagnosed with coronavirus disease 2019 (COVID-
19) on 21st of April 2020 by reverse transcription polymerase
chain reaction nasopharyngeal swab, presented to emergency
department with fever, dry cough, generalized weakness, and
fatigue for the last few days. 

One week later, his respiratory symptoms progressed, re-
quiring intubation and intensive care unit admission. He was
also complaining of decreased level of consciousness. 

On examination, his Glasgow Coma Scale was 3/15. Signs
of meningism could not be elicited. 
Abbreviations: SARS-Cov-2, severe acute respiratory syndrome corona
scription polymerase chain reaction; ED, emergency department; ICU, in
computed tomography; CT, computed tomography; MRI, magnetic reso
apparent diffusion coefficient; DWI, diffusion weighted imaging; CNS, c
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Diagnostic radiology images were ordered. High-resolution
computed tomography of the chest ( Fig. 1 A and B) showed
bilateral scattered peripheral groundglass opacities with
areas of consolidation, representing a commonly reported
imaging features of COVID-19 pneumonia. Computed tomog-
raphy scan of the head ( Fig. 2 A and B) showed hypodensity
of bilateral thalami (arrow). MRI of the brain showed features
of encephalopathy. A bilateral confluent supratentorial high
signal intensity was seen in the dorsal frontal lobes, insulae
and thalami on the FLAIR images ( Fig. 3 A). Corresponding
affected areas and bilateral globus pallidus showed high
virus 2; COVID-19, coronavirus disease 2019; RT-PCR, reverse tran- 
tensive care unit; GCS, Glasgow Coma Scale; HRCT, high-resolution 

nance imaging; FLAIR, fluid attenuated inversion recovery; ADC, 
entral nervous system. 
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Fig. 1 – HRCT scan axial (A) and coronal images (B), showing bilateral scattered peripheral groundglass opacities with areas 
of consolidation. 

Fig. 2 – CT head axial (A) and coronal images (B), showing hypodensity of bilateral thalami (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

signal intensity on diffusion weighted imaging ( Fig. 3 B) and
low signal intensity on apparent diffusion coefficient images
( Fig. 3 C), representing a diffusion restriction. 

Unfortunately, the patient developed septic shock and mul-
tiorgan failure while in intensive care unit, and has deceased.

Discussion 

Encephalopathy can be attributed to several causes, though
severe infection is a considerable one [11] . Acute necrotizing
encephalopathy has been related to influenza virus causing
intracranial cytokine storm [5 ,7] . Recently, the number of re-
ported cases of COVID-19-associated encephalopathy is in-
creasing [9] . 

Different neurological symptoms can be manifested, and
categorized as: (1) central nervous system symptoms such as
headache, dizziness, and impaired consciousness; (2) periph-
eral nervous system symptoms with hypogeusia and hypos-
mia as examples, and skeletal muscular symptoms [2 ,4] . 

Neurological symptoms associated with COVID-19 infec-
tion can be due to systemic illness or viral invasion of the cen-
tral nervous system [1 ,6] . 

Although the exact neuroinvasive potential by which
COVID-19 penetrates the central nervous system has not yet
been established, 2 pathways have been suggested: hematoge-
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Fig. 3 – MRI brain axial FALIR (A), axial DWI (B), and axial ADC (C), showing signal changes of brain parenchyma including 
bilateral dorsal frontal lobes, insula, and thalamus with restricted diffusion involving also globus pallidus. 

 

 

 

 

 

 

 

 

 

 

nous spread of the virus to cerebral circulation and neural ret-
rograde dissemination through the cribriform plate and olfac-
tory bulb [6 ,10 ,11] . 

Several studies described the potential effect of the virus
to induce disseminated intravascular coagulation and venous
thromboembolism as well, causing cerebrovascular manifes-
tations like cerebral thrombosis and hemorrhage [8] . 

On the other hand, some studies suggested that COVID-
19 does not cross the blood-brain barrier and does not cause
meningitis or encephalitis [2 ,3] . 

Conclusion 

Data show increasing evidence of extra pulmonary manifesta-
tions of COVID-19 infection, particularly critical illness-related
encephalopathy. Although the definite mechanism is still un-
certain, the causation effect should be considered. 
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