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To the editor,

The coronavirus disease 2019 (COVID-19) is highly contagious, and spread globally following
an outbreak in China in 2019. Although the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus primarily targets the respiratory system, we herein report on COVID-19-
associated-encephalopathy which manifests as multiple enhanced lesions in brain magnetic
resonance imaging (MRI).

A 67-year-old-male was hospitalised for COVID-19-associated-pneumonia on April 2, 2020.
His first symptoms consisted of myalgia and a cough. COVID-19 was diagnosed based on
the detection of SARS-CoV-2 viral nucleic acid through a nasopharyngeal swab specimen
using real-time polymerase-chain-reaction assay. Chest computerised tomography showed
patchy areas of consolidation in the peribronchial and subpleural areas of both lungs, which
was consistent with COVID-19-associated-pneumonia. He had diabetes, chronic kidney
disease without dialysis, and alcoholic liver disease. The patient was not a smoker, but a
heavy drinker. Lopinavir/ritonavir and antibiotic therapy were initiated. On the 5th day of
illness, the patient was intubated due to desaturation. On the 14th day, multi-organ failure
was diagnosed, and continuous-renal-replacement-therapy and extracorporeal-membrane-
oxygenation were administered. On the 25th day, he was released from quarantine due to
the negative results of three consecutive COVID-19-tests. He had stupor, but diffusion, and
MRI showed no abnormal findings. The response was not improved until 42nd day, although
sedative was not used.

On the 42nd day, he showed decreased response (semi-coma) due to pain and intermittent
apnoea. His pupils were 3-mm bilaterally and prompt. He had a blood pressure of 149/90
mmHg, body temperature of 37°C, heart rate of 120 beats/min, respiratory rate of 25 breaths/
min, saturation of 100% under mechanical ventilation, haemoglobin of 9.3 g/dL, C-reactive
protein of 11.83 mg/L, erythrocyte-sedimentation rate of 46 mm/hr, and creatinine of 3.1 mg/
dL, which was elevated. The other routine laboratory findings measured as normal. Brain
MRI showed multifocal gyriform and nodular enhancing lesions scattered in the cortex and
deep grey matter in the left cerebral hemisphere on a contrast-enhanced T1-weighted-image
and high signal intensities and hemorrhages in the corresponding areas of the enhanced
lesions on a T2-weighted-image. MR-angiography detected no abnormality in the large intra/
extracranial vessels (Fig. 1).
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To evaluate the cardiac source of emboli, transthoracic echocardiography was performed.
There was no evidence of embolic sources such as infective endocarditis. To evaluate
vasculitis, additional laboratory tests were performed. Serologic testing revealed negative
fluorescent antinuclear and p-type antineutrophil cytoplasmic antibodies through a

serum immunofluorescence test. Enzyme-linked immunosorbent assay revealed negative
myeloperoxidase and peroxidase-3 antibodies. Cerebrospinal fluid studies on the 48th day
showed an increased red blood cell level count (234/uL). Otherwise, the composition of
cerebral fluids and the opening pressure were normal. No specific rheumatologic diagnoses
were made because the patient did not present any systemic manifestations such as skin
lesions, arthritis, or signs of small vessel vasculitis except for the brain MRI finding. Steroid
pulse was not considered due to his severe pneumonia, and intravenous immunoglobulin
was not administered due to his unstable vital signs. On the 52nd day, he died due to the
progression of pneumonia and shock, which did not respond to vasopressors.

The radiologic findings in our patient might suggest that small intracranial vessels were
involved in COVID-19-associated vasculitis in that punctate and patchy enhancements have
been reported as characteristic of vasculitis.*® In addition, scattered enhanced lesions with
hemorrhages were not uncommon findings on the MRIs of multiple embolic infarctions.
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Fig. 1. Radiologic findings and the clinical course of the patient. (A) Axial CE-TTWI show multifocal scattered enhanced lesions in the cortex of the left
frontoparietal lobe, the left caudate nucleus, and the left thalamus. (B) Axial gradient echo images show multifocal microhemorrhages in the corresponding
areas of the enhanced lesions as seen on CE-TTWI. (C) Axial T2WI show multifocal high signal intensity lesions (arrowheads) in the corresponding areas of

the enhanced lesions seen on CE-T1WI. Perilesional oedema can be observed. (D) An axial diffusion-weighted image shows no evidence of abnormal diffusion
restriction in the enhanced lesions. (E) Brain magnetic resonance angiography shows no abnormal findings in the intra- or extracranial large vessels. (F) The
clinical course of the patient, clinical severity score (1= no limit of activity; 2 = limit of activity but no O,; 3 = O, with nasal prong; 4 = O, with facial mask; 5 = non-
invasive ventilation; 6 = invasive ventilation; 7 = multi-organ failure; 8 = death).

COVID-19: coronavirus disease 2019, ICU: intensive care unit, CRRT: continuous renal replacement therapy, ECMO: extracorporeal membrane oxygenation, MRI:
magnetic resonance imaging, RdRP: Ct value of RNA-dependent RNA polymerase of SARS-CoV-2, E gene: Ct value of envelope small membrane protein of SARS-
CoV-2, CRP: C-reactive protein, SOFA: sequential organ failure assessment, CE-TIWI: contrast-enhanced T1-weighted images, T2WI: T2-weighted images, Ct:
cycle threshold, SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
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COVID-19-associated neurologic complications involving the central nervous system (CNS)
have also been reported, including acute hemorrhagic necrotizing encephalopathy and CNS-
vasculitis.?® The previous CNS-vasculitis case was considered as a result of the endothelial
injury caused by the binding of SARS-CoV-2 to angiotensin converting enzyme-2. However,

a delayed immune reaction, and not SARS-CoV-2 infection, may have caused multiple brain
lesions in our case. The patient's consciousness deteriorated approximately a month later,
and MRI showed a finding resembling CNS-vasculitis, although the patient was released from
quarantine after he tested negative for COVID-19 on the 25th day.

Furthermore, the asymmetric pattern that characterised the case of our patient was different
from the symmetric pattern of the brain lesions on the MRI in a previously reported case of
acute hemorrhagic necrotizing encephalopathy. In addition, we suspected the possibility

of subacute stroke was caused by multiple emboli migrating to left middle cerebral artery
territory. However, diffusion-MRI on the 25th day and 42nd day showed no abnormal findings.

The limitation is that diagnostic uncertainty remains. Brain imaging is the only evidence

to support CNS-vasculitis and the diagnostic criteria of primary angiitis of the CNS were

not satisfied. The possibility of cerebral infarct cannot be excluded, despite no evidence of
cardiac embolism and consecutive, negative diffusion-MRI. Brain-biopsy, detailed neurologic
exams and studies including other vasculitis markers, cytokines and complement fraction
should be followed to confirm the diagnosis in future studies.

In conclusion, a neurologic complication with multiple enhanced lesions in brain MRIs may
be present in patients with COVID-19.
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