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BRIEF/TECHNICAL REPORT
ADULT BRAIN

COVID-19–Associated PRES–like Encephalopathy with
Perivascular Gadolinium Enhancement

G. Conte, S. Avignone, M. Carbonara, M. Meneri, F. Ortolano, C. Cinnante, and F. Triulzi

ABSTRACT

SUMMARY: We describe the case of a 63-year-old woman who developed a coronavirus disease 2019–associated acute encephal-
opathy with perivascular gadolinium enhancement.

ABBREVIATIONS: ICU ¼ intensive care unit; PRES ¼ posterior reversible encephalopathy syndrome; SARS-Cov-2 ¼ Severe Acute Respiratory Syndrome co-
ronavirus 2

A63-year-old woman was admitted to our hospital on day 7
(day 1 is the first day of symptoms) with fever, dry cough, fa-

tigue, and subjective dyspnea. A nasopharyngeal swab for Severe
Acute Respiratory Syndrome coronavirus 2 (SARS-Cov-2) was
positive. Arterial blood gas analysis in room air showed mild hy-
pocapnia (partial pressure of carbon dioxide, 31), causing mild
respiratory alkalosis (pH ¼ 7.48) and a low level of oxygen (par-
tial pressure of carbon dioxide, 67). A chest x-ray was performed,
showing bilateral ground-glass opacities. The patient had hyper-
tension, but no other comorbidities were identified.

She was first admitted to the emergency ward and treated
with a continuous positive airway pressure helmet; lopinavir/rito-
navir was started as compassionate use approved by the ethics
committee, as well as empirical piperacillin-tazobactam. Her re-
spiratory parameters progressively worsened during the next
days until she showed dyspnea, and her PaO2/FiO2 ratio was 110
with a continuous positive airway pressure helmet at 15 cm of
water and an inspiratory fraction of oxygen of 70%. On day 11,
she was intubated and transferred to the intensive care unit
(ICU). During her ICU stay, she initially received mechanical
ventilation at a medium level of positive end-expiratory pressure
(up to 14) and inhaled nitric oxide and underwent two 20-hour
prone-position cycles. She also developed a moderately acute

kidney injury (measured creatinine clearance of 28mL/minute),
which never required replacement therapy, and high levels of he-
patic enzymes and bilirubin, which caused us to stop lopinavir/
ritonavir. An angiotensin-converting-enzyme inhibitor was intro-
duced to reduce blood pressure in the ventilator weaning phase
after 15 days on sedative drugs and opioids.

Regarding the treatment given in the ICU that was different
from the usual care, she received anakinra (an interleukin 1
antagonist) due to a persistent high level of C-reactive Protein
and ferritin and a high dose of subcutaneous heparin to target
an activated partial thromboplastin time ratio of 2. On day 24,
antibiotics were suspended until she developed ventilator-
associated pneumonia by methicillin-sensitive Staphylococcus
aureus, and cefazolin was given. Gradually, her clinical con-
ditions improved, and she was weaned from the ventilator
on day 28, after 24 hours of spontaneous breathing. On day
29, she was transferred back to medium intensity care in rel-
atively good condition: afebrile, low-flow oxygen therapy
via nasal cannula with normal peripheral capillary oxygen
saturation and respiratory mechanics, normal blood pres-
sure, and diuresis with acute kidney and hepatic injuries
improving.

On day 30, she presented with left head and eye deviation and

continuous tonic seizures on the left side of the body. After inef-

fective treatment with diazepam and lacosamide, the patient was

sedated, intubated, and transferred again to the ICU. A phenytoin

IV load was started, followed by enteral maintenance dosages,

associated with diazepam infusion with clinical resolution. An

electroencephalogram showed periodic lateralized epileptiform

discharges in the right posterior regions, without clinical correla-

tion. A lumbar puncture revealed only a slightly elevated protein

level (70mg/dL). A polymerase chain reaction test for virus

Received June 6, 2020; accepted after revision July 14.

From the Neuroradiology Unit (G.C., S.A., C.C., F.T.), Neuroscience Intensive Care
Unit (M.C., F.O.), Department of Anesthesia and Critical Care, and Neurology Unit
(M.M.), Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy.

Please address correspondence to Giorgio Conte, MD, Fondazione IRCCS Ca'
Granda Ospedale Maggiore Policlinico, Neuroradiology Unit, Via F. Sforza 35, Milan
20122, Italy; e-mail: giorgioconte.unimed@gmail.com; @GiorgioConte86

Indicates open access to non-subscribers at www.ajnr.org

Indicates article with supplemental on-line photo.

http://dx.doi.org/10.3174/ajnr.A6762

2206 Conte Dec 2020 www.ajnr.org

https://orcid.org/0000-0002-1562-7389
https://orcid.org/0000-0001-8714-0775
https://orcid.org/0000-0002-1431-8322
https://orcid.org/0000-0002-3429-1809
https://orcid.org/0000-0003-1996-948X
https://orcid.org/0000-0002-8388-2074
https://orcid.org/0000-0002-5428-7217
mailto:giorgioconte.unimed@gmail.com
https://mobile.twitter.com/GiorgioConte86
http://dx.doi.org/10.3174/ajnr.A6762


detection in the CSF, including

SARS-Cov-2, was negative. MR imag-

ing showed cortical swelling and re-

stricted diffusivity in the posterior

regions of the right hemisphere, cor-

responding to the epileptic focus

(On-line Figure). We observed multi-

ple, partially confluent, tumefactive

lesions of the sub- and supratentorial

white matter hemispheres, with prev-

alence in the posterior hemisphere

regions, which appeared as increa-

sed signal intensity on T2-weighted

images, consistent with brain edema.

The susceptibility-weighted images

showed a subarachnoid blood effusion

along the left precentral sulcus and

excluded intraparenchymal hemor-

rhagic petecchiae. MR venography

excluded intracranial thrombosis (Fig

1). The contrast-enhanced T1-weighted

black-blood sequence showed a miliari-

form perivascular gadolinium enhance-

ment in the supra- and subtentorial

white matter. Neither wall enhance-

ment of the large intracranial arterial

vessels nor leptomeningeal enhance-

ment was observed on postcontrast

sequences (Fig 2).
The patient gradually improved.

On day 41, she was extubated and was
discharged to the ward 2days later with
residual mild left hemiparesis and left
lateral hemianopsia. A control electro-
encephalogram showed only sporadic
sharp waves and spikes in the right
posterior regions. At follow-up, on MR
imaging on day 49, the cerebellar
lesions disappeared, cerebral lesions
were markedly reduced, perivascular
enhancement was not detected, and
diffusion-weighted imaging findings
were negative. On day 61, the patient
was discharged from the hospital and
referred to rehabilitation. At 180-day
follow-up, the patient was at home,
without motor deficits but with
partial visual loss in the left eye
(extended Glasgow Outcome Scale, 4;
mRS score, 3).

We made a diagnosis of posterior
reversible encephalopathy syndrome

FIG 1. The FLAIR sequence shows multiple lesions of the white matter of both hemispheres
(A–C), more striking in the posterior regions with a tumefactive appearance (long arrows) and
with a multifocal perivascular pattern in the deep white matter regions (short arrows). The
lesions (arrows) show high values on the apparent diffusion coefficient map (D), suggesting
increased water content in the parenchyma. The SWI sequence (E) shows a subarachnoid blood
effusion along the left precentral sulcus (arrow). MR venography (F) excludes intracranial
thrombosis.

FIG 2. The contrast-enhanced 3D conventional T1-weighted sequence (A–C) shows multiple
spotlike gadolinium enhancement (arrows) in the posterior white matter and left hemisphere.
The postcontrast 3D-T1-weighted black-blood sequence (D–F) shows a stratiform perivascular
gadolinium enhancement in the white matter of both cerebral hemispheres. Neither wall
enhancement of the large intracranial arterial vessels nor leptomeningeal enhancement are
observed on postcontrast sequences.
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(PRES)-like encephalopathy with peculiar MR imaging findings.
The miliariform perivascular postgadolinium enhancement has not
previously been reported among typical and atypical MR imaging
findings in PRES.1,2 The perivascular enhancement might be a sign
of immune-mediated small-vessel damage, leading to altered integrity
of the blood-brain barrier and brain edema, as supposed in PRES.3
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