
Posterior Reversible Encephalopathy
Syndrome in Acute COVID-19
Pneumonia
Laura Donaldson , Edward Margolin

Keywords: COVID-19, Posterior reversible encephalopathy syndrome, Bilateral severe visual loss

doi:10.1017/cjn.2021.221 Can J Neurol Sci. 2021; 00: 1–2

A 66-year-old woman presented to the Emergency
Department with shortness of breath and was found to be febrile
and tachycardic. Chest CT showed bilateral ground-glass
opacities, and she was admitted with a diagnosis of
COVID-19 pneumonia. PCR testing confirmed that she was
positive for the SARS-CoV-2 virus. Medical co-morbidities
included asthma, type 2 diabetes, hypertension, and dyslipidemia.
Shortly after admission, she was intubated and transferred to the
ICU, where she remained for 40 days. There were no sustained
episodes of hypertension. Bacterial superinfection led to
Pseudomonas pneumonia, and her course was further complicat-
ed by subclavian deep vein thrombosis.

As she began to regain consciousness, she was confused and
disoriented with headache, complaining that she could not see.
Family members found that she did not recognize them when
they entered the room, only when she could hear their voices.
Two non-contrast CT scans of the brain were performed and were
both interpreted as normal. When vision blurring persisted, MRI
brain with diffusion-weighted imaging (DWI) was performed and
showed extensive bilateral areas of T2/FLAIR hyperintensity
(Figure 1), consistent with vasogenic edema and posterior
reversible encephalopathy syndrome (PRES). Over the ensuing
weeks, her vision recovered completely.

Acutely ill patients with COVID-19 are at risk for neurologic
complications including stroke, viral meningitis/encephalitis,
cerebral venous thrombosis, hypoxic encephalopathy, and demy-
elinating disease.1 PRES must be included in the differential
diagnosis,2 and appropriate neuroimaging in the form of MRI
with DWI performed.3 PRES is a result of an incompletely
understood process of failed endothelial regulation resulting in
cerebral vasogenic edema and was initially described in patients
with immunosuppressive drugs, renal insufficiency, or severe
hypertension.4 Occipital and parietal lobes are most frequently
affected, and symptoms include headache, altered sensorium,
seizure, and vision loss. Prompt treatment to reverse the causative
stimulus results in recovery of function in most cases.5

In COVID-19, the mechanism of PRES is most likely related
to the viral-induced cytokine storm. One likely effector is tumor
necrosis factor-α (TNFα), a major inflammatory cytokine
released primarily by macrophages but also by many other cell
types to incite multiple downstream signaling cascades and
induce effects such as increased vascular permeability.2 Other
cytokines such as interleukin-1 likely play a role and upregulate
cell adhesion molecules including intercellular adhesion
molecule-1 (ICAM1) and vascular cell adhesion protein-1
(VCAM1).6,7 An alternative hypothesis for the mechanism of
PRES in these patients is dysregulation of the renin-angiotensin
system (RAS) as SARS-CoV-2 spike protein binds to the angio-
tensin-converting enzyme-2 (ACE2) receptor to initiate cell
entry.8 This leads to ACE2 downregulation and downstream
effects on the RAS, and bradykinin–kallikrein pathway may
cause endothelial dysfunction and increased vascular
permeability.9 Drugs used to treat COVID-19 including hydro-
xychloroquine and tocilizumab may also be associated with
PRES,10,11 though not a factor in this case.

PRES must be considered in COVID-19 patients with neuro-
logic symptoms, particularly with severe bilateral vision loss.
MRI of the brain with DWI is recommended in these cases to
arrive at the correct diagnosis.
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Figure 1: Posterior reversible encephalopathy syndrome in COVID-19. (A) Axial MRI images showing extensive bilateral regions of increased signal
on T2/FLAIR sequences (left panels parieto-occipital, right panels occipital) and high signal on apparent diffusion coefficient sequences (ADC)
consistent with extensive vasogenic edema. Most regions showed T2 shine through on diffusion-weighted imaging with sparse patches of restricted
diffusion. (B) Follow-up MRI images showing resolution of edema.
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