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a b s t r a c t 

Posterior reversible encephalopathy syndrome is a rare underestimated condition, that gen- 

erally complicates a rise in blood pressure in an acute setting. This entity has been increas- 

ingly identified in patients with systemic lupus erythematosus disease. PRES is challenging 

to diagnose seeing as it presents with nonspecific neurological symptoms, such as head- 

aches, confusion, seizures, visual changes or a coma, and can mimic neuropsychiatric lu- 

pus. Imaging plays a necessary role in confirming this diagnosis, as it is characterized by 

vasogenic edema of the posterior white matter, in which the distribution is bilateral and 

symmetrical. Although this syndrome is rare, early diagnosis allows a prompt treatment 

and therefore a favorable outcome. We present a case report of PRES in a 14-year-old female 

previously diagnosed with lupus nephropathy, who presented to the emergency department 

with seizures and uncontrolled hypertension, that was unfortunately not reversible is this 

patient. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Posterior reversible encephalopathy syndrome (PRES), previ-
ously known as acute hypertensive encephalopathy or re-
versible posterior leukoencephalopathy [1] . These terms may
be a misnomer; as lesions are not always located posteri-
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orly and reversibility is not always present, even though most
cases describe a resolution of symptoms after adequate man-
agement, some cases of fatal outcome or irreversible neuro-
logical damage following PRES have been reported. This neu-
rological deficit is also widely misdiagnosed, and presents
with nonspecific symptoms, including headaches, seizure, al-
tered mental state, visual disturbance, ataxia, vertigo, or even
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Fig. 1 – Axial CT obtained day 1 of admission, showing subtle bilateral, grossly symmetrical, cortical and sub-cortical 
posterior parietal hypodensities (arrows), unchanged before (A) and after contrast (B), consistent with PRES. 

Table 1 – Laboratory findings. 

Labs Value Reference range 

Creatinine 18.47 6-13 mg/L 
Potassium 5.6 3.0-5.0 mmol/L 
ESR 116 0-20 mm/h 
Hemoglobin 7.2 12-16 g/dL 
WBC count 28.12 4.0-10.0 thousand/mm 

3 

CRP 58 < 5 mg/L 
Procalcitonin 5.9 < 0.1 ng/mL 
ANA Positive —

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a coma [2] . Although the exact etiology of PRES is not fully un-
derstood yet, it has been reported that it could be due to vaso-
genic edema caused by loss of auto-regulation mechanisms,
or endothelial dysfunction, in response to sudden changes in
blood pressure [3] . Risk factors include severe hypertension,
acute glomerulonephritis, auto-immune disorders, such as
systemic lupus erythematosus (SLED), eclampsia, preeclamp-
sia, sepsis, haemolytic uremic syndrome, and cytotoxic drugs
[4] . The prevalence of PRES in patients with SLED has been
recorded in 0.43% in a case-control study [3] , Although rare
among SLED patients, PRES tends to be associated with high
mortality rates and mainly concerns female gender [5] . A
study has shown that the systemic Lupus Erythematosus Dis-
ease Activity Index criteria for lupus was higher than 6 points
in patients that developed PRES, indicating a higher severity
of disease at the time of onset [6] . 

The diagnosis is mainly radiological, computed tomogra-
phy (CT) may visualize hypodense lesions, but magnetic reso-
nance imaging (MRI) remains the gold standard for diagnosis
and shows typical images of hyperintensities on T2 and fluid-
attenuated inversion recovery (FLAIR) and hypointensities on
T1. The topography is predominantly bilateral and symmetri-
cal in the posterior parieto-occipital lobes, but can also be uni-
lateral and affect other areas of the brain [3] , including frontal,
inferior temporal, cerebellar, and brainstem regions [7] . 

This case highlights the importance of considering this po-
tentially reversible syndrome, in young women with or with-
out a pre-established risk factor of PRES, presenting to the
emergency room with neurological symptoms in an acute set-
ting, as well as the necessity of early stage diagnosis and
timely management in order to avoid irreversible damage. 

Patient and observation 

A 14-year-old female patient, with a pre-established diag-
nosis of lupus nephropathy, suspected clinically with an ar-
ray of symptoms, such as prolonged fever, recurring infec-
tions, arthritis and photo-sensibility, diagnosed biologically
( Table 1 ) with positive antinuclear antibodies, and confirmed
histologically with a renal biopsy. The patient was prescribed
mycophenolic acid 500 mg/day and prednisolone 40 mg/day.
She has also received 2 doses of coronavirus disease 2019
messenger RNA vaccines. The patient has been experiencing
headaches 3 days before she was admitted to the emergency
department with a first episode of seizure. Clinical examina-
tion showed Glasgow coma scale was at 12/15, sever hyper-
tension at 190/117 mmHg, tachycardia of 150 beats per minute,
oxygen saturation on ambient air was 98%, she also presented
generalized edema and a urinary tract infection. Moreover, she
had no meningeal signs, and metabolic causes were elimi-
nated. A CT scan ( Fig. 1 ) was initially ordered and showed hy-
podense posterior parietal lesions that were bilateral, grossly
symmetrical, unsystematized and unenhanced after contrast

An MRI ( Fig. 2 ) was performed to further confirm the diag-
nosis and eliminate the differentials. It showed signal anoma-
lies of the frontal and parieto-occipital cortical and sub-
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Fig. 2 – Brain MRI obtained on day 2 of admission, demonstrating extensive vasogenic edema with few areas of ischemic 
changes, in frontal (white arrows), parietal and occipital lobes (blue arrows), in diffusion sequences: (A-D), T2 sequences: 
(B-E), FLAIR sequences: (C-F) (Color version of figure is available online). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cortical white matter with increased signal intensity in T2 se-
quences, and high signal intensity on the apparent diffusion
coefficient. Based on these clinical and radiological findings
we were able to confirm the diagnosis of PRES. 

Anti-hypertensive treatment was reinforced, immunosup-
pressive therapy was discontinued and replaced with a dose
of 36 mg/day of prednisone, as well as antibiotics to treat the
urinary tract infection. The patient’s neurological symptoms
worsened and the intensive care unit doctors had to intubate
and sedate her. The patient’s condition progressively deteri-
orated while she remained in the intensive care unit for the
next week, at which time hypotension and bradycardia re-
sulted in cardiac arrest from which she could not be resus-
citated. 

Discussion 

PRES is a rare and underrecognized syndrome, previously
called reversible posterior leukoencephalopathy when it was
first described as a distinct entity in 1996 by an American neu-
rologist Judy Hinchey et al [10] . The term PRES is somewhat of
misnomer considering there are cases of irreversible damage
or even fatal outcome, and this syndrome can extend beyond
the posterior regions of the brain. It is a clinical and radiolog-
ical entity, associating a pathognomonic triade, characterized
with neurological symptoms, typical imaging findings and a
rapidly reversible evolution as soon as the causing factor is
managed. 

The physiopathology of PRES in SLED is not yet completely
explained, however 2 theories have been reported, that are
not necessarily mutually exclusive [7] . The first one is the
breakthrough theory [1] of encephalic hyperperfusion due to
a transitory and severe elevation in blood pressure, leading
to disruption of the brain autoregulation system and eventu-
ally in vasogenic edema, which explains the rapid reversibility
once blood pressure is controlled at an early stage. The sec-
ond theory is a reflexe hypopefusion of the brain secondary
to endothelial dysfunction and exacerbated by vasoconstric-
tion, spasm and/or auto-immune activation, therefore result-
ing in vascular hyperpermeability and vasogenic edema. All
these conditions may be coinciding, creating a summative or
multiplicative effect on the course of the disease [11] . 
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Clinically it presents with neurosensory impairment
such as headaches, confusion, agitation, visual disturbance,
seizures or even coma. PRES tends to concern more women
than men. Risk factors are numerous, including hypertension,
eclampsia, auto-immune diseases, such as SLED, renal dys-
function, thrombocytopenic thrombotic purpura, hemolytic-
uremic syndrome, immunosuppressive drugs, bone mar-
row/stem cell/organ transplantation, sepsis, hyperamonemia,
sickle cell disease [8] and even ventriculo-peritoneal shunt in-
sertion/overshunting [9] . A lumbar puncture could be useful
to eliminate meningitis, or a malignant cause. However, cere-
brospinal fluid in PRES often only shows moderately elevated
protein levels with less than 5 leucocytes/ μl [12] . Differential
diagnosis for PRES in a patient with a pre-established diagno-
sis of SLED, includes lupus cerebritis, neuropsychiatric-lupus,
meningitis, ischemia, hemorrhage, a primary seizure disorder
and many others, and PRES should be considered an elimina-
tion diagnosis with supportive findings. 

CT imaging is usually ordered first in an emergency set-
ting, to rule out the differentials, and it can visualise sub-
tle hypodensities consistent with PRES. However, MRI is con-
sidered the gold standard for the diagnosis. It shows a vaso-
genic edema of the cortical and sub-cortical white matter, in
which the distribution is predominantly nonvascular, bilateral
and symmetrical in the posterior parieto-occipital lobes, but
can also be unilateral and affect other regions of the brain
[3] including frontal, inferior temporal, cerebellar, and brain-
stem regions [7] . These lesions are typically hyperintense on
T2 and FLAIR sequences, and hypointense in T1 and diffusion-
weighted imaging, with a high signal on apparent diffusion co-
efficient. Diffusion-weighted imaging is mainly useful to dif-
ferentiate PRES from ischemia, as we find low intensity signal
lesions in PRES consistent with vasogenic edema, and high in-
tensity signal lesions in cerebral ischemia consistent with cy-
totoxic edema. 

The treatment of PRES remains symptomatic and etiolog-
ical, and consists of rapid maintain of blood pressure and
neuro-reanimation to avoid permanent damage. Patients pre-
senting with PRES who are also on immunosuppressive ther-
apy should have their medication temporarily discontinued
or a decrease in dosage until the patient improves [12] . The
prognosis in usually favorable in the classic form of PRES, as
there is complete regression of the clinical and radiological
signs once the underlying cause is managed promptly, nev-
ertheless this reversible outcome is not always found. Death
is usually linked to neurological complications and a delay in
time of diagnosis and management. 

Conclusion 

PRES is a largely misdiagnosed and underestimated reversible
neurological deficit and should be considered in all young
women presenting with neurological symptoms, especially in
a context of mismanaged hypertension, active SLED, uncon-
trolled nephropathy or other risk factors. MRI FLAIR sequence
is the gold standard diagnostic method, PRES lesions are typi-
cally diffuse symmetrical posterior T2 and FLAIR hyperinten-
sities of the white matter. Given the good prognosis of PRES,
early diagnosis allows a prompt and adapted treatment and
therefore a favorable outcome by preventing permanent neu-
rological deficits or a fatal outcome. 
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