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Background: Posterior reversible encephalopathy syndrome (PRES), reversible cerebral
vasoconstriction syndrome (RCVS), or the coexistence of these two entities shares
similar risk factors and clinical features. For these conditions, a common origin has been
supposed. Even if the majority of patients show a favorable course and a good prognosis,
a small percentage of cases develop neurological complications. Up to date, only about
30 cases of PRES associated with Guillain-Barré syndrome (GBS) have been reported in
the literature.
Cases: Here, we present two cases of a particularly aggressive PRES/RCVS
overlap syndrome, associated with acute motor axonal neuropathy (AMAN) and
acute inflammatory demyelinating polyneuropathy (AIDP) variants of GBS, respectively,
presenting with similar initial clinical aspects and developing both an atypical and
unfavorable outcome. On MRI examination, the first patient showed typical aspects of
PRES, while, in the second case, radiological features were atypical and characterized
by diffusion restriction on the apparent diffusion coefficient (ADC) map. The first
patient demonstrated rapid worsening of clinical conditions until death; the second one
manifested and maintained neurological deficits with a permanent disability.
Conclusions: We suggest that PRES may conceal RCVS aspects, especially in most
severe cases or when associated with a dysimmune syndrome in which autoimmune
system and endothelial dysfunction probably play a prominent role in the pathogenesis.
Although the role of IVIg treatment in the pathogenesis of PRES has been proposed,
we suggest that GBS itself should be considered an independent risk factor in
developing PRES.
Keywords: posterior reversible encephalopathy syndrome, neuroimaging, immunoglobulins, clinical neurology,
endothelial dysfunction
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INTRODUCTION

The electroencephalogram showed multifocal epileptiform
discharges mainly in the central and posterior regions.
The patient underwent magnetic resonance (MR)
examination that showed the typical aspect of PRES lesions
with bilateral, relatively symmetric, cortical, and subcortical
parieto-occipital hyperintensities on T2-weighted and fluidattenuated inversion recovery (FLAIR) images (Figures 1A,B),
without diffusion restriction in the affected areas on the ADC
map (Figure 1C) due to vasogenic edema. After Gadolinium
administration, a mild and patchy enhancement, especially on
the left side, was noted. An MR angiography with a 3D-time of
flight (TOF) revealed multifocal segmental areas of narrowing
and dilatation of both the anterior and posterior arterial cerebral
circulation (Figure 1D).
The PRES was, therefore, suspected.
In the absence of autonomic dysfunction (no fluctuation of BP
or HR was observed during continuous monitoring in the stroke
unit), the immunomodulatory therapy was changed from IVIg to
5 sessions of plasma exchange (PEX) to arrest the rapid clinical
worsening of a patient’s conditions.
Due to the unfavorable course, 8 days after admission, a new
MRI was performed, which revealed a hemorrhagic evolution
of the lesion in the left occipital lobe (Figure 1E), associated
with massive ischemic brain damage in the left frontal, temporal,
and parietal lobes, and with the persistence of diffuse caliber
reduction of all large vessels (Figure 1F).
A new diagnostic work-up was started; 11 days later, a
CSF examination showed again marked albumin-cytological
dissociation (2.3 gr/L with 5 lymphocytes at Nageotte); PCR for
Varicella Zoster Virus (VZV) and Herpes simplex virus (HSV)
1–2, tick borne encephalitis (TBE) and Lyme serology, as well as
standard microbiological cultures on cerebrospinal fluid (CSF),
were negative.
Blood tests revealed an IgG title compatible with remote
exposition to VZV, Citomegalovirus (CMV), Epstein Barr Virus
(EBV), and Borrelia, while the IgM title was negative; screening
for HIV, West Nile Virus (WNV), Hepatitis Viruses (A, B, C), and
Toxoplasma was negative.
Autoimmune screening [antinuclear antibodies (ANA),
extractable nuclear antigen (ENA), anti-neutrophil cytoplasmic
antibodies (ANCA), complement C3, C4, cryoglobulins,
antiphospholipid and anti-cardiolipin, Rheumatoid Factor, lupus
anticoagulant] and systemic indices of inflammation [C-reactive
protein (RCP) and Erythrocyte Sedimentation Rate (ESR)]
were normal.
After PEX, the patient was treated with high-dose steroids
(1-gr methylprednisolone for 2 days). Despite treatment, the
evolution was unfavorable, and the patient needs to be transferred
to the intensive care unit, where she died 15 days after the
admission due to massive brain ischemia.

Posterior reversible encephalopathy syndrome (PRES) is
a clinical-radiological entity characterized by a potentially
reversible subcortical vasogenic brain edema and acute
neurological symptoms (1).
Reversible cerebral vasoconstriction syndrome (RCVS) is a
group of clinical entities characterized by prolonged, reversible
vasoconstriction of the cerebral arteries that resolve within 3
months, associated with a rapid or gradual onset of severe
headache, and complicated by other neurological symptoms
(stroke, hemorrhage, encephalopathy, concomitant PRES, and
seizures) in up to one-third of patients (2).
The pathophysiology of PRES, RCVS, or their rarer coexisting syndrome is still a matter of debate. In light of similar risk
factors and clinical features, a common origin has been supposed.
In most patients, a prognosis is generally favorable due to the
reversibility of those syndromes; however, permanent disability
or even death can be found in about 3–10% of cases (3).

CASE DESCRIPTION
Patient 1
A 45-year-old woman was referred to the emergency room
(ER) with a 4-day history of leg paresthesia. Two weeks
before, she had a gastroenteritis-like illness. The remaining
personal history was unremarkable. Neurological examination
revealed walk impairment, reduction in pinprick sensation and
sense of position in the distal part of legs, diffuse absence
of osteotendinous reflexes, mild reduction of strength, cranial
nerves were spared, and no sphincter dysfunction was present.
Blood pressure (BP), heart rate (HR), and other vital signs were
within normal range. The CSF examination showed high proteins
(1,7 gr/L) with a normal leukocytes count.
A neurophysiological examination was performed, including
motor nerve conduction studies, F-waves evaluation (Median,
Ulnar, SPE, and SPI nerves bilaterally), and sensory nerve
conduction studies (sural, superficial radial, median, and ulnar
nerves bilaterally), leading to the diagnosis of an acute motor
axonal neuropathy (AMAN) variant of Guillain-Barré syndrome
(GBS) (4).
Immunomodulatory
therapy
with
intravenous
immunoglobulins (IVIg) was started (0.4 g/Kg/die for 5
consecutive days); however, 12 h after terminating the first
infusion of IVIg, the patient complained of blurred vision and
headache, soon after a convulsive seizure occurred. Continuous
monitoring of BP and HR in the stroke unit did not reveal any
alteration preceding the events.

Abbreviations: PRES, posterior reversible encephalopathy syndrome; RVCS,
reversible cerebral vasoconstriction syndrome; GBS, Guillain-Barré syndrome;
ER, emergency room; BP, blood pressure; HR, heart rate; AMAN, acute motor
axonal neuropathy; IVIg, intravenous immunoglobulins; MR, magnetic resonance;
FLAIR, fluid-attenuated inversion recovery; TOF, time of flight; PEX, plasma
exchange; AIDP, acute inflammatory demyelinating polyneuropathy; MFV, mean
flow velocity; CNS, central nervous system.
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Patient 2
A 59-year-old woman, with a history of mild hypertension and
depression, treated with angiotensin-converting enzyme (ACE)inhibitor and sertraline, arrived at our ER for symmetrical
numbness and weakness in all limbs, which began 4 days earlier.

2

April 2022 | Volume 13 | Article 817295

Belgrado et al.

Beyond Posterior Reversible Encephalopathy Syndrome

FIGURE 1 | The MR examination showing symmetric bilateral cortical and subcortical hyperintensities on T2-weighted and fluid-attenuated inversion recovery (FLAIR)
images (A,B) in the parieto-occipital lobes with a high signal in the same areas on the ADC map (C) due to vasogenic edema. The 3D-TOF MR angiography (D)
demonstrating multifocal segmental areas of narrowing and dilatation of both the anterior and posterior arterial circulations. After 1 week, a hemorrhagic complication
characterized by a bright signal on T1-weighted images (E) has appeared in the left occipital lobe, while a new ischemic lesion with a low signal on the ADC map (F)
was noted in the frontal lobe.

no hemorrhage or calcification was present (Figure 2D). Diffuse
leptomeningeal enhancement was noted after a contrast medium
(Figure 2E), and MR angiography with a 3D-TOF sequence
showed slight narrowing of a P2 segment of the left posterior
cerebral artery (in this case, with fetal origin) of the basilar
trunk and the M1 segment of the right middle cerebral artery
(Figure 2F).
The PRES showing atypical imaging characteristics was,
therefore, suspected.
Transcranial doppler ultrasound evaluation was compatible
with cerebral vasospasm; mean flow velocity (MFV) in the right
middle cerebral artery was 140 and 160 cm/s in the left one;
the Lindegaard ratio was 4. The BP and HR values were normal
during continuous monitoring. Cerebral vasospasm was treated
with nimodipine, and, after 1 week, MFV was decreased to 65
cm/s bilaterally.
Due to the persistence of visual deficit and paraplegia, the
patients underwent treatment with five sessions of PEX.
On clinical examination, performed 4 months after the
discharge, the patient showed a mild improvement in motor
function with residual moderate paresis in both legs; visual acuity
was only partially recovered.

One month before, she had experienced fever for 3 days
without other symptoms.
The neurological examination revealed flaccid paraparesis
in the lower limbs and reduced muscle strength in the upper
limbs; deep tendon reflexes were diffusely absent; distal deep
sensitivity was abnormal. Cranial nerves were spared, and no
sphincter dysfunction was present. On admission, her BP and HR
were normal.
The CSF analysis showed an albumin-cytological dissociation
with 0,4 cells and 1.1 gr/L of protein.
An extensive neurophysiological examination was performed,
including motor nerve conduction studies, F-waves evaluation
(median, SPE, and SPI nerves bilaterally and right ulnar nerve),
and sensory nerve conduction studies (sural nerves bilaterally,
right superficial radial, median and ulnar nerves, and left median
nerve), which led to the diagnosis of an acute inflammatory
demyelinating polyneuropathy (AIDP) variant of GBS (4).
Treatment with IVIg was started (0.4 g/Kg/die for 5
consecutive days). No fluctuations of BP or HR were reported
during continuous monitoring of vital parameters in the stroke
unit, and the patient did not experience any symptom of
autonomic dysfunction.
The clinical status remained unchanged, but 5 days after IVIg
therapy, she developed a bilateral loss of vision.
The patient underwent an MR examination that demonstrated
the presence of cortical and subcortical T2 weighted and FLAIR
hyperintensities with mild mass effect in both parietal lobes and
the occipital horns of lateral ventricles (Figures 2A,B).
The lesions were characterized by diffusion restriction on
the ADC map (Figure 2C), consistent with cytotoxic edema;
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DISCUSSION
Although rare, the association between GBS and PRES has
been previously described in the literature, with PRES preceding
or following GBS diagnosis (5). Autonomic dysfunction with
pressure changes, altered permeability of the blood-brain
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FIGURE 2 | The MR examination demonstrated the presence of cortical and subcortical T2-weighted and FLAIR hyperintensities involving both parieto-occipital lobes
(A,B). In this case, the lesions were characterized by diffusion restriction on the ADC map (C) findings consistent with cytotoxic edema. No hemorrhagic
transformation or calcifications on SWI were seen (D). After contrast medium administration, diffuse leptomeningeal enhancement was noted (E). The MR angiography
with 3D-TOF sequence (F) showed slight narrowing of the P2 segment of the left posterior cerebral artery and the M1 segment of the right middle cerebral artery.

is responsible for systemic immune activation, which, in our
hypothesis, could lead to endothelial dysfunction and altered
vascular permeability is seen in PRES.
As responsible for systemic inflammation, GBS should
be considered a risk factor in the pathogenesis of PRES,
independently of the presence of autonomic dysfunction.
Based on these considerations, we suggest the alternative
possibility that PRES (and the coexistence of PRES-RCVS)
might be caused by the altered endothelial function and by the
immune system dysregulation that is present in GBS, supported
by the fact that, in our patients, the continuous monitoring of
vital parameters permitted the exclusion of hypertension, HR
alteration, or other dysautonomic features that, if present, could
have justified PRES.
Reversibility of the lesions and clinical aspects are a hallmark
of PRES; however, several studies report a poor outcome, with
permanent structural or clinical deficits, or even death in 26–37%
and 8–19% of cases, respectively (12).
Up to 85% of patients presenting with PRES show some
characteristics of RCVS-like cerebral vasoconstriction (13). We
suggest the coexistence of RCVS syndrome both for some
neuroradiological aspects (such as the segmental areas of
narrowing and dilatation of several cerebral arteries) and for the
poor clinical outcome, that it is reported to affect about 1/3 of
patients with RCVS (3).
Even if vasoconstriction features could be demonstrated in
some patients with PRES (14), the coexistence of these two

barrier in the central nervous system, and increased risk of
encephalopathy after IVIg treatment are believed to be involved
in the pathogenesis of PRES associated with GBS (6).
Up to date, about 30 cases of PRES associated with GBS have
been reported (7). All but one of them demonstrated autonomic
dysfunction, with high levels of BP [except for the case following
Miller–Fisher syndrome (8)].
Even if IVIg therapy is believed to be associated with PRES,
its pathogenetic role is questionable. Several cases of PRES are
reported to occur before the administration of IVIg therapy (5).
In addition, no case report of PRES has been reported after
IVIg treatment performed for another disease aside from GBS
or Miller–Fisher, except for a patient with end-stage renal failure
and hematologic disease treated with chemotherapy, which are
typical risk factors in developing PRES (9).
On the other side, a high prevalence of autoimmune disorders
as risk factors in PRES has been identified. As reported by Pilato
and colleagues, the presence of a systemic immune impairment
should be considered in the pathogenesis of PRES, especially in
normotensive patients; this possibility is supported by the fact
that both our patients were suffering from GBS, which is strongly
associated with a dysregulation of immune system response (3).
In addition, the hypothesis of an altered endothelial function
has been supposed, especially in patients with autoimmune
diseases (10).
Moreover, the release of several cytokines in GBS (tumor
necrosis factor-α, interleukin-6, interferon-γ, and IL-17) (11)
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We suggest that, in our cases, GBS may have generated a
multifactorial condition of systemic inflammation, leading to
endothelial dysfunction, in which insidious aspects, similar to
RCVS, had complicated a typical clinical picture of PRES. In
this scenario, GBS itself should be considered a risk factor
in PRES/RCVS, independent of the presence of autonomic
dysfunction. The exact mechanism underlining PRES/RCVS cooccurrence is still debated and crucial for therapeutic strategy.
Although the role of IVIg treatment in the pathogenesis of
PRES has been proposed, it remains debatable (5, 9). In
conclusion, in the cases presented here, we highlight the
hypothesis that autoimmune dysregulation, following GBS, and
endothelial dysfunction could be responsible for the development
of PRES/RCVS.

syndromes has been previously reported. Nonetheless, more
studies are needed to provide a more detailed description of
this entity.
Due to the atypical clinical and neuroradiological features of
our patients, the absence of BP alterations or other preexisting
risks factors in intracerebral hemorrhage (such as hypertension
or use of anticoagulants), as well as diffuse caliber reduction of all
large cerebral vessels shown on MRI (first case) and an altered
MFV, found on transcranial doppler ultrasound evaluation
(second case), we hypothesize that PRES was associated with
the simultaneous presence of a malignant RCVS-like cerebral
vasoconstriction syndrome.
In literature, few cases are reporting an association between
PRES and RCVS in patients with predisposing conditions (3),
characterized by a more aggressive and sometimes unfavorable
course, but no one after GBS.
In light of the prominent role of immune system activation
and the systemic inflammatory status in GBS, we suggest
the hypothesis of a central role of the immune system in
the pathogenesis of PRES, or even of PRES/RCVS co-existing
syndrome, and, subsequently, to endothelial dysfunction (15).
This interpretation could justify the Gadolinium enhancement
on MRI present in our two cases. The hypothesis of an altered
endothelial function has been already proposed in previous
studies, and it is believed to explain, at least partially, the
pathogenesis of cytotoxic transformation and irreversibility of
cerebral lesions seen in some atypical cases (3, 16).
Primary central nervous system (CNS) vasculitis is a rare but
severe condition that affects cerebral and spinal cord vessels.
For its clinical and neuroradiological characteristics, it is one of
the main challenging differential diagnoses of RCVS. Calabrese
and Mallek proposed diagnostic criteria for primary CNS
vasculitis (17). Neuroradiological and angiographic imaging can
increase the probability of a correct clinical diagnosis, although
CNS biopsy remains mandatory to confirm the diagnosis of
definite vasculitis.
In our two patients, vasculitis was considered among possible
alternative diagnoses. However, the rapid onset of symptoms
(headache, blurred vision, and altered mental status) in both
the patient and the negativity of serological findings and
cerebrospinal fluid analysis (except for mild elevation of proteins
value, explained by GBS) is better explained by RCVS.
The MR angiography demonstrated areas of narrowing and
dilatation of several cerebral arteries in both patients. Despite
these findings, the differential diagnosis between vasculitis and
RCVS cannot be done only on imaging data, without considering
clinical and laboratory findings. This difficulty in distinguishing
the two entities also remains for vessel-wall MRI, a new advanced
technique to detect inflammation in the cerebral vessel (18).
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