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Abstract

Posterior Reversible Encephalopathy Syndrome (PRES) is a rare clinical-neuroradiological condition caused by bilateral vasogenic subcortical
white matter oedema, typically in the posterior occipital and parietal lobes. It is clinically characterized by neurological symptoms, such as headache,
visual disturbances, nausea, vomiting, altered consciousness and generalized seizures. The clinical picture generally remits within a couple of
weeks without outcomes. Prognosis is strictly linked to the timeliness of diagnosis and therapy. A delay might result in irreversible neurological
consequences and death.

We report a case of PRES, during the puerperium of a young woman, after a physiological pregnancy. The sudden onset and the early diagnosis,
supported by the neuroradiological picture allowed to set up the most appropriate therapies for complete resolution of the clinical picture. Our
goal is to raise awareness among staff about the importance of health education, accurate medical history to recognize possible risk factors, and
continuous monitoring of vital signs before and after childbirth. Immediate recognition of symptoms and warning clinical signs allows for prompt
multidisciplinary decision-making on treatment to avoid short- and long-term complications and outcomes.
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Introduction

Posterior Reversible Encephalopathy Syndrome, known as Suggested to define this condition as a potential Reversible Enceph-
PRES, was first described by Hinchey J. et al. in 1996 [1]. However, alopathy Syndrome (RES), to emphasize two aspects: - the posteri-
some authors questioned its reversibility. Narbone M.C. et al. [2]  OF localization of the oedema, even if constant, could represent the
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most relevant finding of a diffuse oedema; - the reversibility is not
spontaneous, but the result of adequate treatment. It is commonly
observed in young or middle-aged adults, but it may occur at any
age. A female predominance is reported [3,4]. The characteristic
clinical signs of PRES begin abruptly and are rapidly evolving. Acute
neurological manifestations develop over few hours, but also with
a latency of days, even weeks [5]. The main symptoms and signs
are headache, visual disturbances, from hemianopsia to cerebral
blindness, other focal neurological deficit. Encephalopathy with
confusion, altered consciousness and seizures, with possible focal
onset and secondary generalization, are pathognomonic. Memory
impairments may be observed. Fischer M., Schmutzhard E. [6] re-
ported epileptic seizures in 70-74%, disorder of consciousness in
67-90%, high arterial pressure or fluctuations in arterial pressure
in 61-80%, encephalopathy in 28-92%, visual disturbances in 20-
67%, headache in 26-53%, other focal neurological deficitin 5-15%.
The rate of epileptic seizure may be even higher, up to 81% of PRES
cases [7]. Three to 17% of epileptic seizures evolve to status epilep-
ticus [8-10]. At onset PRES is a rather non-specific clinical picture,
which must be differentiated from other conditions with different
pathogenesis, requiring specific therapeutic approaches, as infec-
tious encephalitis, autoimmune and paraneoplastic encephalitis,
central nervous system
neoplasms, progressive multifocal leukoencephalopathy, osmotic

vasculitis, primary and secondary

demyelinating syndromes, other demyelinating encephalopathies,
toxic encephalopathies. An algorithm including acute onset of neu-
rological disorders, neuroimaging abnormality and reversibility of
clinical and radiological findings are highly suggestive of PRES (5).
A warning score system consider risk factors, clinical features and
EEG findings (> 10 = likely PRES) [11].

Regression of the clinical picture may occur rapidly following
the administration of drugs, although cerebral oedema may per-
sist over time, especially when the possible causes of PRES are not
identified. Rarely, it may lead to disabling outcomes due to epilep-
tic status, ischemic and/or hemorrhagic cerebral stroke, coma that
require hospitalization in intensive care [9]. Complete recovery is
reported in 75-90%, neurological sequelae in 10-20% [12], in up to
42% [13], poor neurological deficit with a Modified Rankin Scale of
2-6 in 36% [14], mortality in up to 36% of the patients [15].

The gold standard in diagnosis is represented by Nuclear Mag-
netic Resonance (MRI), particularly the sequences obtained in
relaxation time 2 (T2) and Fluid Attenuated Inversion Recovery
(FLAIR). The most characteristic imaging pattern is the presence
of oedema in the white matter of the posterior regions of both ce-
rebral hemispheres, typically in the parieto-occipital regions. Time-
ly diagnosis and multidisciplinary decision-making regarding the
most appropriate therapy are essential to avoid complications and
short- and long-term outcomes. We report the case of PRES during
puerperium in a young woman, with no risk factors and predispos-
ing conditions.

Case Report

A 33-year-old woman (G.S.), in her second pregnancy was ad-
mitted at 39 weeks of gestation for delivery by elective cesarean
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section, for previous cesarean section for post-term delivery in the
first pregnancy. At case history neither previous risk factors for
PRES nor diseases were reported. The course of the pregnancy was
physiological, although an excessive weight gain (about 20 kg) was
reported.

Atadmission, general condition was good. The following param-
eters were measured: arterial blood pressure (BP) 100/70 mmHg,
heart rate 62 beats/minute, body temperature 36.5°C, Oxygen Sat-
uration 97%. Pre-operative haematological parameters were with-
in normal limits. At cardiology examination, no abnormality was
present, electrocardiogram and echocardiogram were normal. The
patient underwent cesarean section under spinal anesthesia. Vital
signs and diuresis during surgery and in the following two hours
postpartum were normal. At day 2, the patient began to complain
headache in orthostatism. In the suspicion of headache after lum-
bar puncture, she was hydrated, kept in bed in lateral-prone or su-
pine recumbency. Betamethasone 4 mg 1 vial, bid, im, and Parac-
etamol 1000 mg 1 vial, bid, iv.,, were administered.

Atday 5, due to the persistence of headache and the appearance
of mild mental confusion, a neurological evaluation was requested,
which showed the presence of hyperelicitable patellar deep ten-
don reflexes. At day 6, after the routine morning check of the vital
parameters, which were normal, the patient complained malaise,
followed by loss of consciousness for few seconds, with fall to the
ground. When consciousness resumed, the general and neurolog-
ical physical examination was normal. During the same morning,
the patient experienced two more episodes of loss of consciousness
with tonic stiffening, followed by generalized tonic-clonic seizures,
treated with bolus of diazepam 10 mg, twice, iv. Moreover, magne-
sium sulphate 1 vial in 100 ml 0,9% sodium chloride solution and
levetiracetam 500 mg in 500 ml 0,9% sodium chloride solution, 20
ml/h, iv, were added to therapy, already after the first seizure, and
increased at 1000 mg/daily after 12 hours (Figure 1 and 2).

In the post-critical phase, the patient appeared in a mild state of
confusion with amnesia of the event. Vital signs continuously mon-
itored from the first episode were normal, except for a BP measure-
ment of 155/90 mmHg. The patient underwent neuroimaging. Cra-
nial computerized tomography showed a swelling of the genienal
soft tissues on the left, with tenuously hyperdense tissue, related
to mild extravasation of blood, because of the trauma. T2 FLAIR
MRI showed alterations in the cortico-subcortical signal, not only
in bilateral parieto-occipital regions, but also in frontal lobes and
at the vertex (Fig.1 A). Clinical picture, supported by MRI findings,
confirmed the diagnosis of PRES. Anti-inflammatory, analgesic, an-
ti-epileptic, anti-hypertensive and anti-oedema therapy was set up
according to the following scheme: Perfalgan 1000 mg 1 vial, bid,
iv; Decadron 4 mg 1 vial x 3, iv; Levetiracetam 500 mg/5 ml 2 vials
in 500 ml 0,9% sodium chloride solution in 24 hours, Nimodipine
5 drops x 3, after BP control; osmotic therapy was suggested in
case of symptoms and signs of intracranial hypertension. During
post-critical observation, vital signs were normal, except for a BP
value of 152/94 mmHg. The hydroelectrolyte balance and blood
chemistry tests were normal. The condition of the patient improved
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rapidly. At day 9, the patient was discharged wit maintenance ther- ~ MRI check, performed at month IV, showed a complete regression
apy and an indication of follow-up at one month. The last EEG and  of the clinical picture (Figure. 1 B).
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Figure 1 (a-d): T2-FLAIR weighted images in acute phase of PRES.
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Figure 2 (a-d): T2-FLAIR weighted images at a 4th month follow up.
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Discussion ally, acute peaks of arterial hypertension, pre clampsia/eclamp-

PRES is a rare neuroradiological clinical condition, whose
pathogenesis is not fully elucidated, yet. Physiological cerebral per-
fusion pressure is 50-150 mmHg. This allows a constant cerebral
blood flow, regulated through a fine innervation of the tunica media
of the cerebral arterioles, that modifies their caliber in response
to stimuli of various kinds and perturbations of the homeostatic
balance, such as transmural pressure, partial pressure of CO2, lev-
els of catecholamines. The most accredited hypothesis sustains an
alteration of these mechanisms of autoregulation of the cerebral
circulation in PRES, caused by multiple factors. This dysfunction
may account for development of focal vasogenic oedema. The poor
sympathetic innervation of the posterior cerebral circulation and
reduced opposition to parasympathetic reflex vasodilatation might
explain the increased sensitivity of the parieto-occipital areas to
changes in blood pressure and parenchymal perfusion [16]. Usu-
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sia, haemolysis syndrome, elevated liver enzymes, low platelets
(HELLP) in pregnancy, puerperium, infections, sepsis, hypercalce-
mia, other systemic conditions, autoimmune and neoplastic dis-
eases, renal failure, organ transplantation, administration of drugs
(including immunosuppressants, chemotherapy, etc.) are the most
common comorbidities. However, severe cases of PRES have also
been described in the absence of elevated blood arterial pressure
and/or other predisposing factors. Then, the most reliable criti-
cal factor seems to be related to abrupt changes in blood pressure
values, leading to cerebral hypo- and hyperperfusion phenomena,
which may cause damage to the vascular endothelium with rupture
of the blood-brain barrier and possible subsequent extravasation
of plasma and macromolecules into the brain parenchyma [17]. Ac-
cording to the “vasogenic theory” the damage is caused by sudden
raise in blood arterial pressure, linked to an increased production
of vasopressin and catecholamines, activation of the renin-angio-
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tensin system, alteration of the cerebral autoregulatory response,
production of endothelins with both vasoconstrictor and vasodi-
lator effects through EBA and EBB receptors, respectively [18,19],
subsequent damage of the blood-brain barrier, apparent hyperper-
fusion with extravasation of plasma and macromolecules, vasogen-
ic oedema, followed by the activation of a cascade of inflammatory
events, increased expression of the NF-kB pathway, production of
cytokines, such as IL-6.

Thirty percent of PRES patients are normo or hypotensive
[6,20]. According to the “neuropeptide theory”, deriving from the
observation of the syndrome also in subjects suffering from arteri-
al hypotension, the damage of the blood-brain barrier is caused by
hypoperfusion, related to the presence of endogenous factors or ex-
ogenous toxins [21] that cause the release of vasoactive molecules,
such as bradykinin, histamine, endotelins, nitric oxide, arachidonic
acid, thromboxane A2, prostacyclin, oxygen radicals. Phenomena
of vasoconstriction and vasodilation, downstream hypoperfusion,
modification of the expression of endothelial adhesion molecules,
with recruitment and crossing of cells of the immune system
through the endothelial wall, cytokine production occur. Possible
complement activation, humoral and cell-mediated cytotoxicity
may further worsen endothelial and cerebral damage and trigger
autoimmune responses. However, a study on cerebrospinal flu-
id and peripheral blood showed activation of innate immune re-
sponse, characterized by the presence of intermediate monocytes
CD14++/CD16+, predictive of PRES diagnosis and correlated with
duration of hospital stay. These cells are potent activators of Th17
cells. They may herald a downstream vascular dysfunction in re-
sponse to systemic challenges, as infections or other conditions of
immunosuppression [22].

These mechanisms are confirmed by studies performed with
cerebral angiography and MRI with angio sequences, which showed
vessel wall irregularities (“string of beads appearance”), suggestive
of vasoconstriction and vasodilation phenomena, in more than
80% of patients with PRES [23].

Endothelial damage and dysfunction of the cerebral arterioles
are evident after exposure to agents that damage the blood-brain
barrier (cytotoxic drugs, immunosuppressants, endothelial toxins),
in pre-eclampsia and hypertensive encephalopathy. The former is
a condition related to an imbalance between pro-angiogenic and
anti-angiogenic factors, leading to placental dysfunction with sub-
sequent generalized extension of endothelial injury [24].

Thus, the onset of PRES, even in apparently healthy subjects,
might be determined by subacute and transient increases or de-
creases in blood pressure, due to dysregulation of responsiveness
of the vascular bed. The altered vascular permeability is initially
reversible, and, once the triggering cause has been removed, the
pre-existing physiological condition is restored within a few weeks.
Another pathogenetic hypothesis ought to be considered. Gonadal
hormones flare up during pregnancy and sharply drop after deliv-
ery. Their levels are influenced by maternal age, parity, body mass
index (BMI), ethnicity, gender of the foetus, and lifestyle factors.
Deviating steroid concentrations during the peripartum may be as-
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sociated with pathological conditions at brief and long term [25].
Sex steroids are mainly secreted by ovaries, but cerebral produc-
tion is also described, through de novo synthesis from cholesterol
or through resynthesis of local steroid metabolites. In autocrine,
paracrine and endocrine ways, they modulate neuronal excitability
and brain plasticity. They are involved in brain development and
plasticity, influencing cell migration and differentiation, axonal
sprouting, synaptogenesis, dendritic branching, and myelination.
Their trophic effects emerge early in brain development and keep
on acting on adulthood, both in healthy and injured tissues [26].
They stabilize neuronal function, support neuronal viability, pre-
vent neuronal death, through regulation of neuronal gene tran-
scription, action on GABA-A receptors, inhibition of glutamate-me-
diated toxicity, reduction of NF-kappa-B activation, expression of
inducible nitric oxide synthase and production of inflammatory
mediators, promoting anti-oxidant activity via preventing lipid
peroxidation and scavenging free radicals. Oestrogen increases
cerebral blood flow and angiogenesis, through release of endo-
thelium-derived relaxing factor, antagonism of endothelin-related
vasoconstriction, hyperpolarization of vascular smooth muscle,
calcium antagonist effect. Moreover, progesterone modulates the
expression of aquaporin 4 channels, reducing brain oedema, and
activates the expression of brain neurotrophic factor [27]. During
pregnancy hormonal levels have a role in inducing and maintain-
ing tolerance to paternal alloantigens to prevent rejection of the
foetus. A shift towards Th1 dominance, and a fall in Th2 and Treg
cells, followed by altered cytokine pattern in the first weeks follow-
ing delivery, have been reported. Indeed, all these changes may re-
sult in the worsening of Th1 and Th17-type autoimmune diseases
after delivery. In the postpartum period remarkable decrease of
Leukaemia Inhibitory Factor Receptor (LIF-R), Latency-Associated
Peptide Transforming Growth Factor beta-1 (LAP TGF-beta-1), C-C
motif Chemokine 28 (CCL28), Oncostatin M (OSM) and Fibroblast
Growth Factor 21 (FGF21) are detected, together with decrease of
Interleukin (IL) 6 and IL-10, while Tumor Necrosis Factor ligand
superfamily member 11 (TRANCE), Tumor Necrosis Factor ligand
superfamily member 12 (TWEAK), and C-C motif Chemokine/Eo-
taxin (CCL11) increase [28]. Therefore, all the described cascade of
events, hormonal changes included, may contribute to PRES devel-
opment. Their entity and persistence are crucial in determining its
extension and severity. The prevalence and incidence of PRES may
be underestimated, considering that this potentially pathological
milieu may develop after delivery.

MRI of the brain is the gold standard diagnostic tool. It allows
early detection of diffuse vasogenic oedema of the white matter, its
posterior site, in the parieto-occipital regions, extent of damage,
differential diagnosis with other pathological conditions. The pecu-
liar lesions of PRES are symmetrical, hypointense in T1-weighted
sequences, hyperintense in T2-weighted and T2 FLAIR sequences,
isointense or mildly hyperintense in DWI. They have a watershed
pattern [29]. Apparent diffusion coefficient (ADC) maps may show
normal or increased diffusion in the case of vasogenic edema (sig-
nal hyperintensity), restricted in the case of cytotoxic edema (sig-
nal hypointensity). Following gadolinium administration, linear
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or perimetral enhancement (gyrus-like) was observed in 20% of
patients. PRES is considered mild when cortical and subcortical
white matter oedema is present, without mass effect, herniations,
hemorrhages, minimal involvement of another region (cerebellum,
brainstem, basal nuclei). Moderate PRES is defined by the presence
of confluent oedema extending from the cortex to the deep white
matter without extension to the periventricular regions or mild in-
volvement of two of the other regions indicated above (cerebellum,
brainstem and basal nuclei). A mild mass effect may be present,
without herniations or midline shifts, hemorrhages. Severe PRES
is characterized by confluent oedema extending from the cortex to
the ventricles, midline shift or herniation due to oedema or hemor-
rhage, involvement of three other regions (cerebellum, brainstem,
and basal ganglia) [30]. As mentioned above, DWI sequences and
ADC maps are useful for distinguishing vasogenic edema from cy-
totoxic edema, typical of hypoperfusion in cases of cerebral infarc-
tion or other conditions, such as inflammatory, demyelinating and
space-occupying lesions. However, small areas of restriction of dif-
fusion and large areas of vasogenic oedema are found in 15-33% of
PRES patients [31,32]. These, hyperintense in DWI, hypointense in
ADC maps, indicate cytotoxic edema and are predictive of incom-
plete recovery and poor prognosis [33]. The study of intracranial
vessels with MRI with angio sequences, CT angiography and tran-
scranial Doppler ultrasound are indicated for the differential diag-
nosis with reversible cerebral vasoconstriction syndrome, which
also appears with intense headache in the postpartum period [34].
Cerebral hemorrhages are found in 10-30% of cases.

These are of different magnitudes, from microbleeds in suscep-
tibility-weighted sequences (SWI), to minute focal hemorrhages
(<5 mm), subarachnoid hemorrhages at the level of the cerebral
sulcus, focal hematomas of variable size [31,35]. By SWI images,
they may be detected in 64% of PRES cases [36].

Arterial Spin Labeling MRI showed hyperperfusion in the ma-
jority of PRES patients. However, conflicting results are reported
on perfusion images. Considering time of imaging, hyperperfusion
is detected in acute phase, hypoperfusion in subacute phase [37].
The evolution of PRES is usually benign and is closely linked to the
timeliness of diagnosis and therapy. However, residual vascular pa-
renchymal brain damage may be observed [31].

There are no specific indications regarding treatment. Certain-
ly, the elimination of any triggering factors and the normalization of
blood pressure values are essential to avoid ischemic and/or hae-
morrhagic complications in the brain. Membrane stabilizing drugs
and anti-oedema drugs can also help, if necessary, to promote the
resolution of cerebral oedema. However, steroids may even contrib-
ute to worsening of clinical conditions [38]. A complete regression
of clinical manifestations has been described in 35 to 100% of cas-
es. In the case of neurological complications, the regression rate is
lower (49-75%), over a period ranging from 5-7 days to 17 months.
Predictive factors of malignant PRES are related to Glasgow Coma
Scale < 8, clinical worsening despite treatment of intracranial
pressure, radiological severity [39]. Recurrences were described
in about 2-4% of the cases, even in 8% of the cases [40-42]. The
prognosis is generally favorable, with rapid recovery in most cases
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(75-90%). The mortality rate is 6-36% and is mainly related to ce-
rebral hemorrhage, acute hydrocephalus, marked cerebral edema
[7,35,39,41,43]. The risk of epilepsy and stroke is higher in patients
with PRES positive history case [44,45].

Conclusions

PRES is a recently described, little-known and often undiag-
nosed syndrome in gynecology and obstetrics services. Although
almost always related to eclampsia, pre-eclampsia and HELLP
syndrome, it has also been described in women who have recently
given birth with normal blood pressure values and without other
risk factors. The case of PRES come to our observation involved a
woman who had recently given birth in good health. Medical his-
tory was negative regarding the presence of risk factors for PRES.
The available clinical and laboratory data ruled out a condition of
eclampsia, even in its atypical forms, as well as the presence of oth-
er morbid conditions. It is hypothesized that a condition of altered
vascular bed responsiveness with temporary and subacute arterial
pressure changes, due to autonomic dysregulation, hormonal im-
balance, triggered the onset of PRES. Lastly, we do not exclude that
constitutional meiopragic status, together with increased venous
stasis, because of excessive body weight gain, may have further
contributed to PRES pathogenesis, accounting for the peculiar lo-
calization in posterior and watershed areas. The initial symptom
was headache, initially interpreted as a complication of spinal an-
esthesia. Its persistence and the subsequent appearance of seizures
led to the hypothesis of a different genesis. Close monitoring of
symptoms coordinated management involving a multidisciplinary
team and targeted diagnostic investigations (MRI) allowed a pre-
cise diagnosis and an adequate therapy with a favorable prognosis
for the patient. Further studies are needed to deep the knowledge
on PRES. The incidence may be underestimated. On a predisposing
asset, abrupt modifications of vascular tone and hormonal levels
may trigger clinical manifestations and account for the radiological
findings. Health education of healthcare professionals is pivotal for
early recognition of clinical features and prompt treatments to re-
duce maternal morbidity and mortality and neurological sequelae
in the short and long term.
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