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Summary

Background: Posterior Reversible Encephalopathy Syndrome (PRES) is an acute neu-
rovascular syndrome characterized by vasogenic cerebral edema and heterogeneous
neurological manifestations. Although most commonly associated with hypertensive
disorders of pregnancy, PRES may also develop during the postpartum period, when
persistent cerebrovascular vulnerability and atypical clinical presentations can delay di-
agnosis and increase the risk of severe maternal neurological complications.

Objective: To critically review the evidence on postpartum PRES, focusing on its clinical
presentation, pathophysiological mechanisms, diagnostic approach, neuroimaging char-
acteristics, management strategies, and maternal outcomes, while examining the evolving
concept of PRES as the cerebral manifestation of systemic maternal endotheliopathy.

Methods: A critical narrative review was conducted through a structured literature search
of the PubMed, Scopus, and Google Scholar databases. Case reports, case series, obser-
vational studies, neuroradiological investigations, and review articles addressing post-
partum PRES were critically appraised and synthesized using a thematic approach.

Key findings: Postpartum PRES is increasingly recognized as a heterogeneous neuro-
vascular syndrome whose clinical spectrum extends beyond the classical triad of head-
ache, seizures, and hypertension. Recognition of normotensive presentations, atypical
neuroimaging patterns, and delayed postpartum onset has challenged the traditional
view of PRES as a disorder driven exclusively by severe hypertension. Emerging evi-
dence increasingly suggests that systemic endothelial injury, inflammatory activation,
angiogenic imbalance, and impaired cerebral autoregulation may act synergistically in
the pathogenesis of the syndrome. Magnetic resonance imaging is the diagnostic cor-
nerstone, while early recognition, appropriate blood pressure control, magnesium sul-
fate administration when indicated, and multidisciplinary management are associated
with favorable neurological outcomes.

Conclusion: The available evidence suggests that postpartum PRES is more appro-
priately viewed as the cerebral manifestation of systemic endothelial dysfunction oc-
curring within a uniquely vulnerable postpartum physiological environment rather than
solely as a neurological complication of hypertensive pregnancy. This integrated per-
spective helps explain the clinical heterogeneity of the syndrome and underscores the
importance of early diagnosis, continued postpartum surveillance, and timely interven-
tion to optimize maternal outcomes.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is an acute neurovas-
cular disorder characterised by a sudden onset of neurological symptoms as-
sociated with predominantly vasogenic cerebral oedema. First described as a
reversible syndrome affecting the posterior regions of the brain, PRES is now
recognised as a far more heterogeneous condition. Clinical experience and
advances in neuroimaging have shown that its manifestations, radiological
patterns, and outcomes extend well beyond the original description. PRES has
been reported in association with numerous conditions, including hypertensive
emergencies, autoimmune diseases, renal failure, immunosuppressive therapy,
and hypertensive disorders of pregnancy (Hinchey et al. 1996; Bartynski 2008;
Fugate and Rabinstein 2015).

Among these settings, the postpartum period deserves particular atten-
tion. Women with preeclampsia or eclampsia remain at risk of developing
PRES even after delivery, when the placenta has been removed, and preg-
nancy is often assumed to have resolved. However, endothelial dysfunction,
cerebrovascular instability, and other pathophysiological alterations may
persist throughout the puerperium, leaving the maternal brain vulnerable
to acute neurological injury. Because postpartum surveillance generally be-
comes less intensive after childbirth, early symptoms such as headache,
seizures, visual disturbances, or altered mental status may initially be at-
tributed to more common postpartum conditions, delaying recognition of
PRES and appropriate treatment (Fisher et al. 2016; McDermott et al. 2018;
Keepanasseril et al. 2022).

Although substantial progress has been made in understanding PRES, im-
portant aspects of its pathophysiology, diagnosis, and clinical management
remain incompletely defined, particularly in the obstetric population. Growing
recognition of atypical presentations, normotensive cases, and heterogeneous
neuroimaging findings has challenged the traditional view of PRES as a neuro-
logical complication driven primarily by severe hypertension. Instead, increas-
ing evidence supports a broader interpretation in which postpartum PRES de-
velops within a complex neurovascular environment characterised by systemic
endothelial dysfunction, angiogenic imbalance, inflammation, and impaired
cerebral autoregulation (Fugate and Rabinstein 2015; Karumanchi 2016; Mc-
Dermott et al. 2018).

This review critically examines the current evidence on postpartum
PRES, focusing on its clinical presentation, pathophysiological mecha-
nisms, diagnostic approach, neuroimaging characteristics, management
strategies, and maternal outcomes. By integrating recent advances in ob-
stetric medicine, vascular biology, and neuroradiology, it aims to provide an
updated perspective on postpartum PRES and to discuss its implications
for clinical practice.

JBCR 19: 213-233 (2026), DOI: 10.3897/jbcr.e206543 214



Simona Lerario: Postpartum posterior reversible encephalopathy syndrome

Methodology

This study was conducted as a narrative review to synthesise the current ev-
idence on Posterior Reversible Encephalopathy Syndrome (PRES) occurring
during the postpartum period.

A comprehensive literature search was conducted using the PubMed, Sco-
pus, and Google Scholar electronic databases between May and June 2026,
including studies published up to June 2026. Given the limited availability of
prospective studies specifically addressing postpartum PRES, evidence from
case reports, case series, observational studies, neuroradiological investi-
gations, mechanistic studies, and relevant review articles was integrated to
provide a comprehensive overview of current concepts. The search included
articles published up to the time of manuscript preparation. It combined Med-
ical Subject Headings (MeSH) with free-text keywords, including Posterior Re-
versible Encephalopathy Syndrome, PRES, postpartum, puerperium, pregnancy,
preeclampsia, eclampsia, hypertensive disorders of pregnancy, posterior re-
versible leukoencephalopathy syndrome, magnetic resonance imaging, MRI,
neuroimaging, endothelial dysfunction, and blood-brain barrier.

Twenty-four publications were selected based on their relevance to the ep-
idemiology, clinical presentation, pathophysiology, diagnosis, neuroimaging
characteristics, management, prognosis, or outcomes of postpartum PRES. EI-
igible sources included case reports, case series, retrospective and prospective
observational studies, neuroradiological investigations, mechanistic studies,
and review articles. Articles published in English and a relevant study available
in French were considered. Conference abstracts lacking sufficient clinical in-
formation, duplicate publications, and studies unrelated to pregnancy or the
postpartum period were excluded.

The selected literature was critically appraised and synthesised using a the-
matic approach. Rather than providing a chronological summary of published
studies, the evidence was organised into clinically relevant domains, including
the evolving concept of postpartum PRES, clinical presentation, pathophysio-
logical mechanisms, diagnostic strategies, neuroimaging characteristics, man-
agement, prognosis, and future perspectives. Particular emphasis was placed
on identifying areas of consensus and controversy, recurring clinical and neu-
roradiological patterns, and emerging evidence supporting systemic endotheli-
al dysfunction as a central mechanism underlying the clinical heterogeneity of
postpartum PRES. The objective was not to perform a quantitative synthesis of
the available literature but to develop an integrated, clinically relevant interpre-
tation of the current evidence.

Discussion

The evolving concept of postpartum posterior reversible
encephalopathy syndrome

Few neurological syndromes have undergone as profound a conceptual evo-
lution as Posterior Reversible Encephalopathy Syndrome (PRES). Originally
described as a clinico-radiological entity characterised by reversible posterior
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vasogenic oedema (Hinchey et al. 1996), PRES is now recognised as a het-
erogeneous neurovascular syndrome whose clinical spectrum, neuroimaging
features, underlying biological mechanisms, and outcomes extend well beyond
its original definition (Bartynski 2008; Fugate and Rabinstein 2015). Among the
diverse clinical settings in which PRES occurs, the postpartum period provides
one of the most explicit examples of this evolving understanding (McDermott
et al. 2018). During the puerperium, profound physiological changes, includ-
ing rapid hemodynamic and intravascular volume shifts, persistent endotheli-
al activation, inflammatory dysregulation, and residual angiogenic imbalance
following placental delivery, converge to impair cerebrovascular homeostasis
(Karumanchi 2016; McDermott et al. 2018). Together, these processes create
a biological environment in which the cerebral circulation becomes particularly
susceptible to endothelial injury, blood-brain barrier disruption, and the develop-
ment of vasogenic oedema (Fugate and Rabinstein 2015; Karumanchi 2016).

This broader perspective is particularly relevant because postpartum PRES
cannot be fully explained by hypertension alone. Although hypertensive disor-
ders of pregnancy, particularly preeclampsia and eclampsia, remain the most
common clinical context (McDermott et al. 2018; Keepanasseril et al. 2022; Ba-
hadur et al. 2022), PRES has also been reported following delayed postpartum
eclampsia, postpartum haemorrhage, uterine artery embolisation, and in wom-
en who initially present without significant hypertension (Shi et al. 2017; Katwal
et al. 2023; Rho et al. 2023; Stoyanova et al. 2026). Moreover, case reports and
observational studies indicate that acute neurological manifestations may pre-
cede the development of overt hypertension, suggesting that elevated blood
pressure is not invariably the initiating event in postpartum cerebral injury (Kat-
wal et al. 2023; Rho et al. 2023; Stoyanova et al. 2026). These observations
support the concept that postpartum PRES represents the final neurovascu-
lar manifestation of obstetric disorders characterised by systemic endothelial
dysfunction and impaired cerebrovascular homeostasis (Fugate and Rabin-
stein 2015; Karumanchi 2016; McDermott et al. 2018). Within this framework,
hypertension appears to function primarily as an amplifying factor superim-
posed on an already vulnerable cerebral endothelium rather than as the sole
pathogenic mechanism (Fugate and Rabinstein 2015; McDermott et al. 2018).
This integrated model helps reconcile several observations that have histor-
ically appeared contradictory, including normotensive presentations, delayed
postpartum onset, heterogeneous neuroimaging findings, and the inconsistent
relationship between blood pressure severity and neurological manifestations.

This evolving concept also helps explain the marked clinical and neurora-
diological heterogeneity reported in contemporary studies (Bartynski 2008;
Fisher et al. 2016; Mai et al. 2021). Rather than presenting with the classic
combination of severe hypertension, headache, seizures, visual impairment,
and symmetrical parieto-occipital oedema, patients may present with isolated
cortical blindness, focal neurological deficits, psychiatric symptoms, delayed
postpartum presentation, or only modest elevations in blood pressure (Fisher
et al. 2016; Waghamare et al. 2021; Stoyanova et al. 2026). Similarly, neuroim-
aging frequently demonstrates cerebral involvement extending well beyond the
posterior regions originally considered characteristic of the syndrome (Choh et
al. 2011; Junewar et al. 2014; Bartynski 2008; Mai et al. 2021).
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Rather than representing distinct disease entities, this variability most likely
reflects differences in the anatomical distribution and the severity of endothe-
lial injury (Bartynski 2008; Fugate and Rabinstein 2015). From this perspective,
PRES may be more appropriately viewed as a neurovascular phenotype than
as a single disease, in which diverse systemic insults converge on a common
pathway of endothelial dysfunction, ultimately producing a spectrum of cerebral
injury ranging from vasogenic oedema to cytotoxic injury, haemorrhage, infarc-
tion, and permanent neurological sequelae (Bartynski 2008; Legriel et al. 2012).

The term reversible also warrants careful reconsideration. Although most ob-
stetric patients recover completely following timely diagnosis and treatment, re-
versibility should not be regarded as an intrinsic characteristic of the syndrome
(Legriel et al. 2012). Rather, neurological recovery largely depends on prompt
interruption of the underlying neurovascular injury before irreversible structural
damage occurs (Bartynski 2008; Legriel et al. 2012; Junewar et al. 2014).

Collectively, these observations support a broader neurovascular interpre-
tation of postpartum PRES and provide the conceptual framework for under-
standing the clinical features, pathophysiological mechanisms, diagnostic ap-
proach, neuroimaging characteristics, and management strategies discussed
in the following sections.

Clinical presentation: Beyond the classical triad

The clinical presentation of postpartum Posterior Reversible Encephalopathy
Syndrome (PRES) is highly heterogeneous and extends well beyond the clas-
sical triad of headache, seizures, and hypertension (Bartynski 2008; Fisher et
al. 2016; Fugate and Rabinstein 2015). The type and severity of neurological
manifestations largely reflect the anatomical distribution and extent of cere-
bral involvement, resulting in markedly different clinical presentations despite
a common underlying neurovascular process (Bartynski 2008; Mai et al. 2021).
Because these manifestations frequently mimic more common obstetric, an-
aesthetic, metabolic, or neurological conditions, postpartum PRES remains
susceptible to delayed recognition (Patel et al. 2019; Dunphy et al. 2022). Con-
sequently, diagnosis depends on recognising the overall constellation of acute
neurological symptoms within the appropriate obstetric context rather than on
any single clinical feature (Bartynski 2008; McDermott et al. 2018). Importantly,
these manifestations rarely occur in isolation; instead, they often coexist and
evolve rapidly, reflecting the dynamic progression of cerebral endothelial injury.

Headache is the most frequently reported presenting symptom, yet paradox-
ically it is also the least specific (Fisher et al. 2016; Dunphy et al. 2022). During
the postpartum period, headache is common and is often attributed to benign
conditions such as sleep deprivation, dehydration, migraine, hormonal fluctua-
tions, or postdural puncture syndrome (Patel et al. 2019; Dunphy et al. 2022).
The principal diagnostic challenge is distinguishing the minority of patients in
whom headache represents evolving cerebral dysfunction (Patel et al. 2019).
When accompanied by visual disturbances, seizures, altered mental status,
focal neurological deficits, or hypertensive disorders of pregnancy, headache
should prompt urgent neuroimaging rather than symptomatic treatment alone
(Bartynski 2008; McDermott et al. 2018; Patel et al. 2019).
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Seizures remain the neurological manifestation most commonly leading to
the diagnosis of obstetric PRES (Fisher et al. 2016; Keepanasseril et al. 2022;
Bahadur et al. 2022). Generalised tonic-clonic seizures predominate, although
recurrent seizures and status epilepticus have been reported in more severe cas-
es (Legriel et al. 2012). Historically, seizures occurring during pregnancy or the
puerperium were considered almost synonymous with eclampsia (Hinchey et al.
1996). Advances in neuroimaging have refined this concept by demonstrating va-
sogenic cerebral oedema in the majority of women with eclamptic seizures, sug-
gesting that eclampsia and PRES frequently share a common pathophysiological
substrate (Junewar et al. 2014; Mai et al. 2021). Nevertheless, this relationship
is not absolute: not all women with eclampsia develop MRI-confirmed PRES, and
not all patients with PRES experience seizures (Fisher et al. 2016; Mai et al. 2021).

Visual disturbances are among the most characteristic manifestations of
postpartum PRES and, in some patients, may represent the earliest indication
of cerebral involvement (Waghamare et al. 2021; Stoyanova et al. 2026). Clin-
ical manifestations range from blurred vision and photopsia to homonymous
hemianopia, diplopia, visual neglect, and complete cortical blindness (Bartynski
2008; Waghamare et al. 2021). Because the occipital lobes are most frequently
affected, profound visual impairment may occur despite an otherwise normal
ophthalmological examination (Bartynski 2008). This discrepancy between se-
vere visual loss and the absence of ocular abnormalities is an important diag-
nostic clue, pointing to a cortical rather than an ophthalmic origin (Damak et al.
2022; Waghamare et al. 2021; Stoyanova et al. 2026).

Several case reports have described patients who initially undergo ophthal-
mological evaluation before the neurological basis of their symptoms is rec-
ognised (Waghamare et al. 2021; Damak et al. 2022; Stoyanova et al. 2026).
Visual symptoms may precede more typical neurological manifestations and
should therefore prompt early neurological assessment and brain MRI, particu-
larly in postpartum women (Stoyanova et al. 2026). Promptly recognised visual
deficits often resolve completely following appropriate treatment (Waghamare
et al. 2021; Damak et al. 2022; Stoyanova et al. 2026).

Altered mental status generally reflects more extensive cerebral involvement
(Bartynski 2008; Legriel et al. 2012). Clinical manifestations range from subtle
impairment of attention and cognition to agitation, confusion, disorientation,
somnolence, and, in severe cases, coma (Legriel et al. 2012). Increasing evi-
dence suggests that psychiatric manifestations should be regarded as part of
the clinical spectrum of PRES rather than exceptional presentations (Bartyns-
ki 2008; Fugate and Rabinstein 2015). Acute psychosis, delirium, and marked
behavioural disturbances have all been reported in postpartum patients, most
likely reflecting diffuse cortical and subcortical dysfunction rather than primary
psychiatric illness (Bartynski 2008). Failure to recognise these atypical presen-
tations may substantially delay appropriate neurological assessment and neu-
roimaging (Bartynski 2008; Patel et al. 2019).

Hypertension remains an important clinical feature (McDermott et al. 2018;
Keepanasseril et al. 2022; Bahadur et al. 2022). Its absence, however, should not
be considered sufficient to exclude the diagnosis, as normotensive postpartum
PRES has been repeatedly documented (Katwal et al. 2023; Tulin Gesoglu et al.
2024; Stoyanova et al. 2026). Patients may develop PRES despite only transient
or moderate elevations in blood pressure, whereas others with comparable de-

JBCR 19: 213-233 (2026), DOI: 10.3897/jbcr.e206543 218



Simona Lerario: Postpartum posterior reversible encephalopathy syndrome

grees of hypertension never develop cerebral involvement (Keepanasseril et al.
2022; Tulin Gesoglu et al. 2024; Stoyanova et al. 2026). Blood pressure should
therefore be interpreted within the broader clinical context rather than as an iso-
lated diagnostic criterion (Fugate and Rabinstein 2015; McDermott et al. 2018).

The timing of symptom onset represents another important clinical consid-
eration. Although PRES frequently develops before delivery or during labour in
women with severe preeclampsia or eclampsia (Fisher et al. 2016; Keepanas-
seril et al. 2022), a substantial proportion of cases present only after childbirth
(Shi et al. 2017; Katwal et al. 2023; Rho et al. 2023; Stoyanova et al. 2026). This
delayed presentation is particularly challenging because clinical surveillance
often declines following delivery despite the persistence of endothelial dys-
function, inflammatory activation, and profound hemodynamic changes (Karu-
manchi 2016; McDermott et al. 2018). Accordingly, the puerperium should be
regarded as a period of continued neurological vulnerability rather than the end
of pregnancy-related risk (Fugate and Rabinstein 2015; McDermott et al. 2018).

Ultimately, no single symptom or clinical sign is sufficient to establish or
exclude the diagnosis of postpartum PRES (Bartynski 2008; Fugate and Rabin-
stein 2015). Acute neurological manifestations—including headache, seizures,
visual disturbances, encephalopathy, psychiatric symptoms, or focal neurologi-
cal deficits—should therefore prompt consideration of PRES in any postpartum
patient (Bartynski 2008; McDermott et al. 2018). Recognising this broad clinical
spectrum is essential for achieving timely diagnosis and favourable neurologi-
cal outcomes (Bartynski 2008; Legriel et al. 2012).

Pathophysiology: from cerebral autoregulation to systemic
endothelial dysfunction

Despite almost three decades of investigation, the pathophysiology of Poste-
rior Reversible Encephalopathy Syndrome (PRES) remains incompletely under-
stood (Bartynski 2008; Fugate and Rabinstein 2015). Historically, two principal
mechanisms have dominated the discussion: failure of cerebral autoregulation
secondary to acute hypertension and primary endothelial dysfunction leading to
blood-brain barrier disruption (Bartynski 2008; Fugate and Rabinstein 2015). In-
creasingly, however, these mechanisms are viewed not as competing hypotheses
but as interconnected components of the same neurovascular cascade (Fugate
and Rabinstein 2015). Systemic endothelial injury appears to lower the threshold
at which cerebral autoregulatory mechanisms fail, whereas acute hemodynamic
stress accelerates injury within an already vulnerable cerebral microvasculature
(Fugate and Rabinstein 2015; Karumanchi 2016; McDermott et al. 2018).

The autoregulatory hypothesis originated from the observation that many
patients with PRES present with abrupt and severe hypertension (Bartynski
2008; Fugate and Rabinstein 2015). According to this model, rapid elevations
in arterial pressure overwhelm the normal capacity of cerebral autoregulation,
resulting in arteriolar dilatation, hyperperfusion, blood-brain barrier disruption,
and plasma extravasation into the extracellular space (Bartynski 2008; Fugate
and Rabinstein 2015). The predominance of vasogenic oedema within the pos-
terior circulation has traditionally been attributed to the relatively sparse sym-
pathetic innervation of the vertebrobasilar system, rendering these territories
more susceptible to sudden increases in perfusion pressure (Bartynski 2008).
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Although this hypothesis explains many hypertensive emergencies, it does
not fully account for the spectrum of PRES observed in obstetric practice (Fu-
gate and Rabinstein 2015; McDermott et al. 2018). Many women with severe
preeclampsia never develop cerebral oedema despite marked hypertension,
whereas others develop PRES despite transient, moderate, or even absent
hypertension (McDermott et al. 2018; Keepanasseril et al. 2022; Bahadur et
al. 2022; Katwal et al. 2023; Tulin Gesoglu et al. 2024; Stoyanova et al. 2026).
These observations indicate that elevated blood pressure is an important con-
tributor to cerebral injury but is neither necessary nor sufficient for the develop-
ment of the syndrome (Fugate and Rabinstein 2015; McDermott et al. 2018).

Attention has therefore progressively shifted toward systemic endothelial
dysfunction as the central biological substrate of postpartum PRES (Fugate
and Rabinstein 2015; Karumanchi 2016; McDermott et al. 2018). Preeclampsia
and eclampsia are characterised by widespread endothelial activation driven
by placental ischemia, oxidative stress, inflammatory mediators, and profound
angiogenic imbalance (Levine et al. 2004; Karumanchi 2016). A pivotal molecu-
lar event is the excessive placental release of soluble fms-like tyrosine kinase-1
(sFlt-1) by hypoxic syncytiotrophoblast cells in response to placental ischemia
(Levine et al. 2004; Karumanchi 2016). By antagonising vascular endothelial
growth factor (VEGF) and placental growth factor (PIGF), sFlt-1 promotes dif-
fuse maternal endothelial injury (Levine et al. 2004; Karumanchi 2016). Within
the cerebral microvasculature, these alterations increase vascular permeability,
compromise blood-brain barrier integrity, and facilitate extracellular fluid accu-
mulation, ultimately producing the vasogenic oedema characteristic of PRES
(Fugate and Rabinstein 2015; Karumanchi 2016; McDermott et al. 2018).

This endothelial-centred model also explains several observations that are
difficult to reconcile with autoregulatory failure alone, including normotensive
presentations, the close association with renal dysfunction, thrombocytope-
nia, elevated lactate dehydrogenase, proteinuria, and the substantial overlap
between PRES and severe preeclampsia (Karumanchi 2016; McDermott et al.
2018; Keepanasseril et al. 2022; Bahadur et al. 2022; Tulin Gesoglu et al. 2024).

Although endothelial dysfunction appears to represent the predominant bi-
ological substrate of postpartum PRES, the relative contribution of individual
mechanisms, including impaired cerebral autoregulation, inflammatory activa-
tion, angiogenic imbalance, and neurohormonal pathways, likely varies among
patients and clinical settings. Rather than acting independently, these mecha-
nisms should be viewed as interconnected components of a dynamic neuro-
vascular cascade.

Inflammatory activation further amplifies endothelial injury. Whereas normal
pregnancy requires finely regulated immunological adaptation, pathological
pregnancies are characterised by excessive cytokine production, complement
activation, oxidative stress, and enhanced leukocyte-endothelial interactions
(Karumanchi 2016). Together, these processes further impair endothelial in-
tegrity and cerebral autoregulatory capacity, providing a biologically plausible
explanation for the rapid progression of neurological symptoms observed in
some postpartum patients (Fugate and Rabinstein 2015; Karumanchi 2016;
McDermott et al. 2018).

An additional mechanism that has attracted considerable attention involves
arginine vasopressin (AVP). Largeau et al. proposed that excessive AVP activ-
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ity may represent a common biological pathway linking acute hypertension,
cerebral vasoconstriction, endothelial dysfunction, and blood-brain barrier dis-
ruption (Largeau et al. 2019). Although direct clinical validation remains limit-
ed, this model offers a plausible unifying mechanism by integrating processes
that were previously considered separately (Largeau et al. 2019). Excessive
AVP signalling may simultaneously impair endothelial function, alter cerebral
autoregulation, promote vasoconstriction, and increase vascular permeability,
thereby facilitating the development of cerebral oedema (Largeau et al. 2019).

Magnesium may represent another important component of this integrated
biological network. Traditionally administered for seizure prophylaxis in wom-
en with preeclampsia and eclampsia, magnesium sulfate is increasingly rec-
ognised because of its broader vascular effects (Fang et al. 2020). Experimental
and clinical evidence suggests that magnesium improves endothelial function,
modulates vascular tone, attenuates inflammatory activation, and contributes
to preserving the integrity of the blood-brain barrier (Fang et al. 2020). Obser-
vational studies reporting lower serum magnesium concentrations in women
who subsequently develop PRES further support the hypothesis that magne-
sium deficiency increases endothelial vulnerability rather than merely lowering
the seizure threshold (Fang et al. 2020).

This integrated model also provides a biological explanation for the marked clin-
ical and neuroimaging heterogeneity of postpartum PRES, as differences in the
extent, anatomical distribution, and severity of endothelial injury are likely to deter-
mine the resulting pattern of cerebral oedema and neurological manifestations.

The characteristic MRI findings reflect these underlying biological mecha-
nisms. Vasogenic oedema, the hallmark neuroimaging feature of PRES, results
from increased endothelial permeability and extracellular fluid accumulation
(Bartynski 2008; Mai et al. 2021). Persistent endothelial injury may result in
progression from vasogenic oedema to cytotoxic injury, eventually leading to
infarction, haemorrhage, and irreversible neuronal damage, supporting the con-
cept that these changes represent a continuum rather than distinct pathological
entities (Bartynski 2008; Legriel et al. 2012; Junewar et al. 2014; Mai et al. 2021).

Taken together, the available evidence supports an integrated neurovascular
model in which pregnancy-related endothelial dysfunction and impaired cere-
bral autoregulation interact to produce the clinical and neuroimaging manifes-
tations of postpartum PRES (Fig. 1) (Fugate and Rabinstein 2015; Karumanchi
2016; McDermott et al. 2018). Rather than representing competing hypotheses,
these mechanisms should be viewed as complementary components of the
same pathophysiological process (Fugate and Rabinstein 2015).

Diagnosis and neuroimaging: MRI as the cornerstone of contemporary
diagnosis

The diagnosis of postpartum Posterior Reversible Encephalopathy Syndrome
(PRES) can be challenging because its earliest manifestations frequently resem-
ble more common obstetric and neurological emergencies (McDermott et al.
2018; Patel et al. 2019; Dunphy et al. 2022). Headache, seizures, visual distur-
bances, altered mental status, and focal neurological deficits overlap with con-
ditions such as eclampsia, ischemic stroke, cerebral venous sinus thrombosis,
reversible cerebral vasoconstriction syndrome (RCVS), intracranial haemorrhage,
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Pregnancy-related angiogenic imbalance, inflammatory activation, oxidative stress, arginine vasopressin
(AVP) signaling, and acute hemodynamic stress converge to produce systemic endothelial dysfunction.
Endothelial injury results in blood-brain barrier disruption with increased vascular permeability and
impaired cerebral autoregulation, leading to vasogenic cerebral edema and the characteristic
neuroradiological and clinical manifestations of postpartum PRES. Early recognition and timely
multidisciplinary management are associated with favourable maternal neurological outcomes.

Figure 1. Integrated pathophysiological model of postpartum posterior reversible encephalopathy syndrome (PRES).
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central nervous system infection, metabolic encephalopathy, and post-dural
puncture headache (Bartynski 2008; Patel et al. 2019; Fugate and Rabinstein
2015). Accordingly, diagnosis relies on integrating the clinical presentation with
the obstetric history, laboratory findings, and, most importantly, timely neuroimag-
ing rather than any single clinical feature (Bartynski 2008; McDermott et al. 2018).

Importantly, no universally accepted or standardised diagnostic criteria for
PRES currently exist. Instead, the diagnosis remains fundamentally clinicora-
diological and is based on the integration of clinical manifestations, predispos-
ing conditions, neuroimaging findings, and the exclusion of alternative neuro-
logical disorders. This lack of standardised diagnostic criteria contributes to
diagnostic variability across studies and represents one of the major challeng-
es in both clinical practice and research. Therefore, clinicians should maintain
a high index of suspicion, particularly in postpartum women presenting with
acute neurological symptoms. The principal diagnostic elements supporting
the diagnosis of postpartum PRES are summarised in Table 1.

Magnetic resonance imaging (MRI) has fundamentally transformed both the
diagnosis and the understanding of PRES (Bartynski 2008; Fugate and Rabinstein
2015). Rather than confirming the original description of a predominantly poste-
rior white matter syndrome, MRI has revealed a far broader and more dynamic
pattern of cerebral involvement, redefining PRES as a neurovascular disorder with
variable anatomical distribution and severity (Bartynski 2008; Mai et al. 2021).

Routine laboratory investigations support the diagnostic evaluation and pro-
vide valuable information regarding disease severity but lack sufficient speci-
ficity to establish the diagnosis of PRES (Karumanchi 2016; McDermott et al.
2018). Renal dysfunction, proteinuria, thrombocytopenia, elevated lactate dehy-
drogenase, hyperuricemia, and abnormal liver function tests frequently accom-
pany postpartum PRES because they primarily reflect the underlying endothelial
dysfunction associated with severe preeclampsia and eclampsia (Karumanchi
2016; McDermott et al. 2018). Likewise, lower serum magnesium concentra-
tions have been associated with increased susceptibility to cerebral oedema,
supporting the hypothesis that magnesium deficiency contributes to endothelial
vulnerability rather than simply increasing seizure risk (Fang et al. 2020). These
findings should therefore be interpreted as markers of disease severity rather
than disease-specific biomarkers (Karumanchi 2016; McDermott et al. 2018).

Computed tomography is usually the first imaging modality performed
in emergency settings because of its rapid availability and ability to exclude
life-threatening intracranial haemorrhage (Bartynski 2008; Patel et al. 2019).
Nevertheless, its sensitivity for detecting early PRES remains limited, partic-
ularly when vasogenic oedema is subtle or evolving (Bartynski 2008). Several
reports describe patients with initially normal CT examinations in whom subse-
quent MRI demonstrated characteristic cerebral oedema (Shi et al. 2017; Dun-
phy et al. 2022; Katwal et al. 2023; Rho et al. 2023). Accordingly, a normal CT
scan should not exclude PRES when clinical suspicion remains high (Bartynski
2008; Fugate and Rabinstein 2015).

MRI is the imaging modality of choice because of its superior sensitivity for
detecting vasogenic oedema and accurately defining the anatomical distribu-
tion and severity of cerebral involvement (Bartynski 2008; Fugate and Rabinstein
2015). FLAIR and T2-weighted sequences typically demonstrate bilateral hyperin-
tense lesions involving the cortical and subcortical white matter (Bartynski 2008).
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Table 1. Clinicoradiological Diagnostic Framework for Suspected Postpartum Posterior Reversible Encephalopathy Syn-

drome (PRES).

Diagnostic domain

Clinical
presentation

Predisposing
conditions / Risk
factors

Blood pressure

Laboratory
evaluation

Emergency CT

MRI (cornerstone
of diagnosis)

Differential
diagnosis

Evidence supporting PRES Diagnostic limitations Clinical interpretation

+ Headache Individual symptoms are
nonspecific and overlap
with common postpartum
neurological and obstetric
disorders.

Any postpartum woman with
acute neurological symptoms
should be evaluated for PRES,
particularly when multiple
manifestations coexist.

+ Generalised seizures

- Visual disturbances (blurred vision,
hemianopia, cortical blindness)

+ Altered mental status/ encephalopathy
« Focal neurological deficits
« Psychiatric manifestations

+ Symptoms often occur simultaneously and
evolve rapidly

* Preeclampsia PRES may also occur after

apparently uncomplicated
delivery or in women without
severe hypertension.

The obstetric context
substantially increases
clinical suspicion but does not
establish the diagnosis.

+ Eclampsia
- Hypertensive disorders of pregnancy
« Delayed postpartum eclampsia
* Persistent endothelial dysfunction
+ Postpartum haemorrhage
+ Uterine artery embolisation
+ Pregnancy-related angiogenic imbalance
Severe hypertension is common. Hypertension is neither

necessary nor sufficient for
diagnosis.

Blood pressure should always
be interpreted together with
neurological findings and MRI.

Transient or moderate elevations may occur.

Normotensive PRES has been repeatedly
reported.
* Proteinuria

No laboratory abnormality is Laboratory tests primarily

. Elevated LDH specific for PRES. reflect endothelial injury and
disease severity rather than
* Thrombocytopenia confirming the diagnosis.
* Renal dysfunction
« Elevated liver enzymes
+ Hyperuricemia
* Hypomagnesemia
Rapidly excludes intracranial haemorrhage Early CT may be completely = A normal CT must never delay
and other neurosurgical emergencies. normal despite established MRI when clinical suspicion
PRES.

persists.
« Bilateral T2/FLAIR vasogenic edema Radiological appearance is
heterogeneous, and no single

MRI pattern is pathognomonic.

MRI provides the greatest
diagnostic confidence while
simultaneously assessing
severity, prognosis and
differential diagnosis.

+ Predominantly parieto-occipital distribution

« Frequent frontal, temporal, cerebellar,
thalamic, basal ganglia, corpus callosum,
brainstem involvement

+ DWI/ADC distinguishes vasogenic from
cytotoxic oedema

+ Detects haemorrhage and atypical lesions

* Ischemic stroke Some disorders, particularly

eclampsia and RCVS, may
coexist with PRES.

Diagnosis requires integration
of clinical, laboratory and
imaging findings rather
than exclusion by a single
investigation.

» Cerebral venous sinus thrombosis

+ Reversible cerebral vasoconstriction
syndrome

« Intracranial haemorrhage
+ Encephalitis
+ Metabolic encephalopathy

+ Post-dural puncture headache
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Diagnostic domain Evidence supporting PRES
Final diagnostic Integration of:
concept

+ Acute neurological syndrome
+ Obstetric history
+ Risk factors
« Laboratory findings
* MRI pattern

* Exclusion of alternative diagnoses

Diagnostic limitations

No universally accepted
diagnostic criteria currently
exist.

Clinical interpretation

PRES should be regarded as a
clinicoradiological syndrome
requiring multidisciplinary
clinical judgement rather than
fulfilment of a diagnostic
checklist.

Purpose: This framework is not intended to represent formal diagnostic criteria. Rather, it summarises the current evidence on how
postpartum PRES is diagnosed in clinical practice. Because no universally accepted diagnostic criteria exist, the diagnosis relies on
the integration of clinical manifestations, obstetric context, laboratory evaluation, neuroimaging findings, and exclusion of alternative

neurological disorders.

Although the parieto-occipital lobes remain the most frequently affected regions,
contemporary imaging studies consistently document involvement of the frontal
and temporal lobes, cerebellum, basal ganglia, thalami, corpus callosum, brain-
stem, and, more rarely, the medulla and cervical spinal cord (Bartynski 2008; Choh
et al. 2011; Junewar et al. 2014; Mai et al. 2021). These observations emphasise
that the neuroradiological spectrum of PRES extends well beyond the posterior
regions originally considered characteristic of the syndrome (Bartynski 2008; Fu-
gate and Rabinstein 2015).

Diffusion-weighted imaging (DWI) and apparent diffusion coefficient (ADC)
mapping have further refined both diagnosis and prognostic assessment
(Junewar et al. 2014; Mai et al. 2021). Most patients demonstrate vasogenic
oedema characterised by increased diffusion and elevated ADC values, reflect-
ing extracellular fluid accumulation without irreversible neuronal injury (Bar-
tynski 2008; Mai et al. 2021). In contrast, approximately 10-30% of patients
exhibit areas of diffusion restriction consistent with cytotoxic oedema (Legriel
et al. 2012; Junewar et al. 2014). Differentiating vasogenic from cytotoxic injury
has important prognostic implications because cytotoxic injury is associated
with infarction, persistent neurological deficits, and incomplete radiological re-
covery (Legriel et al. 2012; Junewar et al. 2014).

Modern neuroimaging has demonstrated that PRES represents a spectrum of
disease severity rather than a uniform clinicoradiological entity (Bartynski 2008;
Legriel et al. 2012; Mai et al. 2021). Mild cases may present with limited posteri-
or oedema and rapid clinical recovery, whereas severe forms are characterised
by diffuse hemispheric involvement, haemorrhage, cytotoxic oedema, mass ef-
fect, or extensive multifocal lesions (Bartynski 2008; Legriel et al. 2012; Junewar
et al. 2014). Quantitative approaches such as the Score of Brain Edema (SBE)
proposed by Mai et al. represent an important step toward standardised radio-
logical assessment, demonstrating significantly greater oedema burden among
women with eclampsia than among those with preeclampsia alone (Mai et al.
2021). Such quantitative approaches may improve the objective assessment of
disease severity and prognostic stratification (Mai et al. 2021).

Neuroimaging also plays an essential role in differentiating PRES from com-
peting neurological disorders (Bartynski 2008; Fugate and Rabinstein 2015;
Patel et al. 2019). Ischemic stroke typically produces persistent diffusion re-
striction within a defined vascular territory, whereas cerebral venous sinus
thrombosis is characterised by venous occlusion and hemorrhagic venous
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infarction on dedicated venographic sequences (Bartynski 2008; Patel et al.
2019). Reversible cerebral vasoconstriction syndrome (RCVS) deserves partic-
ular consideration because it shares several clinical features with PRES and
may coexist in the same patient, reflecting overlapping mechanisms of cere-
brovascular dysregulation (Fugate and Rabinstein 2015).

Encephalitis, metabolic encephalopathy, and post-dural puncture headache
likewise demonstrate clinical or radiological characteristics that facilitate dif-
ferentiation when imaging findings are interpreted alongside the overall clinical
picture (Patel et al. 2019). Because no single clinical or neuroimaging feature
is pathognomonic, the diagnosis of postpartum PRES ultimately depends on
integrating imaging findings with the clinical presentation and obstetric con-
text. The principal differential diagnoses of postpartum PRES, together with
their typical neuroimaging findings and distinguishing clinical features, are
summarised in Table 2.

Follow-up MRI provides valuable insight into the biological evolution of post-
partum PRES (Bartynski 2008; Legriel et al. 2012). In most patients, radiological
abnormalities regress within days or weeks in parallel with clinical recovery
(Bartynski 2008; Legriel et al. 2012). Radiological resolution, however, is not
universal. Persistent white matter abnormalities, gliosis, cerebral atrophy, re-
sidual diffusion restriction, and chronic structural changes have all been doc-
umented following severe disease, particularly when diagnosis or treatment is
delayed (Legriel et al. 2012; Junewar et al. 2014).

Overall, MRl is the cornerstone of the contemporary diagnosis of postpartum
PRES. Beyond confirming the diagnosis, it provides essential information on le-
sion distribution, disease severity, differential diagnosis, and prognosis, thereby
guiding both acute clinical management and long-term neurological follow-up
(Bartynski 2008; Fugate and Rabinstein 2015).

Management, prognosis, and future perspectives

Management of postpartum PRES aims to interrupt the evolving neurovascular
injury while preventing secondary cerebral damage. Because no disease-spe-
cific therapy exists, treatment relies on early recognition, correction of precipi-
tating factors, meticulous supportive care, and prevention of secondary neuro-
logical injury (Legriel et al. 2012; Fugate and Rabinstein 2015; McDermott et al.
2018). A proposed guideline-informed diagnostic and management algorithm
for suspected postpartum PRES, integrating current obstetric recommenda-
tions with contemporary neurological evidence, is presented in Fig. 2.

Careful blood pressure control remains a cornerstone of management, al-
though its objective extends beyond achieving numerical normalisation (Fugate
and Rabinstein 2015; McDermott et al. 2018). Uncontrolled hypertension perpet-
uates cerebral vascular injury, whereas excessively rapid blood pressure reduc-
tion may compromise cerebral perfusion in patients with impaired autoregulato-
ry capacity (Bartynski 2008; Fugate and Rabinstein 2015). Accordingly, current
practice favours gradual, carefully titrated blood pressure reduction rather than
aggressive correction (Fugate and Rabinstein 2015; McDermott et al. 2018). In-
travenous agents such as labetalol and nicardipine remain preferred first-line op-
tions because they permit precise hemodynamic control while minimising abrupt
fluctuations in cerebral perfusion (Fisher et al. 2016; McDermott et al. 2018).
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Table 2. Differential diagnosis of postpartum posterior reversible encephalopathy syndrome (PRES).

Condition

Postpartum PRES

Ischemic stroke

Typical clinical presentation

Acute headache, seizures,
visual disturbances,
encephalopathy, focal
neurological deficits; may
occur with or without severe
hypertension.

Sudden focal neurological
deficit, aphasia, hemiparesis,
altered consciousness.

Characteristic neuroimaging
findings
Bilateral T2/FLAIR
hyperintensities,
predominantly parieto-
occipital, with cortical-
subcortical vasogenic
oedema; possible atypical or
haemorrhagic lesions.

Features favouring PRES

Typical bilateral vasogenic oedema
with complete or near-complete
neurological recovery following

prompt recognition and treatment.

Restricted diffusion confined | Bilateral vasogenic oedema rather
to a specific arterial vascular | than territorial infarction; absence
territory; arterial occlusion on of large-vessel occlusion.

CTA/MRA.

Venous sinus thrombosis
on MR venography/CT
venography; venous infarction
and/or haemorrhage.

Cerebral venous sinus
thrombosis (CVST)

No venous sinus thrombosis
on venographic imaging;
characteristic vasogenic oedema
predominates.

Severe headache, seizures,
papilledema, focal deficits,
altered mental status.

Reversible cerebral
vasoconstriction syndrome
(RCVS)

Recurrent thunderclap
headaches, visual symptoms,
seizures; may coexist with
PRES.

Sudden severe headache,
vomiting, rapidly progressive
neurological deterioration.

Multifocal segmental arterial
narrowing (‘string-of-beads’)
on angiography; MRI may be
normal or overlap with PRES.

Vasogenic oedema predominates;
absence of isolated diffuse
cerebral vasoconstriction.

Intracranial hemorrhage Acute intracranial
haemorrhage on CT or

susceptibility-weighted MRI.

Vasogenic oedema without
primary intracranial bleeding;
haemorrhage, when present, is
usually secondary and limited.
Absence of fever, CSF
pleocytosis, or infectious markers;
characteristic posterior vasogenic
oedema.

Encephalitis /
Meningoencephalitis

Fever, headache, confusion,
seizures, altered mental status.

Temporal or multifocal
inflammatory lesions;
contrast enhancement may
be present.

Positional headache after

epidural or spinal anaesthesia;
improves when supine.

Post-dural puncture headache Usually normal MRI;
occasionally diffuse
pachymeningeal
enhancement due to

intracranial hypotension.

Presence of seizures, visual
disturbances, encephalopathy,
or characteristic MRl oedema

strongly favours PRES.
Metabolic encephalopathy Confusion, reduced
consciousness, generalised
neurological dysfunction.

Usually normal or nonspecific
MRI findings.

Characteristic vasogenic oedema
together with acute obstetric
context; diagnosis not explained by
metabolic abnormalities alone.

MRI demonstrating bilateral
vasogenic oedema supports
coexisting PRES; however, many
patients with eclampsia do not
develop imaging findings of PRES.

Generalised tonic-clonic
seizures in women with
preeclampsia.

Eclampsia MRI may be normal or may

demonstrate characteristic
vasogenic oedema.

Note: The differential diagnosis of postpartum PRES should not be interpreted as implying that these disorders are mutually exclusive.
In particular, PRES frequently coexists with eclampsia and may also overlap with reversible cerebral vasoconstriction syndrome (RCVS).
Diagnosis should integrate the clinical presentation, obstetric context, laboratory findings, and neuroimaging characteristics rather than
rely on any single feature.

Abbreviations: PRES, posterior reversible encephalopathy syndrome; MRI, magnetic resonance imaging; CT, computed tomography;
CTA, computed tomography angiography; MRA, magnetic resonance angiography; CVST, cerebral venous sinus thrombosis; RCVS, re-
versible cerebral vasoconstriction syndrome; FLAIR, fluid-attenuated inversion recovery.

Magnesium sulfate occupies a distinctive role in postpartum PRES because its
therapeutic effects extend beyond seizure prophylaxis (Fang et al. 2020). In addition
to its established efficacy in preventing and treating eclamptic seizures, emerging
evidence suggests that magnesium improves endothelial function, stabilises the
blood-brain barrier, modulates vascular tone, and attenuates inflammatory activa-
tion (Fang et al. 2020). Observational studies reporting lower serum magnesium
concentrations among women who subsequently develop PRES further support
its potential contribution to preserving cerebrovascular integrity (Fang et al. 2020).
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POSTPARTUM WOMAN

v

ACUTE NEUROLOGICAL SYMPTOMS

Headache

Generalized or focal seizures
Visual disturbances

Altered consciousness

Focal neurological deficits

INITIAL CLINICAL ASSESSMENT

* Airway, breathing, circulation (ABC)
* Vital signs
* Blood pressure measurement

e C

* Obstetric assessment

« Laboratory investigations:
— Complete blood count

Platelet count

— Serum creatinine

— Liver function tests

— Lactate dehydrogenase (LDH)

— Urine protein assessment

'

EVALUATE ALTERNATIVE
NEUROLOGICAL DIAGNOSES
¢ Ischemic stroke

¢ Cerebral venous sinus thrombosi:

¢ Intracranial hemorrhage
* Encephalitis
% (Matabolic er Py hy

* Post-dural puncture headache

— Serum (when ilable)
NO YES
CLINICAL
SUSPICION OF l
PRES? PROCEED TO
EMERGENCY NEUROIMAGING
A 4

Non-contrast brain CT

INTRACRANIAL

YES

HEMORRHAGE
IDENTIFIED?

Brain MRI
(preferred imaging modality)
* T2/FLAIR
« DWI/ADC
« SWI (when indicated)

v

A

DIAGNOSES

TYPICAL MRI FINDINGS

!

ASSESS DISEASE SEVERITY

SEVERE OR

+ Bilateral vasogenic edema
* Predominantly parieto-occipital
* Cortical-subcortical involvement
CONTINUE EVALUATION + Possible atypical or hemorrhagic lesions
FORALTERNATIVE | NO

PRES
CONFIRMED?

YES

TREAT ACCORDING TO
HEMORRHAGE PROTOCOL

ICU ADMISSION

Examples:

« Status epilepticus
* Recurrent seizures

* Marked cerebral edema
+ Uncontrolled hypertension

COMPLICATED
PRES?

(when indicated)
+ Continuous neurological and
hemodynamic monitoring

+ Intracranial hemorrhage
* Cytotoxic edema

+ Organ dysfunction

NEUROLOGICAL AND
OBSTETRIC MONITORING l

MULTIDISCIPLINARY CARE J

MANAGEMENT BUNDLE

Early diagnosis and evidence-based multidisciplinary management
— Favourable maternal neurological outcome

1. BLOOD PRESSURE CONTROL 2. MAGNESIUM SULFATE 3. SEIZURE MANAGEMENT 4. SUPPORTIVE CARE
. dual blood p ducti (WHEN INDICATED) * Benzodiazepines for « Careful fluid management
« Preferred intravenous + Preeclampsia acute seizures « Correction of metabolic abnormalities
antihypertensive therapy: * Eclampsia + Additional antiseizure « Airway protection when required
— Labetalol « Seizure prophylaxis therapy if recurrent + Conti logical ing
— Nicardipine ¢ Seizure treatment or status epilepticus « Treat underlying precipitating factor(s)
i 2
MULTIDISCIPLINARY CARE TEAM
* Obstetrician * Neurologist * Neuroradiologist o | ivi: * Ophthalmologist (if visual pred )
{7
CLINICAL FOLLOW-UP FUTURE PREGNANCY COUNSELING
. o REPEAT MRI o A
* Neurological reassessment > > + Risk assessment
* Blood pressure monitoring (if clinically indicated) * Preconception counselling
‘ and pregnancy planning
OUTCOME

Figure 2. Proposed guideline-informed diagnostic and management algorithm for suspected postpartum posterior
reversible encephalopathy syndrome (PRES). This algorithm presents a proposed evidence-informed approach
synthesized from current literature, integrating recommendations from ACOG Practice Bulletin No. 222 and
NICE Guideline NG133 with contemporary neurological evidence on postpartum PRES.

Figure 2. Proposed guideline-informed diagnostic and management algorithm for suspected postpartum posterior re-

versible encephalopathy syndrome.
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Seizures require immediate treatment according to established neurologi-
cal protocols, with benzodiazepines reserved for acute seizure termination and
additional antiseizure medications considered in patients with recurrent sei-
zures or status epilepticus (Legriel et al. 2012; Fugate and Rabinstein 2015).
Long-term antiseizure therapy, however, is rarely required because seizures as-
sociated with PRES generally reflect transient cortical dysfunction rather than
chronic epilepsy (Bartynski 2008; Fugate and Rabinstein 2015). Recognising
this distinction helps avoid unnecessary prolonged treatment once the acute
episode has resolved (Legriel et al. 2012).

The obstetric aspects of management deserve equal attention. Delivery rep-
resents the definitive treatment for antepartum preeclampsia and eclampsia
because it removes the placenta, the source of the angiogenic and inflamma-
tory mediators driving the disease process (Levine et al. 2004; Karumanchi
2016). Nevertheless, neurological vulnerability may persist throughout the pu-
erperium, underscoring the importance of continued clinical surveillance after
delivery (Shi et al. 2017; McDermott et al. 2018; Katwal et al. 2023; Rho et al.
2023; Stoyanova et al. 2026).

Optimal care requires close multidisciplinary collaboration among obstetri-
cians, neurologists, neuroradiologists, anesthesiologists, intensivists, emer-
gency physicians, and, when visual symptoms predominate, ophthalmologists
(Legriel et al. 2012; Fugate and Rabinstein 2015; McDermott et al. 2018). Such
multidisciplinary management facilitates prompt diagnosis, individualised he-
modynamic management, appropriate neuroimaging, seizure control, and con-
tinuous maternal monitoring (Legriel et al. 2012; Fugate and Rabinstein 2015).

The prognosis of postpartum PRES is generally favourable when diagnosis
and treatment are prompt (Bartynski 2008; Legriel et al. 2012). Nevertheless, the
syndrome should no longer be regarded as invariably benign or fully reversible
(Bartynski 2008; Legriel et al. 2012; Fugate and Rabinstein 2015). Diffusion re-
striction, intracranial haemorrhage, extensive cerebral oedema, delayed diagnosis,
persistent uncontrolled hypertension, severe renal dysfunction, and thrombocyto-
penia have all been associated with poorer neurological outcomes (Legriel et al.
2012; Junewar et al. 2014; Mai et al. 2021). Although vasogenic oedema frequently
resolves completely, severe disease may result in persistent white matter abnor-
malities, gliosis, cerebral atrophy, infarction, or long-term cognitive impairment
(Bartynski 2008; Legriel et al. 2012; Junewar et al. 2014). Reversibility should there-
fore be regarded as a consequence of timely diagnosis and treatment rather than
an intrinsic characteristic of the syndrome (Bartynski 2008; Legriel et al. 2012).

Despite substantial advances in understanding postpartum PRES, important
questions remain unresolved (Fugate and Rabinstein 2015). Most available ev-
idence derives from retrospective cohorts, observational studies, and isolated
case reports, limiting the development of standardised management strategies
and the accurate characterisation of long-term neurological outcomes (Fisher
et al. 2016; McDermott et al. 2018; Keepanasseril et al. 2022; Bahadur et al.
2022; Tulin Gesoglu et al. 2024). In addition, heterogeneity in diagnostic crite-
ria, neuroimaging protocols, severity classification, and follow-up complicates
comparisons across published studies (Legriel et al. 2012; Mai et al. 2021).
Whether postpartum PRES represents a biologically distinct subtype of PRES
or the obstetric manifestation of a broader neurovascular disorder also remains
uncertain (Fugate and Rabinstein 2015; McDermott et al. 2018).
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Future research should prioritise prospective, multidisciplinary studies inte-
grating advanced neuroimaging with endothelial biomarkers, angiogenic medi-
ators, inflammatory pathways, and long-term neurological assessment (Fugate
and Rabinstein 2015; Karumanchi 2016; Mai et al. 2021). Validation of stan-
dardised MRI severity scores, together with biomarkers such as sFlt-1, PIGF, and
potentially arginine vasopressin-related pathways, may improve prognostic strat-
ification, support more individualised management, and clarify why only a sub-
set of women with hypertensive disorders of pregnancy ultimately develop PRES
despite apparently similar degrees of endothelial dysfunction and hemodynamic
stress (Levine et al. 2004; Karumanchi 2016; Largeau et al. 2019; Mai et al. 2021).

Key messages

+ Postpartum PRES should be regarded as a multifactorial neurovascular
syndrome rather than simply a neurological complication of hypertensive
pregnancy.

+ Systemic endothelial dysfunction appears to represent the central biologi-
cal substrate linking pregnancy-related vascular injury to cerebral oedema.

+ The absence of severe hypertension does not exclude postpartum PRES.

+ MRl is the imaging modality of choice, but findings must always be inter-
preted within the clinical and obstetric context.

+ Early multidisciplinary management, including blood pressure control,
magnesium sulfate when indicated, seizure management, and supportive
care, is essential to optimise maternal neurological outcomes.

+ Reversibility should be considered a potential outcome of timely treat-
ment rather than an intrinsic characteristic of the syndrome.

+ Future studies integrating advanced neuroimaging with endothelial and
angiogenic biomarkers may improve prognostic stratification and support
individualised management.

Conclusion

Posterior Reversible Encephalopathy Syndrome (PRES) remains one of the
most challenging neurological complications of the postpartum period be-
cause of its heterogeneous clinical presentation, broad neuroimaging spec-
trum, and potentially severe maternal consequences. The evidence reviewed in
this study suggests that postpartum PRES is more appropriately understood as
a complex neurovascular disorder rather than simply as a neurological compli-
cation of hypertensive pregnancy.

This contemporary perspective helps reconcile several clinical and neuroim-
aging observations that have traditionally appeared difficult to explain, including
normotensive presentations, delayed postpartum onset, heterogeneous lesion
distribution, and the inconsistent relationship between blood pressure severity
and neurological manifestations. Rather than representing isolated phenom-
ena, these findings are increasingly recognised as different expressions of a
common pathophysiological process in which pregnancy-related endothelial
dysfunction, angiogenic imbalance, inflammatory activation, and impaired ce-
rebral autoregulation converge to produce a continuum of cerebral injury.
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From a clinical perspective, this conceptual shift has important practical
implications. Acute neurological symptoms occurring during the puerperium
should prompt early consideration of PRES regardless of the severity of hyper-
tension. Prompt neuroimaging, appropriate blood pressure control, magnesium
sulfate when indicated, and multidisciplinary management remain the corner-
stones of care. At the same time, continued postpartum surveillance is essen-
tial because cerebrovascular vulnerability may persist after delivery.

Despite substantial advances, important questions remain regarding the bi-
ological determinants of disease susceptibility, reliable prognostic biomarkers,
and the long-term neurological consequences of postpartum PRES. Future pro-
spective, multidisciplinary studies integrating advanced neuroimaging with bio-
markers of endothelial dysfunction, angiogenic imbalance, and vascular injury
will be essential to refine risk stratification, improve prognostic assessment,
and support more individualised therapeutic strategies.

Ultimately, the available evidence supports viewing postpartum PRES not
merely as a hypertensive neurological disorder but as the cerebral manifes-
tation of pregnancy-related systemic endothelial dysfunction occurring within
a uniquely vulnerable postpartum physiological environment. This integrated
neurovascular perspective provides a more coherent explanation for the syn-
drome’s clinical heterogeneity while offering a stronger foundation for earlier
diagnosis, individualised management, and future translational research.
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