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ABSTRACT 

Posterior reversible encephalopathy syndrome (PRES) is a rare but severe neurological complication associated with hypertensive 
disorders of pregnancy and HELLP syndrome. We report a postpartum case in which neurological manifestations preceded the full 
biochemical expression of HELLP syndrome. A 22-year-old primigravida was admitted at 36 + 0 weeks for premature rupture of 
membranes and fetal growth restriction, presenting with mild thrombocytopenia and elevated lactate dehydrogenase but normal 
liver enzymes. On postpartum day 1, she developed headache, visual disturbances, hypertensive crisis, and a generalized tonic–
clonic seizure. Brain magnetic resonance imaging revealed bilateral cortical–subcortical T2/FLAIR hyperintensities consistent 
with PRES. At that time, laboratory findings were not yet diagnostic of HELLP syndrome; however, by postpartum day 3, 
severe thrombocytopenia and elevated transaminases confirmed the diagnosis. The patient was treated with magnesium sulfate, 
antihypertensive therapy, corticosteroids, and plasmapheresis, achieving complete clinical and radiological recovery. A narrative 
review of the literature indicated that neurological manifestations typically occur within 48 h postpartum. This case highlights 
that PRES may precede the full laboratory expression of HELLP syndrome and underscores the importance of early recognition, 
prompt neuroimaging, and multidisciplinary management to ensure favorable maternal outcomes. 
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 Introduction 

ypertension during pregnancy is one of the main causes of
aternal and perinatal morbidity and mortality [ 1 ]. Hypertensive
isorders of pregnancy may be complicated by preeclampsia [ 2 ],
clampsia [ 3 ], and Hemolysis, Elevated Liver enzyme levels and
ow Platelet count (HELLP) syndrome [ 4 ]. These conditions,
his is an open access article under the terms of the Creative Commons Attribution Licen
riginal work is properly cited. 
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including HELLP syndrome, may present with heterogeneous
and sometimes atypical clinical features. In particular, HELLP
syndrome is considered a severe variant of preeclampsia and
affects approximately 0.2–0.8% of all pregnancies [ 5, 6 ]. Moreover,
HELLP syndrome atypical forms, such as without hypertension
or proteinuria, are numerous, leading to important diagnostic
challenges [ 7 ]. In particular in the postpartum period, clinicians
se, which permits use, distribution and reproduction in any medium, provided the 
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FIGURE 1 Blood sample values from the first day postpartum to the 
day of discharge. 
AST, Aspartate transaminase (U/L); Hb, Hemoglobin (g/dL); LDH, 
Lactate dehydrogenase (U/L); PLT, platelets count (109/L). 
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ould have delayed diagnosis. Considering this, early recognition
s important to prevent severe maternal complications [ 8–11 ].
dditionally, a particularly challenging and misleading presenta-
ion is when neurological manifestations precede the biochemical
eterioration of HELLP syndrome. This “neurology-first” pre-
entation may delay diagnosis and lead to misinterpretation as
rimary neurological disorders. Neurological complications are
ne of the most severe and potentially life-threatening manifesta-
ions of hypertensive disorders of pregnancy. Posterior Reversible
ncephalopathy Syndrome (PRES) [ 12 ] is a clinic-radiological
anifestation characterized by acute onset of symptoms, such
s headache, visual disturbances, altered mental status, and
eizures; PRES is generally associated with vasogenic edema
redominantly affecting the parieto-occipital regions [ 13 ]. Its
athophysiology involves endothelial dysfunction, blood–brain
arrier disruption, and dysregulation of cerebral autoregulation
 13 ]. In obstetric patients, PRES is reported in association with
evere preeclampsia and eclampsia [ 14 ]. Emerging evidence
uggests that systemic endothelial injury and microangiopa-
hy in HELLP syndrome may contribute to early cerebral
nvolvement [ 15 ]. While neurological symptoms are typically
escribed after the diagnosis of HELLP syndrome, emerging
eports suggest that central nervous system involvement may
recede the full biochemical expression of the disease. This
issociation is associated with diagnostic delay and inappropriate
anagement, with an increased risk of adverse maternal out-
omes [ 16–18 ]. Early recognition is essential to have a proper
iagnosis with a correct management, thanks to neuroimaging,
n particular magnetic resonance imaging (MRI) [ 13, 14 ]. In
his report, we describe a postpartum case in which neuro-
ogical manifestations and MRI findings consistent with PRES
receded the biochemical deterioration of HELLP syndrome,
nd we provide a focused narrative review of similar cases,
mphasizing pathophysiology, differential diagnosis, and clinical
anagement. 

 Case Presentation 

 22-year-old healthy primigravida was admitted to our Obstet-
ic Unit at 36 + 0 weeks of gestation because of premature
pontaneous rupture of membranes (pPROM). 

.1 Pre-Admission 

he patient had no significant past medical history or preexist-
ng hypertension. Clinicians had previously diagnosed isolated
ntrauterine growth restriction (IUGR) during prenatal ultra-
ound monitoring; fetal abdominal circumference was consis-
ently below the 10th percentile; however, longitudinal umbilical
rtery Doppler velocimetry was within physiological limits. 

.2 At Admission 

t the time of admission, the patient was asymptomatic and
ormotensive (115/75 mmHg). Laboratory screening revealed a
ild, isolated thrombocytopenia (83 × 109 /L; reference range:
30–400 ×109 /L) and an elevated lactate dehydrogenase (LDH)
710 U/L; reference range: 227–450 U/L). Interestingly, serum
of 9
creatinine, uric acid, and liver transaminases (AST/ALT) were
within normal ranges. Figure 1 shows blood sample values from
the first day postpartum to the day of discharge. Moreover,
bedside 24-h proteinuria was negative. 

2.3 Delivery 

The patient underwent an emergency cesarean section two
days after admission, because of failure of induction of labor.
The surgery was performed under spinal anesthesia without
intraoperative complications. A male neonate weighing 2100 g
( < fifth percentile) was delivered with an Apgar score of 8 at first
minute and an Apgar score of 9 after 5 min. 

2.4 Postpartum Day 1-Neurological Onset 

On the first postpartum day, the patient’s clinical and labora-
tory conditions changed significantly. She developed a rapid-
onset neurological syndrome characterized by profound lethargy,
disorientation, and a persistent diffuse headache. This was
followed by significant visual impairment, which the patient
described as blurred vision and intermittent scotoma. Clinical
assessment revealed a sudden hypertensive crisis, with blood
pressure rising to 170/100 mmHg. While diagnostic imaging was
being organized, the patient suffered from a generalized tonic-
clonic seizure lasting approximately 2 min. Instantly, intravenous
magnesium sulfate (MgSO4 ) following the Zuspan regimen was
administered, and the crisis ended. Immediate neuroimaging was
performed to exclude intracranial hemorrhage or venous sinus
thrombosis. MRI of the brain showed multiple bilateral, cortical,
and subcortical lesions. These were predominantly localized in
the frontal and parietal regions, showing T1-hypointensity and
The Journal of Clinical Hypertension, 2026
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FIGURE 2 Brain MRI showing multiple, bilateral, and predominantly frontal and parietal, cortical–subcortical lesions, hypointense on 
T1-weighted images and hyperintense on T2/FLAIR sequences. 
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arked T2/FLAIR-hyperintensity (Fluid-Attenuated Inversion
ecovery). The radiological pattern was highly suggestive of
RES. Figure 2 shows brain MRI images with PRES radiological
igns. Interestingly, laboratory tests immediately following the
eizure showed a stable hemoglobin level (13.7 g/dL) and a
light improvement in the platelet count (94 × 109 /L), suggest-
ng that the neurological event preceded the full biochemical
anifestation of HELLP syndrome. 

.5 Postpartum Day 3-Biochemical Deterioration 

nd HELLP Diagnosis 

espite antihypertensive therapy with intravenous labetalol and
eizure prophylaxis with MgSO4 , the patient’s biochemical profile
eteriorated on the third postpartum day: 

∙ Hemoglobin dropped to 10.7 g/dL. 

∙ Platelet count dropped to 27 × 109 /L. 

∙ AST and ALT rose to 128 U/L and 110 U/L respectively, while
LDH increased further to 976 U/L. 

hese findings fulfilled the diagnostic criteria for HELLP syn-
rome. 

.6 Management and Recovery 

iven the severity of the thrombocytopenia and the neurological
nvolvement, a multidisciplinary team (Obstetrics, Neurology,
nd Hematology) opted for an aggressive management strategy.
his included plasmapheresis (plasma exchange) and high-
ose corticosteroid therapy (dexamethasone 10 mg every 12 h).
he patient showed a remarkable recovery under this regimen.
eurological symptoms began to decrease within 48 h. By the
nd of the first week, liver enzymes and platelet count showed
 steady trend toward normal values. A follow-up brain MRI
he Journal of Clinical Hypertension, 2026
performed 10 days later showed the complete disappearance of
the signal abnormalities, confirming the reversible nature of the
leukoencephalopathy. 

2.7 Discharge 

The patient was discharged on the 14th postpartum day in
excellent clinical condition, with blood pressure well-controlled
on oral nifedipine, which was eventually interrupted. Figure 3
shows follow-up brain MRI showing the complete remission of
signal abnormalities. 

3 Literature Review 

A literature review was conducted to identify previously reported
cases of postpartum HELLP syndrome complicated by neu-
rological manifestations and PRES, using PubMed/MEDLINE
and Scopus databases with the combinations of the following
keywords: “HELLP syndrome”, “posterior reversible encephalopa-
thy syndrome”, “PRES”, “reversible posterior leukoencephalopathy
syndrome”, “neurological complications”, “seizures”, “postpartum”,
“pregnancy”, “preeclampsia”, and “eclampsia”. Two authors inde-
pendently screened titles/abstracts and full texts; disagreements
were resolved by consensus. The search included articles pub-
lished in English up to February 2026. Additional relevant studies
were identified through manual screening of reference lists of
selected publications. Eligible studies were case reports and
case series describing women diagnosed with HELLP syndrome
who developed neurological symptoms after delivery, supported
by neuroimaging findings. Data regarding clinical presentation,
laboratory abnormalities, neuroimaging features, therapeutic
strategies, and clinical outcomes were extracted and summarized
to provide contextual comparison with the present case. Given
the descriptive nature of this review and the heterogeneity
of available reports, no formal systematic selection process or
quantitative synthesis was performed. 
3 of 9
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FIGURE 3 Follow-up brain MRI showing the complete remission of signal abnormalities. 

4

T  

t  

i  

c  

A  

w  

m  

a  

i  

m  

t  

f  

a  

a  

o  

t  

w  

a  

t  

t  

m  

c  

s  

w  

h  

d  

d  

r  

l  

c  

s  

e  

p  

a  

t  

p

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4

 17517176, 2026, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jch.70267 by Sandro A

pis - U
niversity Polit D

elle , W
iley O

nline L
ibrary on [26/06/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applic
 Results 

en studies about HELLP syndrome complicated by postpar-
um neurological manifestations were identified and included
n the analysis. Table 1 shows the summary of the clinical
ases of HELLP syndrome and the neurological manifestations.
ll patients presented neurological symptoms after delivery,
ith onset between a few hours and 11 days postpartum. In
ost cases, neurological symptoms occurred in the first 48 h
fter delivery. The most common neurological manifestations
ncluded seizures, headache, visual disturbances, and altered
ental status. Most cases had hypertension at the time of
he neurological symptoms. Moreover, visual symptoms were
ound in almost all cases, in particular blurred vision, scotoma,
maurosis, and achromatopsia. Comorbidities were infrequent
nd were described in a minority of cases, principally consisting
f preeclampsia or gestational hypertension. Fetal growth restric-
ion (FGR) was observed in two cases. Laboratory abnormalities
ere consistent with the HELLP syndrome diagnostic criteria in
ll included cases. Table 2 shows the laboratory abnormalities,
he neuroimaging features, the treatment, and the outcomes of
he included studies. Thrombocytopenia was found to be the
ost significant laboratory abnormality. Additionally, platelet
ounts were usually below 100 × 109 /L with critical levels in
ome patients; elevated liver enzymes and increased LDH levels
ere observed in all cases, reflecting hepatic involvement and
emolysis. Anemia was described in a few patients, while renal
ysfunction and electrolyte disturbances were less frequently
ocumented. In some reports, including the present case, neu-
ological symptoms preceded the onset of HELLP syndrome
aboratory findings, defining a temporal dissociation between
linical and laboratory deterioration. At admission, the patient
howed thrombocytopenia, elevated LDH, and FGR, while liver
nzymes and proteinuria were still normal. Within 24 h post-
artum she developed acute encephalopathy, visual symptoms
nd seizures with MRI findings consistent with PRES, whereas
he classical HELLP biochemical triad became evident only on
ostpartum day 3. 
of 9

able C
rea
Brain MRI was performed in all included cases and was con-
sidered a key diagnostic tool. The typical radiological finding
was bilateral parieto-occipital T2/FLAIR hyperintensities consis-
tent with vasogenic edema, associated with PRES. Additional
involvement of the cerebellum, brainstem, and basal ganglia
was noted in some cases. A minority of patients showed
superimposed cytotoxic edema associated with focal diffusion
restriction. Ischemic lesions were noted in one of the cases.
Follow-up neuroimaging showed complete or near-complete
resolution of abnormalities. The management of the conditions
was mainly based on blood pressure control, seizure prevention,
and supportive care. Antihypertensive agents were administered
to all patients. Most of the patients received magnesium sul-
fate for seizure prophylaxis or treatment. Antiepileptic agents
were administered to patients with recurrent seizures. Severe
cases with marked thrombocytopenia or neurological involve-
ment were treated with immunomodulatory and extracorporeal
therapies, such as corticosteroids and plasmapheresis. Renal
replacement therapy and diuretics were required in patients with
multiorgan dysfunction. A multidisciplinary approach involving
obstetricians, neurologists, and intensivists was adopted in most
reports. Finally, maternal outcomes were favorable. Neurological
symptoms gradually resolved in all reported cases. Time to
clinical resolution ranged from 5 to 28 days, with most patients
achieving recovery within two weeks. Radiological resolution
paralleled clinical improvement. Only one patient required sur-
gical intervention because of severe obstetric hemorrhage. No
maternal deaths were reported. The present case followed a
similar course, with early neurological deterioration preceding
laboratory worsening, rapid response to combined therapy, and
complete clinical and radiological recovery. 

5 Discussion 

PRES is a clinic-radiological disease associated with sev-
eral medical conditions, such as hypertension, preeclamp-
sia/eclampsia, immunosuppressive therapy, hemolytic uremic
The Journal of Clinical Hypertension, 2026
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TABLE 2 Laboratory findings, neuroimaging features, treatment, and outcomes of reported cases. 

Author Year Laboratory tests MRI images Complications Therapy 

Time of 
resolution with 

discharge 

Negro [ 19 ] 2005 Elevated 
transaminases; 

thrombocytopenia; Hb 
9 g/dL; LDH 2053 U/L; 

Diffuse supratentorial 
and infratentorial 
cortical–subcortical 

edema 

None PLEX; CS; 
AHT 

14 days 

Peng [ 20 ] 2008 AST 106 U/L; LDH: 
854 U/L; PLT 
80 × 109 /L; 

Cortical and basal 
ganglia ischemic 

lesions 

None AHT; OSM; 
MgSO4 

23 days 

Cozzolino [ 21 ] 2015 AST 355 U/L; ALT 
217 U/L; CPK 381 U/L; 
LDH 677 U/L; PLT 

123 × 109 /L 

Bilateral cerebellar 
cortical–subcortical 
vasogenic edema 

None AHT; 
MgSO4 ; CS 

15 days 

Babahabib [ 17 ] 2015 AST 525 U/L; ALT 
214 U/L; Hb 7 g/dL; 
PLT 44 ×10 ̂ 9/L 

Bilateral 
parieto-occipital 

cortical–subcortical 
T2/FLAIR 

hyperintensities 

None MgSO4 ; 
AED; AHT 

5 days 

Takahashi [ 22 ] 2017 AST 330 U/L; ALT 
182 U/L; PLT 17 × 109 /L 

Symmetric bilateral 
parieto-occipital 
vasogenic edema 

None AHT; 
MgSO4 ; 
PLEX 

28 days 

Vitucci [ 23 ] 2019 AST 571 U/L; ALT 
437 U/L; PLT 68 × 109 /L 

Brainstem and 
cerebellar vasogenic 
edema with focal 
cytotoxic areas 

None AHT 11 days 

Pantbalekundri 
[ 24 ] 

2023 AST 153 U/L; ALT 
136 U/L; 

hypoalbuminemia; Hb 
10 g/dL; PLT 

100 × 109 /L; LDH 5136 
U/L 

Bilateral 
parieto-occipital and 
cerebellar vasogenic 

edema 

None AHT; DIU; 
RRT 

Not reported 

Medeiros [ 25 ] 2024 AST 100 U/L; ALT 
95 U/L; sCr 1.8 mg/dL; 
PLT 36 × 109 /UL; 
hyperkalaemia; 
hypoalbuminemia 

Asymmetric 
parieto-occipital and 
cerebellar T2/FLAIR 

hyperintensities with 
focal diffusion 
restriction 

Hysterectomy 
due to blood loss, 

seizures 

PLEX; CS; 
AED 

15 days 

Vuong [ 16 ] 2024 AST 1325 U/L; ALT 
600 U/L; LDH 

2514 U/L; PLT 
41 × 109 /L; 

hypoalbuminemia 

Symmetric 
parieto-occipital and 

basal ganglia 
T2/FLAIR 

hyperintensities 

None AHT; 
MgSO4 ; 
AED 

5 days 

Ždraljević [ 26 ] 2024 AST 227 U/L; ALT 
213 U/L; Hb 9.3 g/dL; 

PLT 72 × 109 /L 

Focal left occipital 
T2/FLAIR 

hyperintensity, no 
diffusion restriction 

None AHT 18 days 

Abbreviations: AED, antiepileptic drugs; AHT, antihypertensive therapy; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CPK, creatine 
phosphokinase; CS, corticosteroids; DIU, diuretics; DWI, diffusion-weighted imaging; FLAIR, fluid-attenuated inversion recovery; Hb hemoglobin; LDH, lactate 
dehydrogenase; MgSO4, magnesium sulfate; MRI, magnetic resonance imaging; NA, not available; OSM, osmotherapy; PLEX, plasmapheresis; PLT, platelet count; 
RRT,: renal replacement therapy; sCr, serum creatinine; T2, T2-weighted sequence. 
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yndrome, acute glomerulonephritis, blood transfusion, intra-
enous immunoglobulin or erythropoietin administration, acute
ntermittent porphyria, intra-abdominal neurogenic tumors, and
evere hypercalcemia [ 14 ]. Clinically, it presents with acute
eurological symptoms including headache, seizures, visual dis-
urbances, and altered mental status [ 13 ]. Differential diagnosis of
RES in pregnancy and the puerperium may be challenging and
ncludes stroke, cerebral venous thrombosis, encephalitis, and
etabolic or demyelinating disorders. Misdiagnosis may result
n delayed recognition with inappropriate treatment, potentially
eading to irreversible neurological damage. In this context, par-
icular attention should be paid to postpartum patients presenting
ith acute neurological symptoms, as HELLP syndrome may
e initially overlooked when laboratory findings are not yet
iagnostic. In our case, the patient developed a “neurology-first”
resentation of postpartum HELLP syndrome associated with
RES. MRI showed cortical and subcortical lesions with a distri-
ution that was not limited to the typical parieto-occipital regions
nd involved frontal and parietal areas [ 27 ]. Similar atypical
atterns have been shown in other cases of HELLP associated
ith PRES [ 19, 20, 28 ], suggesting that lesion distribution may
ary in this clinical context. PRES pathogenesis is not com-
letely understood. Two main hypotheses are currently discussed:
he first suggests that acute hypertension overwhelms cerebral
utoregulation, leading to vasogenic edema; instead, the second
mphasizes endothelial dysfunction and blood–brain barrier
isruption, which may occur even in the absence of severe hyper-
ension [ 29 ]. In obstetric patients, the high incidence of PRES may
e explained by the vascular changes, such as altered vascular
eactivity, impaired prostaglandin-mediated vasodilation, and
ndothelial dysfunction; furthermore, the fluid accumulation and
olume shifts may predispose patients to develop brain edema
 30 ]. Importantly, the coexistence of systemic endothelial injury,
icroangiopathy, and coagulation abnormalities in HELLP syn-
rome may contribute to early blood–brain barrier disruption
nd cerebral edema, potentially explaining why neurological
anifestations can precede the full biochemical expression of
he disease. In our patient, pregnancy had been normotensive
ith IUGR, peripartum thrombocytopenia, and elevated LDH
evels. The coexistence in pregnancy of IUGR and hypertensive
isorders has traditionally been considered to reflect a common
echanism of uteroplacental insufficiency [ 31 ]. These findings
upport the hypothesis of an early systemic endothelial dys-
unction preceding overt clinical and laboratory deterioration.
ndothelial injury may represent a common pathogenic link
etween placental dysfunction and PRES, reinforcing the con-
ept of a systemic disease affecting both maternal and cerebral
ascular compartments. Schwartz et al. [ 32 ] suggested that LDH
levation may precede the development of brain edema and
s not a consequence of hypertension alone. Moreover, specific
arkers, including red blood cell morphology and LDH levels,
ave been proposed as potential indicators of endothelial integrity
nd risk of progression to PRES. At admission, our patient
lso showed thrombocytopenia. Severe thrombocytopenia is a
ecognized marker of HELLP syndrome severity and may reflect
isease progression [ 26 ], representing an additional marker of
ystemic endothelial injury. From a clinical perspective, early
aboratory abnormalities such as thrombocytopenia, elevated
DH, and the presence of IUGR may represent warning signs
“red flags”) of underlying endothelial dysfunction and increased
isk of neurological involvement. Based on our findings and the
he Journal of Clinical Hypertension, 2026
review of the literature, these features may help identify patients
at higher risk of developing neurological complications, even
in the absence of overt hypertension or diagnostic laboratory
criteria for HELLP syndrome. Clinicians should consider these
indicators as warning features that may justify closer monitoring
and early neuroimaging when neurological symptoms occur.
Management should focus on rapid blood pressure control,
seizure prevention with magnesium sulfate, and timely treatment
of HELLP syndrome. In severe cases, additional therapies such
as corticosteroids and plasmapheresis may be required. In our
case, early recognition and aggressive treatment resulted in
complete clinical and radiological recovery, emphasizing the
reversible nature of this syndrome when adequately managed.
This highlights the importance of early diagnosis in preventing
both neurological complications and inappropriate management
strategies. 

6 Conclusion 

Postpartum HELLP syndrome complicated by PRES is a rare but
clinically severe and potentially life-threatening entity. Neurolog-
ical manifestations may precede the full biochemical expression
of HELLP syndrome and can occur even in patients who were
previously normotensive, representing a “neurology-first” pre-
sentation that may delay diagnosis and increase clinical risk.
This presentation is particularly dangerous because it may be
misdiagnosed as epilepsy, hypertensive encephalopathy, or other
primary neurological disorders. Early multidisciplinary interven-
tion, including blood pressure control, seizure management, and
targeted therapy for HELLP syndrome, is essential to ensure com-
plete clinical and radiological recovery. Therefore, in postpartum
patients presenting with severe hypertension and neurological
symptoms such as headache, seizure, or altered consciousness,
HELLP syndrome should be promptly suspected even in the
absence of diagnostic laboratory abnormalities. Early recognition
of this pattern is critical to prevent delayed diagnosis and improve
maternal outcomes. 
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