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Acute neurological problems are significant disorders of pre- and postpartum period
in women. We analyzed the magnetic resonance imaging (MRI) profile of patients presenting with peripartum encephalopathy over 2 years. Of 51 patients, MRI was abnormal in 40 patients and normal in 11 patients. Posterior reversible encephalopathy
(13/40), cerebral venous thrombosis (6/40), and postpartum angiopathy (3/40) are
the three most common causes of peripartum encephalopathy as identified in MRI.
The other less common but important etiology include HELLP (Hemolysis, Elevated
Liver enzymes and Low Platelet) syndrome (2), osmotic demyelination (2), antiphospholipid syndrome (2), tubercular meningitis/cerebritis (3), pituitary hyperplasia with
hemorrhage (2), postictal edema (2), cerebellitis (1), transient splenial lesion (1), and
changes of old trauma and stroke (one each).

Introduction
Acute neurological diseases occurring in peripartum
(2 weeks before and 6 weeks after labor) period are serious
complications that can lead to maternal morbidity and mortality. There are a variety of causes for peripartum encephalopathy, which may be unique to pregnant/postpartum state
such as preeclampsia, or labor-associated neurological or
other nonobstetric causes. The clinical presentations of peripartum encephalopathy include seizure, headache, altered
sensorium, or acute psychosis. Acute neurological diseases
in pregnancy are associated with many obstetric and neonatal complications. Neuroimaging in these patients has a
vital role in identifying the abnormality and in the management.1-6 Magnetic resonance imaging (MRI) is the modality
DOI https://doi.org/
10.1055/s-0041-1727300
ISSN 0976-3147

of choice in the pregnancy period as it is a nonradiation
investigative modality. Early diagnosis and management are
required in these cases and the management.

Methods
We reviewed the clinical and MR neuroimaging features of
peripartum women presenting with encephalopathy with
or without neurological deficits, seizures, etc. from January
2016 to December 2017. A total of 52 women aged 18 years
and above admitted with encephalopathy to the labor room
or obstetric ward in the hospital were included in the study.
They presented with features of encephalopathy—altered sensorium—along with other features including seizures, headache, or focal deficits. They underwent MRI within 72 hours
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of initial presentation, as a part of their routine investigation.
MRI was done in 1.5 Tesla equipment (Avanto Magnetom
Siemens Erlangen, Germany) using routine sequences—
fluid-attenuated inversion recovery (FLAIR) axial, T2-weighted
coronal, T1-weighted sagittal sequences, diffusion-weighted
imaging, MR angiography of circle of Willis, and gradient-echo
T2*-weighted sequence to rule out hemorrhage.

Results
A total of 51 peripartum encephalopathy cases, comprising
40 cases with abnormal MRI findings and 11 with normal MRI
findings, were studied (►Table 1). Out of 40 with abnormal
MRI, 13 cases were with posterior reversible encephalopathy
syndrome (PRES), 6 with cerebral venous thrombosis (CVT),
3 with postpartum angiopathy, 2 with hemolysis, elevated
liver enzymes, and low platelets (HELLP) syndrome, 3 with
infection/tubercular meningitis, 2 with antiphospholipid
syndrome/vasculitis, 2 with osmotic demyelination syndrome,
2 with pituitary lesions (one each hemorrhage into pituitary and macroadenoma with hemorrhage), 2 with postictal
edema, 1 with transient splenial lesion, 1 with spontaneous
intracranial hypotension, 1 with old stroke, and 1 with gliosis
of old trauma.

Discussion
Posterior Reversible Encephalopathy Syndrome

Hypertension and related disorders of pre-eclampsia and
eclampsia are the commonest causes of medical complications
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in pregnancy, with a varying incidence of 6 to 8%.7,8 Since the
involvement was more in the posterior parieto-occipital regions
and to a large extent they are reversible, this clinicoradiological entity is called PRES. Near-complete resolution of clinical
features and radiologic findings is usually seen after treatment
with antihypertensive drugs and, if prepartum, with delivery.
In our group, PRES-related changes were noticed in 13 patients
(31.7%). Abnormal findings in MRI were vasogenic edema
involving the parieto-occipital lobes in 11 cases (84.6%), temporal lobes in 2 cases (15.4%), cerebellum in 3 cases (23.1%),
brainstem in 2 cases (15.4%), basal ganglia in 4 cases (30.8%),
and frontal lobes in 8 cases (61.5%). The parietal lobe is involved
in all the 13 cases (100%). Typically, the lesions involve the white
matter, but rarely gray matter can also be involved (►Fig. 1).
Atypical findings in PRES include central location of lesions
sparing the posterior fossa, presence of infarcts and lesions
associated with hemorrhage. Diffusion-weighted MR may show
occasional lesions with cytotoxic edema as restricted diffusion
and may lead to areas of gliosis.

Cerebral Venous Thrombosis

Pregnancy and the postpartum period are relatively hypercoagulable states with increased risk of CVT.5,9-11 The risk
factors for development of CVT include relative immobility,
fluid-electrolyte changes, infection, and inflammatory disorders. Pregnancy is state of physiological hypercoagulability
and can lead to CVT in a few women. Obesity, hypertension,
cesarean section, hyperemesis, dehydration, oral contraceptive pills, and prolonged bed rest are other predisposing
factors. The clinical presentation of CVT depends upon the

Table 1 Magnetic resonance imaging (MRI) diagnosis in
peripartum encephalopathy
MRI Diagnosis

No. of
patients
(percentage)

1

Posterior reversible encephalopathy
syndrome (PRES)

13 (31.7)

2

Cerebral venous thrombosis (CVT)

6 (14.6)

3

Postpartum angiopathy (PPA)/reversible cerebral vasoconstriction syndrome
(RCVS)

3 (7.3)

4

Hemolysis, elevated liver enzymes, and
low platelet syndrome

2 (4.9)

5

Osmotic demyelination

2 (4.9)

6

Antiphospholipid syndrome (APLAS)/
vasculitis

2 (4.9)

7

Infection/tubercular meningitis

3 (7.3)

8

Pituitary lesions

2 (4.9)

9

Postictal edema

2 (4.9)

10

Transient splenial lesions (TSL)

1 (2.4)

11

Cerebellitis

1 (2.4)

12

Others (old stroke, trauma)

3 (7.3)
40

Normal MRI

11

Fig. 1 Posterior reversible encephalopathy syndrome. A 21-year-old primigravida presented with postpartum encephalopathy. Fluid-attenuated
inversion recovery axial sections (A and B) showing occipital and frontoparietal subcortical white matter hyperintensities. No diffusion restriction is noted (C). Magnetic resonance angiogram is normal (D).
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“thunderclap” headache), seizures, or migrainous headache.
Occasionally, it may result in ischemic or hemorrhagic stroke
with or without permanent sequelae. Imaging findings of
RCVS include multifocal segmental narrowing of intracranial
arteries, which usually resolves in 12 weeks. The parenchymal involvement is usually located in areas of anterior circulation. Sometimes presence of vasospasm is the only imaging
finding. In this study, three (7.3%) were found to have RCVS.
Among them, one each had vasogenic edema, infarct, and
hemorrhagic infarct (►Fig. 3). Vessel narrowing was noted
in only one patient. In fact, MRI may be initially even be
normal or may have variable presentation even mimicking
PRES.14-16 Fugate et al15 reviewed retrospectively patients
showing vasoconstriction in the postpartum period and
found among 18 patients, 5 had normal MRI, 7 had hemorrhage, and 6 each had infarcts and vasogenic edema.

HELLP Syndrome

Fig. 2 Cerebral venous thrombosis. A 27-year-old female with second pregnancy presented before labor with altered sensorium.
Fluid-attenuated inversion recovery axial (A), T2 coronal sections showing left temporoparietal hemorrhagic infarction due to venous thrombosis (B). Gradient-echo T2* (C) images showing hypointense hemorrhage
with absent left transverse sinus in magnetic resonance venogram (D).

territory of the affected vessel, the usual presentation being
headache. It can also present with seizures and papilledema,
secondary to increased intracranial pressures. MRI with
MR venography delineates the intracranial venous sinuses.
The superior sagittal sinus and transverse sinuses are most
commonly involved. When the gray matter is involved, the
patients may present with either seizures or even focal neurological deficits such as hemiparesis or aphasia. In our study,
cerebral venous thrombosis was found in six cases (14.6%).
Transverse sinus was involved in three cases (50%), sigmoid
sinus was thrombosed in three cases (50%), and two cases
(33%) had cortical venous thrombosis. The venous infarct was
associated with hemorrhage in four cases (67%) (►Fig. 2).

Postpartum Angiopathy

Postpartum Angiopathy is a subset of reversible cerebral vasoconstriction syndrome (RCVS). RCVS is a recently
described entity with features of reversible narrowing of
multiple cerebral arteries.12,13 It may be preceded by severe
headaches with or without neurological deficit. It can also
present with subarachnoid hemorrhage (associated with
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HELLP syndrome is diagnosed based on features of
Hemolysis, Elevated Liver enzymes, and Low Platelets syndrome.17,18 MRI findings may overlap with those of PRES, but
lesions frequently involve brainstem, deep gray structures
of basal ganglia and thalami, apart from the cerebral hemispheres.19 Thrombotic microangiopathy in HELLP syndrome
can cause lacunar infarcts/lesions in brain stem, basal ganglia, and thalami. We had two patients with features of HELLP
syndrome—in which both had hemolytic anemia but one
had elevated liver enzymes and other one had low platelet
counts. MRI showed FLAIR hyperintensities with mild diffusion restriction involving the brainstem, thalami, and internal capsules (►Fig. 4). The lesions resolved on follow-up in
one patient and another patient succumbed.

Osmotic Demyelination Syndrome

Osmotic demyelination syndrome (ODS) is thought to result
from “rapid” correction of hyponatremia and is caused
by demyelination in the pontine tracts/neurons, although
extrapontine sites like the internal capsule, basal ganglia, and
cerebellum may also be involved. Hyponatremia, the inciting
electrolyte abnormality, can occur in pregnancy.20,21 The classical symptoms include neurological deficit and pseudobulbar palsy, secondary to damage involving the corticospinal
and corticobulbar paths. We had two cases of OSD: one case
had pontine involvement and the other case had pontine and
extrapontine involvement [►Fig. 5].

Antiphospholipid Syndrome/Vasculitis

Pregnancy and puerperium are considered high-risk for
those with antiphospholipid syndrome and may present with
arterial or venous thrombosis.22,23 We had two patients with
complete internal carotid artery occlusions (►Fig. 6)—one

© 2021. Association for Helping Neurosurgical Sick People.
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Fig. 3 Postpartum angiopathy. A 23-year-old primigravida presented with encephalopathy. Fluid-attenuated inversion recovery axial, diffusion
(A, B) and apparent diffusion coefficient (C) images shows acute infarction in the pons with areas if hemorrhage in gradient-echo T2* image
(D). Magnetic resonance angiogram (E) is normal. Follow-up magnetic resonance imaging (F) after 6 weeks shows partial resolution.

Fig. 4 Hemolysis, elevated liver enzymes, and low platelet. A 25-year-old primigravida presented 2 days before labor with encephalopathy,
elevated liver enzymes, and mild reduction in platelet count. Fluid-attenuated inversion recovery axial sections (A–D) showing hyperintensities
in pons, midbrain, left caudate, thalamus, and right parietal regions. Subtle diffusion restriction noted in pons and midbrain lesions (E and F).
Magnetic resonance angiogram (G) is normal. Gradient-echo T28 image (H) shows hemorrhagic component in right parietal lesion.
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Fig. 5
Osmotic demyelination syndrome. A 28-year-old
G2P1 presented 2 weeks after delivery with encephalopathy and
low sodium. Fluid-attenuated inversion recovery axial (A and B) and
T2 coronal images showing hyperintensities in pontine and extrapontine locations suggestive of osmotic demyelination (C). Mild diffusion restriction noted in bilateral internal capsule regions (D).

Fig. 6 Antiphospholipid syndrome. A 28-year-old G1P1 presented with
right hemiplegia and underwent caesarean section. Fluid-attenuated
inversion recovery axial, diffusion, and apparent diffusion coefficient
images show acute infarct in left basal ganglia, insula, and adjacent
frontotemporal region. Magnetic resonance angiogram shows left
internal carotid artery occlusion.
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Fig. 7 Tubercular cerebritis. A 22-year-old G3P1L1A1 presented
4 days before labor with seizures and altered sensorium. Magnetic
resonance imaging fluid-attenuated inversion recovery axial (A and
B) and post-contrast T1 (C and D) images showing enhancing focal
cerebritis, meningitis, and few granulomata. Follow-up after antitubercular treatment, lesions completely resolved.

Fig. 8 Meningitis with hydrocephalus. A 18-year-old primigravida
presented 1 week after delivery with headache and altered sensorium. Fluid-attenuated inversion recovery axial (A and B), T2 coronal
(C) sections showed moderate ventriculomegaly. Diffusion did not
show any infarcts (D). Cerebrospinal fluid was suggestive of subacute
meningitis and treated for tubercular meningitis.
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had positive for lupus anticoagulant test and other patient
was negative for vasculitic workup.

Infections/Tuberculosis

During pregnancy, hormonal imbalance results in reduction
in maternal immunity. The symptoms include headache,
nausea, and focal neurological abnormalities. In susceptible
population, tuberculosis may reactivate and flare up with
central nervous system involvement.24-26 In fact, postpartum
period is considered a form of immune restitution for reactivation tuberculosis.25 We had three patients: one had cerebritis
with meningitis, second had granulomata, and third had only
hydrocephalus with cerebrospinal fluid findings of subacute
meningitis (►Figs. 7 and 8).

Pituitary Diseases

The maternal pituitary gland undergoes remarkable changes
during pregnancy. Sheehan’s syndrome results from deficiency of anterior pituitary hormone secondary to infarction
and necrosis of the enlargement of pituitary physiologically
in pregnancy.27,28 Enlargement of macroadenomas is common
in women during pregnancy, especially who did not undergo
surgery or radiation before conception. We had two cases of
pituitary lesions—one had hemorrhage within physiological
hyperplasia of the gland and another with preexisting macroadenoma developing hemorrhage and became symptomatic (►Figs. 9 and 10).

Fig. 9 Pituitary adenoma with hemorrhage. A 36-year-old G2P1
presented 10 days before labor with headache and altered sensorium.
Magnetic resonance imaging T2 coronal and T1 sagittal sections
showed sella-suprasellar mass probably pituitary macroadenoma.
Heavily T2-weighted three-dimensional SPACE shows inferior cystic
component and gradient-echo T2* hypointense hemorrhage.

Fig. 10 Pituitary hemorrhage. A 25-year-old primigravida presented with headache and altered sensorium without any deficits. Fluid-attenuated
inversion recovery axial and T2 coronal sections showed prominent pituitary with left temporal hyperintensities (A, B). The pituitary showed
T1 hyperintensities (C) and gradient-echo T2* hypointensities (D) suggestive of hemorrhage. Follow-up Magnetic resonance imaging (E and F)
after 3 months showed atrophy of anterior pituitary.
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Cerebellitis

Acute cerebellitis is uncommon in adults and can present
as postinfectious or as part of viral infections like varicella,
Ebstein–Barr virus, and others.29,30 MRI findings include cerebellar parenchymal T2-FLAIR hyperintensities with or without
diffusion restriction. We had one patient who presented after
4 days with ataxia and MRI showed features of cerebellitis
(►Fig. 11).

Transient Splenial Lesion

Transient splenial lesion in pregnancy is evolving and
yet-to-be-defined entity. It has been ascribed to alteration
in blood–brain barrier in conditions like hypertensive
encephalopathy, preeclampsia, PRES, seizures, and drug
toxicity.31,32 It has also been reported as part of PRES and
postpartum angiopathy. However, it was an isolated finding
in a 23-year-old primigravida who presented 3 days after
labor (►Fig. 12).

Postictal Edema

Fig. 11 Cerebellitis. A 19-year-old primigravida presented 4 days after
labor with encephalopathy and ataxia. Fluid-attenuated inversion
recovery axial (A), diffusion, (B) and apparent diffusion coefficient
(C) images showing symmetric cerebellar hemispheric hyperintensities with diffusion restriction. No enhancement is noted (D).

Postictal edema may be present in imaging done immediately
after seizure episode or with status epilepticus.33,34 In two
patients of our series, isolated subcortical white matter edema
was noted without any other findings (►Fig. 13). They did not
have other features of PRES or infection.

Fig. 12 Transient splenial lesion. A 23-year-old female presented 3 days after labor with encephalopathy. Fluid-attenuated inversion recovery
axial (A) section shows hyperintense lesion in the splenium of corpus callosum. The lesion is hypointense in T1 sagittal (B), no hemorrhages
in gradient-echo T2* image (C) with diffusion restriction (D and E). Magnetic resonance imaging is normal (F). Follow-up magnetic resonance
imaging after a month showed resolution.
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Fig. 13 Postictal edema. A 28-year-old primigravida presented
3 weeks after delivery with seizures and altered sensorium.
Fluid-attenuated inversion recovery axial (A) section showing
left perirolandic subcortical hyperintensities without diffusion
restriction (B).
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