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Abstract

Posterior reversible encephalopathy syndrome (PRES) is an uncommon but potentially devastating syndrome if not recognized
and treated appropriately. As the name implies, recognition of the condition and proper management may reverse the clinical and
radiological findings. However, diagnosis is not always straightforward. We present the case of a 24-year-old female who was
4 days post-partum and presented with headache, neck pain, and new-onset seizures. She had undergone epidural anesthesia
during labor, and initial imaging was suggestive of intracranial hypotension versus pachymeningitis. Despite initial conservative
therapy including anti-epileptic drugs, magnesium therapy, empiric antibiotics, and Trendelenburg positioning, the patient
continued to deteriorate. Follow-up imaging was suggestive of PRES with signs of intracranial hypertension. The patient
underwent a decompressive suboccipital craniectomy for refractory and severe PRES and later fully recovered. This case
highlights the sometimes difficult diagnosis of PRES, possible association with pregnancy, eclampsia/preeclampsia and/or

cerebrospinal fluid drainage, and the rare but life-saving need for decompression in severe cases.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is a
neurotoxic state in which subcortical vasogenic edema occurs
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within the brain resulting in neurologic sequelae. This syn-
drome is generally diagnosed via a constellation of clinical,
neurological, and radiographic findings. Computed tomogra-
phy (CT) and magnetic resonance imaging (MRI) typically
demonstrate focal regions of symmetric hemispheric edema,
most commonly in the parietal and occipital lobes resembling
the brain watershed zones. PRES has been associated with
seizures, encephalopathy, headache, visual impairment, and
generally occurs in settings of acute renal failure, hypertension,
cytotoxic medications, autoimmune disease, or pregnancy-
related disorders (pre-eclampsia or eclampsia) [20]. At times,
PRES has been reported in obstetric patients without signs of
eclampsia or in the late post-partum period [59, 60, 71].
Although uncommon, PRES can also present with intracere-
bral hemorrhage, generally in the setting of coagulopathy or
bleeding diathesis [3].

Studies demonstrate that full recovery following PRES oc-
curs in 75-90% of patients [13, 20, 39, 42, 63]. Treatment for
PRES is typically centered on the underlying cause (e.g., sei-
zures or hypertension) and its associated symptoms [20].
Recently, multiple cases of refractory and severe PRES have
been reported involving profound posterior fossa edema and
brainstem compression, acute hydrocephalus, and/or diffuse
cerebral edema with evidence of increased intracranial
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pressure [20, 24, 35]. Relatively few cases (< 10) have been
reported that required neurosurgical intervention in the form
of decompressive craniectomy, and most of those have been
for hemorrhagic or pediatric-associated PRES [1, 2, 5, 24, 45].
We present a case of severe PRES associated with recent
pregnancy and possible diagnosis of eclampsia that required
surgical decompression. This case is remarkable for a multi-
tude of reasons including the requirement for operative de-
compression, particularly in a non-hemorrhagic and non-
pediatric case, possible association with eclampsia, and the
overall unusual presentation with a differential diagnosis in-
cluding both intracranial hypotension and pachymeningitis in
the setting of recent epidural anesthesia. In addition to the
illustrative case, the authors provide a review of the literature
related to PRES to increase awareness of potentially compli-
cated presentations and subsequent management options.

Case presentation

A 24-year-old gravida-3-para-3 Caucasian female 4 days post-
partum after an uneventful spontaneous vaginal delivery pre-
sented to the emergency department (ED) with headaches,
neck stiffness, seizure, and vomiting. The patient denied hav-
ing preeclampsia/eclampsia during pregnancy and was nor-
motensive upon arrival. She had epidural anesthesia during
labor and experienced immediate headache and neck pain
which persisted after delivery with the addition of nausea
and vomiting, creating suspicion for a “wet tap” or dural
puncture. The headaches were exacerbated on sitting up and
relieved with recumbency. On suspicion for cerebrospinal flu-
id (CSF) leakage from the epidural, a blood patch was per-
formed at the outside facility, and the patient was subsequently
discharged home on post-partum day 2. However,
the patient’s headaches persisted and progressed, leading to
presentation to our institution, where she developed a grand
mal seizure that was aborted with lorazepam.

On exam, the patient was drowsy and hyperreflexic but oth-
erwise non-focal, without Kernig’s and Brudzinki signs. Early
diagnostic considerations included eclampsia, intracranial hy-
potension, PRES, and meningitis. Initial work-up showed mild
leukocytosis (white blood cell count of 15,200/uL), sodium of
144 mmol/L, potassium 3.1 mmol/L, magnesium 1.7 mg/dL,
and negative HELLP (Hemolysis, Elevated Liver Enzymes and
Low Platelet count) syndrome panel. MRI of the brain demon-
strated dural enhancement, concerning for intracranial hypoten-
sion versus pachymeningitis (Fig. 1). The patient was admitted
to the intensive care unit. Treatments for intracranial hypoten-
sion and meningitis were initiated, including Trendelenburg
position, intravenous fluids, and broad spectrum antibiotics
per infectious disease recommendations including vancomycin,
cefepime, ampicillin, and acyclovir. A lumbar puncture, per-
formed under fluoroscopy prior to starting antibiotics, showed
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Fig. 1 MRI brain with contrast, showing diffuse meningeal enhancement
concerning for intracranial hypotension versus pachymeningitis

no growth on cultures and normal opening pressure of 9 cm of
water. Three milliliters of CSF were collected; glucose was
normal at 53 mg/dL, protein elevated at 131 mg/dL, red blood
cells elevated at 550 per microliter, and nucleated cells elevated
at 9/uL. Anesthesiology declined performing a blood patch due
to possible meningitis. Electroencephalography showed sei-
zures, and patient was treated with levetiracetam 500 mg twice
daily. Magnesium 1 g every 8 h with goal 3—4 mg/dL was
started due to concern for preeclampsia/eclampsia until a defin-
itive diagnosis was made. Magnesium counteracts calcium-
dependent arterial vasoconstriction and is the mainstay of treat-
ment in pregnant women to increase vasodilation, increase ce-
rebral blood flow, and decrease ischemic insult [61]. The patient
was also started on 3% hypertonic saline with sodium goal
greater than 150 mmol/dL and dexamethasone 10 mg every
6 h in an effort to decrease cerebral edema. Multi-disciplinary
teams were involved in patient’s management, including neu-
rology, neurosurgery, obstetrics and gynecology, anesthesiolo-
gy, and infectious disease.

Despite optimum medical management, the patient’s men-
tal status deteriorated, and CT scan of the brain demonstrated
diffuse effacement of the basilar cisterns, uncal herniation and
sagging of the brainstem (Fig. 2). MRI/MR angiography re-
vealed bilateral occipital edema suggestive of PRES without
vessel occlusion or thrombosis (Fig. 3). The patient was taken
to the operating room emergently for posterior fossa decom-
pression via suboccipital craniectomy and upper cervical
laminectomy (C1 and partial C2) with expansion duraplasty.
A cortical biopsy performed during surgery was negative for
vasculitis. Post-operatively, the patient was started on a 21-
day dexamethasone taper, 14-day course of nimodipine (a
cerebral selective calcium-channel blocker) 60 mg every 4 h
for vasospasm prevention, and hypertonic saline treatment
was weaned off. She made a complete recovery and was
discharged home on postoperative day 5.

The patient was re-admitted with a pseudomeningocele and
CSF leak on postoperative day 18, requiring incision and



Acta Neurochir (2019) 161:217-224

219

Fig. 2 CT brain without contrast,
showing effacement of sulci and
basal cisterns and sagging of
brainstem

drainage, water-tight dural closure, and lumbar drain place-
ment. CSF from surgery demonstrated low glucose (48 mg/
dL), high protein (67 mg/dL), elevated red blood cells (380/
pL), and elevated nucleated cells (585/uL). Intraoperative cul-
tures grew coagulase negative Staphylococcus. She was treated
with 6 weeks of intravenous vancomycin. Despite the interven-
tions, the pseudomeningocele increased in size suggesting hy-
drocephalus, which may have resulted secondary to PRES or
the recent meningitis. Due to the concern for hydrocephalus, a
ventriculoperitoneal shunt was placed after the CSF was cleared
of infection instead of opting to perform a re-revision of the
pseudomeningocele. CSF 2 days before shunt placement dem-
onstrated normal glucose (50 mg/dL), elevated protein (76 mg/
dL), elevated red blood cells (2/uL), and elevated nucleated
cells (17/uL), although much improved. On follow-up, the pa-
tient was asymptomatic, surgical wound was well-healed, and
pseudomeningocele was resolved. Two years after surgery, she
still has occasional headaches but has returned to all her previ-
ous activities as a full-time teacher and mother of three.

Systematic review of the literature

We performed a PubMed search in the English language using
the search terms “Post-partum posterior reversible encephalop-
athy syndrome™ and “Posterior reversible encephalopathy +
Decompression” between January 2008 and October 2018. A
total of 62 articles in the English language were found from the

search. A total of 26 articles were excluded from analysis be-
cause they were reviews of the topic, articles not related to the
topic, or articles not in the English language. A total of 36
articles were then available for further analysis. A flow dia-
gram of the search is shown in Fig. 4. As shown in Table 1,
these studies comprised 31 case reports and 5 case series, with
a total of 55 patients involved. These case reports and case
series provided only class IV evidence for the various manage-
ment modalities. Out of the 55 patients, only 3 (5.5%) were
treated by cranial decompression, while the rest were treated
medically. Table 2 compares the clinical presentations, treat-
ments, and outcomes of the 3 patients that underwent cranial
decompression with our current patient who also required cra-
nial decompression. Two of the 3 patients reported in the liter-
ature [1, 24] presented posterior fossa symptoms from edema
involving mainly the cerebellum and brainstem. These patients
were successfully treated with suboccipital craniectomy, with
excellent modified Rankin score of 0 on follow-up. The third
patient [27] presented with neurological deterioration and mo-
tor symptoms from edema involving the frontal lobes and cor-
pus callosum. The patient was treated with decompressive
hemicraniectomy and on follow-up had a modified Rankin
score of 2. Our current patient, unlike the 3 patients described
above, presented post-partum with edema involving both the
posterior fossa and supratentorial compartments. Because of
the more extensive brain involvement with edema, our pa-
tient’s clinical course was more protracted, requiring
suboccipital craniectomy and subsequent ventriculoperitoneal

Fig. 3 MRI/MR angiography, showing bilateral occipital edema and
absence of vessel occlusion or thrombosis, concerning for posterior
reversible encephalopathy syndrome. Of note, edema in PRES is not

always confined to the posterior regions of the brain any may extend
beyond the occipital lobes into the posterior fossa
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Pubmed Search by Defined Terms:
“Post-partum Posterior Reversible
Encephalopathy Syndrome” =46

and

“Posterior Reversible Encephalopathy
+Decompression” = 16

Total = 62

Studies eliminated for being
reviews, unrelated to topic, not
in English language: 26

v

Studies related to the topic:
Case Reports: 31
Case Series: 5

Total =36

Fig. 4 Flow diagram for systematic literature review

shunt placement. Nonetheless, our patient made an excellent
recovery, with a modified Rankin score of 0 on follow-up.

Discussion

PRES is a generally reversible process that improves when the
precipitating cause is removed or treated [20]. Severe forms of
the disease, however, can result in death, with studies citing 3—
6% mortality in general, 26-29% mortality for hemorrhagic
PRES and a 16% fatality rate, and 37% rate of significant func-
tional impairments in severe PRES involving neurological def-
icits requiring intensive care management' [3, 26, 37].
Profound neurological injury or death may occur due to intra-
cranial hemorrhage, posterior fossa edema with brainstem com-
pression, elevated intracranial pressure, or acute hydrocephalus.

Pregnant and post-partum women are a unique population
described to present with PRES [14, 16, 40, 55, 56, 60, 71].
Most commonly, PRES is associated with toxemia of pregnan-
cy—pre-eclamspia and eclampsia—in which the placenta is
thought to be the primary cause and placental removal and fetal
delivery considered curative. [7] Hypertension is seen in about
75% of patients with PRES, and most eclamptic/pre-eclamptic
patients are hypertensive at toxicity, although 23% have nor-
mal or only minimally elevated blood pressure [7]. Severe
hypertension with failed autoregulation, injury to the capillary

bed, and hyperperfusion remains the most popular etiology
explaining the cerebral edema in PRES [8]. Retained placental
fragments have also been described as an etiology for toxemia
and PRES [15]. A placental-maternal immune reaction has also
been postulated as an etiology, with possible immune system
activation, endothelial cell activation and injury, and an inflam-
matory cytokine response resulting in systemic vasoconstric-
tion and labile blood pressure [8]. Presentation of PRES may
occur weeks after post-partum. [11, 59] Differential diagnosis
may be challenging, especially in the absence of expected MRI
findings as seen with our patient’s initial imaging. Our patient
was initially suspected to have intracranial hypotension and/or
meningitis, secondary to dural enhancement seen on her initial
MRI. As such, our initial treatment consisted of empiric anti-
biotics and anti-epileptic medications for her seizure.

PRES has been described in association with dural
breaches, CSF leaks, post-lumbar puncture syndrome, or even
caffeine intake used to treat this syndrome [51]. Pregnant
women often undergo epidurals and spinal anesthesia, so
PRES may be associated with pre-eclampsia/eclampsia of
pregnancy, or with the epidural that is often performed during
delivery. Case reports describe patients who developed PRES
after spinal anesthesia complicated by a post-dural puncture
headache [28, 41, 67]. Headaches have been described in up
to 39% of patients, with > 16% of cases being attributed to
dural puncture [18]. A headache in PRES may be difficult to
distinguish from post-dural puncture headache, which may
delay appropriate diagnosis and treatment [18].

Multiple publications suggest an association between
PRES and a drop in intracranial pressure that may come with
CSF drainage [19, 23, 25, 48, 62, 64]. PRES has been reported
after a lumboperitoneal shunt for idiopathic intracranial hyper-
tension, ventriculo-peritoneal shunt for obstructive hydro-
cephalus, overdrainage of CSF via an external ventricular
drain, large volume lumbar puncture for hydrocephalus, inci-
dental durotomies during surgeries and/or lumbar drains, or
even posterior fossa tumor resection [19, 22, 23, 25, 48, 62,
64]. The same mechanism may have resulted in the develop-
ment of PRES in our patient given there was concern for dural
puncture during her epidural.

Two papers describe cases in which post-partum fe-
males with prior epidurals developed imaging consistent

Table 1 Reported studies on posterior reversible encephalopathy syndrome
Type of study Treatment References Number of patients
(level of evidence)
Case report (IV) Medical [4, 6, 10, 12, 21, 31-33, 35, 36, 38, 43, 44, 46, 47, 49, 28
50, 52-54, 58, 65, 66, 68-70, 72, 73]

Decompression [1,24,27] 3
Case series (IV) Medical [9, 17, 29, 30, 34] 24
Total 55
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Table 2 Cases of posterior reversible encephalopathy treated by cranial decompression
Ref. Clinical presentation Location of edema Decompression Modified Rankin
score (duration of
Indication Type follow-up)
[1] Hypertension, headaches, vertigo, Cerebellum, brainstem Brainstem compression Suboccipital mRS 0 (2 weeks)

blurred vision, progressing
somnolence and left unresponsive
pupil, tongue deviation to the right,
left hemipalsy, and ataxia

[24] Hypertension, unresponsive,
non-reactive right pupil, weak
corneal reflexes, absent
gag reflex, triple flexion response,
hyperreflexia, positive
Hoffman reflexes

[27] Hypertension, sudden onset hemiplegia,
Rapid neurological deterioration

Cerebellum

callosum

Frontal lobes, corpus

craniectomy

mRS 0
(6 months)

Brainstem compression Suboccipital

craniectomy

Persistent elevation
of intracranial
pressure

Hemicraniectomy mRS 2
(6 months)

Current  Post-partum, headaches, grand-mal Frontal, parietal, temporal, Uncal herniation and Suboccipital mRS 0 (2 years)
Case seizure, altered mental status, hyper-- and occipital lobes and sagging of brainstem craniectomy
reflexia cerebellum

with PRES, but also had radiographic or clinical findings
concerning for intracranial hypotension; these patients im-
proved with Trendelenburg positioning and volume reple-
tion in one case, and support therapy with a blood patch
in the other [50, 57]. This is similar to our case, in which
initial imaging was concerning for intracranial hypoten-
sion without findings suggestive of PRES with an initial
plan for Trendelenburg positioning and blood patch.

Treatment for malignant PRES includes aggressive manage-
ment of mass effect and edema using steroids, hyperosmolar
therapy, blood pressure control, and treatment of coagulopathy
and seizures [61]. Magnesium sulfate (competitive antagonist to
calcium) has been described in PRES to improve seizures and
hypertension, in addition to acting as a possible barrier against
cerebral edema formation and vasoconstriction [14, 16]. In a
minority of cases, craniotomy/craniectomy with possible hema-
toma evacuation is required [1, 2, 24, 27, 45]. We employed the
aforementioned conservative therapy, but the patient continued
to deteriorate, requiring posterior fossa decompression.

During surgery, brain biopsy may be performed. At times,
intracranial pressure monitoring and external ventricular drain
placement are necessary. Atkins et al. suggested that more
aggressive treatment with craniectomy and evacuation of he-
matoma should be pursued in patients with malignant PRES,
defined as Glasgow Coma Score less than 8 and clinical de-
cline despite medical management for elevated intracranial
pressure, along with radiographic criteria such as edema or
hemorrhage with mass effect, effacement of cisterns, and/or
herniation [2]. Their data with aggressive surgical manage-
ment demonstrated a 100% survival rate at 90 days without
severe functional disability. Our patient underwent successful
posterior fossa decompression and later returned to her base-
line functional status.

Conclusions

A diagnosis of PRES is not always easily made due to con-
founding clinical or imaging data. Conservative management
may be inadequate in the treatment of severe and malignant
PRES, and a craniectomy for decompression may be required
even in the absence of intracranial hemorrhage. It may be
associated with pregnancy, eclampsia/preeclampsia, and/or
CSF drainage.
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