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ARTICLE INFO ABSTRACT

Keywords: The management of women with brain tumors in the early post-partum period may be demanding as the patho-
Brain surgery physiological changes that occur during pregnancy may also manifest in the early post-partum period. The aim
Craniectomy of our paper is to report a case of late-onset post-partum pre-eclampsia after brain tumor surgery, complicated by

Pre-eclampsia

b posterior reversible encephalopathy syndrome (PRES) and reversible cerebral vasoconstriction syndrome
ost partum

(RCVS). Hemicraniectomy and intensive care management were necessary to obtain a favorable neurological

PRES

RCVS outcome.

The inherent literature on the subject is also analyzed through a systematic research. This is the first case of
supratentorial decompressive hemicraniectomy in post-partum PRES, while there has been only one other case of
posterior fossa decompression described in this cohort of patients.

PRES and RCVS can complicate the neurosurgical management of women in the postpartum period. A careful
evaluation of the clinical presentation is necessary as in some particular cases an aggressive medical and surgical
treatment is required to obtain a favorable outcome.

1. Introduction

Pregnant women with concurrent neurosurgical pathology re-
present a therapeutic challenge. The patho-physiological changes oc-
curring during pregnancy may extend to the early postpartum period
and may complicate the management of these patients. Posterior re-
versible encephalopathy syndrome (PRES) and reversible cerebral va-
soconstriction syndrome (RCVS) may accompany late-onset post-
partum pre-eclampsia, a rare condition secondary to a systemic en-
dotheliopathy, that may occur in the first weeks after delivery, even
after uncomplicated pregnancies.

PRES manifests as a transient subcortical vasogenic edema typically
in the posterior lobes and its clinical manifestations should not be un-
derestimated, as an aggressive management may be required in some
cases. A recent paper dealing with malignant forms of PRES (defined as
patients presenting with GCS < 8 and clinical deterioration despite
optimal medical management for intracranial hypertension), reported
favorable outcomes after decompressive craniectomy [1].

We would like to illustrate a case of malignant PRES associated with
RCVS and secondary to a late-onset post-partum pre-eclampsia. The aim
of this paper is to discuss the related literature on this subject.

* Corresponding author.
E-mail address: giulia.cossu@chuv.ch (G. Cossu).

https://doi.org/10.1016/j.clineuro.2019.105489

2. Material and methods

A systematic literature search was performed through PubMed da-
tabase using the terms “postpartum” AND “posterior reversible en-
cephalopathy syndrome” coupled or not with “surgery” OR “decom-
pression”. Articles included were published till March 2019.

A P.I.C.O. question was formulated to select articles reporting cases
of post-partum PRES requiring a surgical treatment. The outcome was
intended as functional neurological recovery. Reviews and articles not
in English were excluded.

3. Case presentation

A 39-year old woman presented to the emergency department with
severe headaches and acute weakness on the right side. She had an
uncomplicated pregnancy with spontaneous delivery 1 week prior to
presentation at hospital. She had no other relevant medical history and
she denied substance abuse. She was found to have mild hypertension
(BP 150/90 mmHg) and was normocardic. Neurologic examination
confirmed the mild right proportional hemiparesis and optic fundo-
scopy was normal. Head CT and MRI showed the presence of a he-
morrhagic lesion of the left thalamus with a mass effect on the internal
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capsule, with a small anterior contrast enhancement following gadoli-
nium administration (Fig. 1A).

Steroids were started and surgery was planned 1 week after ad-
mission with intraoperative electrophysiological neuromonitoring. A
gross total resection was possible through a transparietal approach
(inferior parietal lobe) and pathology confirmed a pilocytic astro-
cytoma. The patient started becoming hypertensive during the second
half of the surgical procedure and a treatment with intravenous labe-
talol was started. In the immediate postoperative period she presented a
worsened hemiparesis associated with a mild Wernicke aphasia. During
the first postoperative night she presented an altered mental status with
agitation and increased hypertension and 24-h postoperatively, she
further deteriorated with a left non-reactive mydriasis. A cerebral
angio-CT scan showed massive perilesional edema extending also to the
splenium and a vasospasm of the left anterior circulation in the absence
of subarachnoid hemorrhage (Fig. 1B and 1C). No postoperative stroke
or venous thrombosis was visible. She was immediately transferred to
the OR for a decompressive craniectomy and ICP monitoring. The ICP
monitoring showed normal pressures in the postoperative period and
she could be extubated 4 days after the craniectomy. She had com-
pletely recovered from her hemiparesis and aphasia at 3 months follow-
up. The radiological follow-up was also favorable with a complete
spontaneous resolution of cerebral edema and vasospasm and no is-
chemic or hemorrhagic complication (Fig. 1D). The bone flap was re-
positioned 3 weeks after the craniectomy.
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Fig. 1. Axial T1-weighted MRI with gadoli-
nium administration showing an intra-axial
lesion centered in the left thalamus with an
antero-medial contrast enhancement, a he-
morrhagic portion and a perilesional edema
(Figure A).

The early postoperative CT-scan shows no
major surgical complication with a massive
perilesional edema extending in the left fronto-
parietal lobe and to the splenium (Figure B).
A coronal cerebral angio-CT demonstrates the
presence of vasospasm in the distal internal
carotid artery and proximal middle cerebral
artery (Figure C). A large decompressive cra-
niectomy was performed.

The bone flap was repositioned 3 weeks after
the decompression and the cerebral MRI con-
firmed a resolution of the postoperative edema
(Figure D).

4. Results of literature review

With our search, 124 articles were identified and 60 papers reported
cases of post-partum PRES. Only one article described a surgical de-
compression of the posterior fossa in the early postpartum period [2],
while in the other papers patients were treated with conservative
measures (Fig. 2). This is the first report of supratentorial craniectomy
for a postpartum PRES.

Eclampsia and pre-eclampsia are well-known conditions associated
with a high risk for cardio- and cerebro-vascular accidents [3]: in-
flammation and placental ischemia, hypertension with failed auto-
regulation and injury to the capillary bed may determine the develop-
ment of cerebral edema during or after pregnancy, accompanied by an
increased permeability of the blood-brain barrier [4]. The interesting
fact, though less well known, is that the pro-inflammatory environment
may also extend to the postpartum period [5]. Eclampsia and pre-
eclampsia represent a multi-organ endotheliopathy and cerebral com-
plications such as PRES [6-8] and RCVS may be associated [9]. The
incidence of PRES was higher in cases of postpartum eclampsia when
compared to antepartum eclampsia. The other risk factors identified
have been no previous pregnancies and a younger age [10]. Late-onset
post-partum pre-eclampsia is a rare manifestation and constitutes only
6% of all pre-eclampsia cases [11]. It may occur in the first weeks after
delivery even after uncomplicated pregnancies and previously non-
hypertensive women and it may associate with the same complications.

PRES classically presents with a full recovery in 75-90% of patients
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PubMed search:

Postpartum AND posterior reversible
encephalopathy syndrome

+/- surgery OR decompression

124 articles

Excluded reviews and
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articles not pertinent with the PICO question (64)

60 articles reported cases

of postpartum PRES

Excluded cases managed conservatively (59)

1 article reported
surgical decompression

Fig. 2. This figure shows the literature search and the process of articles’ selection.

after a symptomatic treatment of the underlying cause [6]. A recent
review on the malignant form of PRES needing surgery was performed
[2] and if we conjugate these results with those of Akins et al. [1], 9
cases treated with surgical decompression are reported in literature
[1,2,12-14] of which 6 were supratentorial [1,12]. Four of these cases
were associated with hemorrhagic transformation [1] while two pre-
sented a malignant edema with midline shift and brainstem compres-
sion [1,12]. The factors determining the localization of the edema and
the hemorrhagic transformation were not characterized.

Both cases of postpartum PRES treated with surgical decompression
(including ours and those reported by Katsevman et al. [2]) presented a
modified Rankin Scale at O at last follow-up. In our case the patient
presented an hemorrhagic transformation of a benign tumor with a
malignant edema in the early postoperative period, associated with
clinical manifestations of late-onset post-partum pre-eclampsia and
RCVS. Hemicraniectomy was necessary to obtain neurological recovery
while RCVS was treated conservatively with intravenous Nimodipine.
The surgery for the astrocytoma might have had a role in our case in
exacerbating these complications. Traditionally PRES and RCVS are
associated with a favorable prognosis after a conservative treatment but
it should be kept in mind that in some particular cases they may require
an aggressive medical and surgical management to obtain a favorable
outcome [1].

5. Conclusion

Neurosurgical procedures should be considered with caution in the
early postpartum period. Complications associated with pre-eclampsia/
eclampsia, such as PRES and RCVS should be kept in mind when faced
with an unusual neurological worsening following elective brain sur-
gery. A high index for suspicion will help diagnose this rare problem
and allow early medical and/or surgical therapy to enable a good
outcome in these patients.
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