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Posterior reversible encephalopathy syndrome
in 46 of 47 patients with eclampsia

Justin Brewer, MD; Michelle Y. Owens, MD; Kedra Wallace, PhD; Amanda A. Reeves, MD; Rachael Morris, MD;
Majid Khan, MD; Babbette LaMarca, PhD; James N. Martin Jr, MD

OBJECTIVE: We sought to investigate the concurrence of posterior re-
versible encephalopathy syndrome (PRES) with eclampsia and to de-
scribe the obstetric, radiological, and critical care correlates.

STUDY DESIGN: This was a single-center, 2001-2010 retrospective
cohort study of all patients with eclampsia who underwent neuroimag-
ing via magnetic resonance imaging (MRI) or computerized tomography
(CT) with or without contrast.

RESULTS: Forty-six of 47 of eclamptic patients (97.9%) revealed PRES
on neuroimaging using 1 or more modalities: MRI without contrast, 41
(87.2%); MRI with contrast, 27 (57.4%); CT without contrast, 16 (34%);
CT with contrast, 7 (14.8%); and/or magnetic resonance angiography/
magnetic resonance venography, 2 (4.3%). PRES was identified within

the parietal, occipital, frontal, temporal, and basal ganglia/brainstem/
cerebellum areas of the brain. Eclampsia occurred antepartum in 23
patients and postpartum in 24 patients. Headache was the most com-
mon presenting symptom (87.2%) followed by altered mental status
(51.1%), visual disturbances (34%), and nausea/vomiting (19.1%). Se-
vere systolic hypertension was present in 22 patients (47%).

CONCLUSION: The common finding of PRES in patients with eclampsia
suggests that PRES is a core component of the pathogenesis of eclamp-
sia. Therapy targeted at prevention or reversal of PRES pathogenesis
may prevent or facilitate recovery from eclampsia.
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P osterior reversible encephalopathy
syndrome (PRES) was first de-
scribed in 1996 by Hinchey et al." In this
case series of 15 patients, the authors de-
scribed a condition marked by headache,
altered mental status, seizures, and visual
changes. These patients were also found
to display extensive white-matter changes
suggestive of posterior cerebral edema.
This group first named this syndrome re-

From the Division of Maternal-Fetal Medicine,
Department of Obstetrics and Gynecology,
Winfred L. Wiser Hospital for Women and
Infants (Drs Brewer, Owens, Wallace, Reeves,
Morris, LaMarca, and Martin), and the
Department of Radiology and
Neurology/Neurosciences (Dr Khan), University
of Mississippi Medical Center, Jackson, MS.
Received Sept. 28, 2012; revised Jan. 4, 2013;
accepted Feb. 5, 2013.

This study was supported by the Division of
Maternal-Fetal Medicine, Department of
Obstetrics and Gynecology, University of
Mississippi Medical Center.

The authors report no conflict of interest.
Reprints not available from the authors.

0002-9378/$36.00
© 2013 Mosby, Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ajog.2013.02.015

versible posterior leukoencephalopathy
syndrome, but it has also been known by
many other names including PRES, hyper-
perfusion encephalopathy, brain capillary
leak syndrome, and hypertensive enceph-
alopathy.' PRES has been associated with
many conditions including eclampsia, se-
vere hypertension, autoimmune disease,
treatment with cytotoxic medications,
posttransplantation immunosuppression,
and infection with sepsis to name a few.”
Generalized seizures are often the
most common clinical manifestation of
PRES, but patients will also present with
signs of encephalopathy such as altered
mental status, headaches, nausea, and
vomitting.”* Visual disturbances are
also common, varying from mild blurry
vision to complete cortical blindness.’
Hypertension is associated with the ma-
jority of cases, although blood pressure
may be normal or only mildly elevated in
up to 20-30% of cases.” In the series of 36
patients presented by Lee et al, * the
mean systolic blood pressure was 187
mm Hg (range, 80—240 mm Hg) within
24 hours of presentation. Laboratory
findings can also vary, depending on the
underlying associated condition.
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Neuroimaging findings of PRES have
been described in scores of eclamptic pa-
tients since the 1996 report of Hinchey et
al,' usually in single case reports or small
case series. How often PRES occurs in
association with eclampsia is unknown.
To our knowledge, there is no large pa-
tient series exploring the relationship be-
tween eclampsia and the concurrence of
PRES. The purpose of this study was to
determine what percentage of eclamptic
women at our institution displayed find-
ings of PRES when neuroimaging studies
were undertaken. We also sought to deter-
mine which treatment modalities were
used to manage these patients and to ex-
plore how well these interventions had an
impact on overall patient outcome.

MATERIALS AND METHODS

This project was a single-center, retro-
spective cohort study inclusive of the
years 2001-2010, which was approved by
the institutional review board at the Uni-
versity of Mississippi Medical Center.
Inclusion criteria were pregnancy or
within 6 weeks’ postpartum; neuroimag-
ing via magnetic resonance imaging
(MRI) or MRI and/or magnetic reso-


http://dx.doi.org/10.1016/j.ajog.2013.02.015

www.AJOG.org Obstetrics RESEARCH
( ) occipital lobes. In addition, frontal lobes
i s . . and the inferior temporal-occipital junc-
Patient demographics based on when seizure occurred tion are also focal areas, less commonly
Antepartum, n (%) Postpartum, n (%) the cerebellum.’ This group of women
Demographic (n=23) (n = 24) Pvalue included both antepartum and postpar-
Maternal race 729 tum eclampsia.
African American 19 (83) 19 (79) Statistical analysis
White 3 (13) 4(17) Maternal race, gravida, mode of delivery,
Hispanic 1 (4) 1(4) systolic hypertension, imaging modality,
Maternal age, y 21.21 + 4.56 22.37 + 6.97 506 site of lesions, and treatment modality
5 was analyzed via a x* analysis. Maternal
Maternal BMI, kg/m 31.36 = 10.07 27.46 * 6.61 143 age, body mass index (BMI), gestational
Gravida 777 age at delivery, days in-house, and the
Nulliparous 12 (52) 13 (54) time to return to normalcy were ana-
Multiparous 11 (48) 11 6) lyzed using a Student ¢ test. Data are ex-
: pressed as mean * SD. A P < .05 was
Gestational age, wks 31.7 £ 444 36.6 + 4.83 .002 considered significant.
Mode of delivery .001
Vaginal 6 (26%) 16 (67%) RESULTS
Cesarean section 17 (74%) 8 (33%) Forty-seven of 123 women considered to
HTN (systolic), mm Hg 0071 have eclampsia (38.2%) underwent neu-
roimaging studies during the 10 year pe-
<140 4 (17) 4(17) . .
riod of 2001-2010 at our academic insti-
140-159 10 (44)* 7(29) tution. The findings from all 47 patients
160-180 6 (26) 13 (54)° who underwent neuroimaging are re-
~180 3(13)° 0(0) ported in the current study. Among the
: 47 study subjects were 23 women with
Days in-house 5+ 4.01 279 + 2.41 .026 .
antepartum eclampsia and 24 women
BM), body mass index; HTN, hypertension. with postpartum eclampsia. In cases of
2 Significant compared with women with postpartum eclampsia; ° Significant compared with women with antepartum eclampsia; .
¢ Significant compared with women with postpartum eclampsia. postpartum eclampsm, on average, the
Brewer. PRES and eclampsia. Am ] Obstet Gynecol 2013. p atient exp erienced her first seizure on
\ ~/ day 6 (range, 0—14 days).

nance angiography (MRA) and/or com-
puterized tomography (CT) performed
during hospitalization; and diagnosis of
eclampsia. Exclusion criteria included not
being pregnant or longer than 6 weeks
postpartum; no diagnosis of eclampsia;
MRI or MRA neuroimaging not per-
formed during hospitalization; diagnosis
of cerebral hemorrhage; known seizure
disorder; and later diagnosis of seizure
from a source other than eclampsia.

We investigated all women considered
to have eclampsia who underwent neu-
roimaging studies upon admission to
our tertiary care referral hospital. Cases
to be investigated were determined based on
a discharge diagnosis of eclampsia. The
appropriate charts were collected, and
the women who underwent neuroimag-
ing were selected for study. The majority
of these patients underwent imaging
within the first 24 hours after admission.

The medical records of patients with ec-
lampsia who underwent cranial imaging
were identified, evaluated, and pertinent
data extracted. If neuroimaging was not
undertaken for an eclamptic patient, no
further data accrual was undertaken.

Imaging analysis

The imaging modalities used included
MRI, MRA, and CT both with and with-
out contrast. The diagnosis of PRES was
made by radiologists using the standard
radiological criteria for PRES. PRES has
a unique MRI and CT imaging appear-
ance, which is demonstrated as subcorti-
cal and gyral T2-weighted and fluid at-
tenuated inversion recovery (FLAIR)
signal hyperintensities that become
more diffuse as the extent of edema in-
creases. Focal areas include symmetric
multilobar/hemispheric edema with pre-
dominant involvement of parietal and

There was not a significant difference
in self-reported maternal ethnicity be-
tween women with antepartum and
postpartum eclampsia (P = .729; Table
1). Neither were there any significant dif-
ferences in maternal age (P = .506), ma-
ternal BMI (P = .143), or gravidity (P =
.777; Table 1) between the 2 groups.

Women who had antepartum eclamp-
sia primarily delivered via cesarean sec-
tion (74%), whereas 67% of the women
with postpartum eclampsia had vaginal
deliveries (P = .001; Table 1). Women
with antepartum eclampsia also deliv-
ered earlier than women with postpar-
tum eclampsia (P = .002; Table 1) and
had a longer hospital stay than women
with postpartum eclampsia (P = .026;
Table 1).

There was a significant difference in
systolic pressures between women with
antepartum or postpartum eclampsia
(P = .001; Table 1). Significantly more
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