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Abstract

Purpose To compare the clinical and perinatal outcomes

in eclamptic women with and without posterior reversible

encephalopathy syndrome (PRES).

Methods This single-center, retrospective, cohort study

was conducted between 2008 and 2013. The clinical and

perinatal outcomes of eclamptic patients were obtained

from hospital records. Magnetic resonance imaging was

used for the diagnosis of PRES. Eighty-one eclamptic

women were divided into two groups: 45 and 36 patients

were included in the PRES and non-PRES groups,

respectively.

Results In the PRES group, headache and visual impair-

ment together (60.0 %) were the most common presenting

symptoms. In the non-PRES group, only headache was the

most common (50 %) presenting symptom. Occipital and

parietal lobes were the most frequently affected areas in the

PRES group. Women in the PRES group had a higher body

mass index value (p = 0.005), longer hospitalization time

(p = 0.001), and higher level of proteinuria (p = 0.012)

than those in the non-PRES group. Women in the non-

PRES group had higher Apgar scores (p = 0.002) than

those in the PRES group.

Conclusions This study indicates that PRES manifests

predominantly with headache and visual impairment to-

gether. Adverse neonatal outcomes are also common in

these patients.

Keywords Pregnancy � Eclampsia � Posterior reversible

encephalopathy syndrome � Perinatal outcomes

Introduction

Pre-eclampsia is a syndrome characterized by hypertension

([140/90 mmHg on two separate occasions at least 6 h

apart) and proteinuria as [300 mg in 24 h between the

20th week of gestation and the sixth postpartum week. It is

seen in 3–10 % of pregnant women. Pre-eclampsia is

usually associated with neurologic symptoms such as vi-

sual deficits, headache, reduced consciousness, and con-

fusion [1, 2]. Together with pre-eclampsia symptoms and

signs, the occurrence of seizures unrelated to other cerebral

conditions is called eclampsia [3].

Posterior reversible encephalopathy syndrome (PRES)

was first described by Hinchey et al. in 1996. It is a clinico-

radiological entity with a varying combination of symp-

toms and signs including headache, visual abnormalities,

nausea, vomiting, impaired consciousness, seizure activity,

and focal neurologic deficits [4–6]. Some other conditions

including autoimmune disease, severe hypertension,

transplantation, cytotoxic drugs, sepsis, and immunosup-

pressive therapy have been shown to be associated with

PRES [7]. Although its pathophysiology is poorly under-

stood, the same pathophysiological mechanisms of

eclampsia are shared. Typically, parieto-occipital and va-

sogenic cerebral edema are reversible [4, 8]. Typical sys-

temic processes having an inflammatory response and some
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degree of endothelial dysfunction constitute the conditions

associated with PRES. An increased vulnerability of the

cerebral vasculature to loss of autoregulation is possibly

predisposed by the causative conditions and other uniden-

tified processes. A shift of the cerebral autoregulation curve

to the left or increased permeability of the blood–brain

barrier or both may be the reason for it [9].

Hyperintensity on fluid attenuated inversion recovery

(FLAIR) magnetic resonance imaging (MRI) is the typical

imaging finding of PRES. However, some atypical imaging

findings like contrast enhancement, various patterns of

distribution, hemorrhage, infarction, and cytotoxic edema

have also been recognized recently [10, 11].

Neuroimaging findings of PRES have been described in

scores of eclamptic patients, usually in single case reports

or small case series. In the literature, there is no large series

revealing the relationship between eclampsia and PRES.

Which eclamptic patients develop PRES remains a mys-

tery. The aim of this study was to obtain insight about the

association between eclampsia and PRES by comparing

clinical, maternal, and perinatal outcomes.

Materials and methods

This single-center, retrospective cohort study was ap-

proved by the institutional ethics committee of Yuzuncu

Yıl University in Van. The study included 81 eclamptic

women who were diagnosed at the obstetric clinic of the

Yuzuncu Yıl University Hospital between 2008 and 2013.

The pregnant women with eclampsia occurring after week

20 of gestation or within 6 weeks of the postpartum pe-

riod were included. Exclusion criteria were any history of

neurologic disorders (e.g., epilepsy, cerebrovascular ac-

cident, cerebral hemorrhage, demyelinating disorders, in-

tracranial infections, cranial surgery) and multiple

pregnancy.

We investigated all women diagnosed with eclampsia

who underwent neuroimaging studies upon admission to

our tertiary care referral hospital. All patients were divided

into two groups: PRES group (n = 45) and non-PRES

group (n = 36). Demographic data, initial neurological

symptoms, blood pressure level, and related symptoms

were recorded.

An onset of hypertension with a blood pressure of C140/

90 mmHg measured 6 h apart together with constant pro-

teinuria of C300 mg/day and epileptic seizures in the

second half of the gestation remitting remotely after de-

livery was defined as eclampsia.

We included all patients underwent whole-brain MR

imaging with a standard head coil on a 1.5 T system

(Magneton Vision, Siemens, Erlangen, Germany). The

diagnosis was made by using the standard radiological cri-

teria for PRES, i.e., a unique MRI imaging appearance

demonstrated as a subcortical and gyral fluid attenuated in-

version recovery (FLAIR) and T2-weighted signal hyper-

intensities that become more diffuse as the external edema

increases. Focal areas include symmetric multilobar/hemi-

spheric edema with involvement of parieto-occipital lobes,

predominantly. All eclamptic patients received intravenous

MgSO4 at a rate of 1 g/h for 24 h. All patients in group 1

were applied supportive therapy for PRES.

The perinatal outcomes of pregnant women including

birth weight, gestational age at birth, small for gestational

age (SGA), Apgar scores, stillbirth, early neonatal death,

admission to the neonatal intensive care unit, mode of

delivery, history of pre-eclampsia and timing of convul-

sions were obtained from hospital records. According to

customized curves, SGA was defined as a birth weight

\10th percentile. One-third of the systolic pressure plus

2/3 of the diastolic pressure was used to calculate the mean

arterial pressure.

Statistical analyses

Descriptive statistics for continuous variables (character-

istics) were presented as mean ± standard deviation, while

categorical variables were presented as numbers and per-

centages. Student’s t test was used to compare the means of

the PRES and non-PRES groups for the variables studied.

A two proportions Z test was used for comparison of per-

centage values. Statistical significance level was consid-

ered as 5 % and SPSS (version 13) was used for all

statistical analyses.

Results

We managed to obtain the records of 81 patients diagnosed

with eclampsia. Among the 81 eclamptic women, 45 pa-

tients were in the PRES group (group 1) and 36 in the non-

PRES group (group 2). The mean gestational age of all

patients at delivery was 33.45 ± 4.19 weeks and total

mean birth weight was 2039.75 ± 874.82 g. Overall, the

perinatal mortality rate was 19.75 %. There was no ma-

ternal mortality in the study population. The demographic,

clinical characteristics and presenting symptoms of the

patients with eclampsia are presented in Table 1. Among

the 81 patients, 58 (71.6 %) had convulsions during the

antepartum period, while 23 patients (28.4 %) had con-

vulsions during the postpartum period.

The gestational age at birth ranged between 23 and

40 weeks, with median values of 33.4 and 33.5 weeks for

groups 1 and 2, respectively (Table 1). Mean gravidity was
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3.73 for group 1 and 3.94 for group 2. In groups 1 and 2,

mean parity values were 2.49 and 2.25, respectively. Of the

patients in group 1, 14 (31.1 %) were nulliparous, while 5

were nulliparous (13.9 %) in group 2. There was no sig-

nificant difference between the groups in terms of gravidity,

parity, nulliparity, blood pressure level, or mean arterial

pressure. Group 1 had a higher body mass index (BMI)

value (p = 0.005), longer hospitalization time (p = 0.001),

and higher proteinuria level (p = 0.012) compared to group

2. Vaginal delivery and cesarean section rates were similar

between the groups (26.7 and 73.3 % for group 1 and 22.2

and 77.8 % for group 2, respectively). PRES ratio were

60 % (12/20), 54.1 % (33/61) in patients with vaginal de-

livery and cesarean section, respectively. Of the patients in

group 1, 10 (22.2 %) had a history of pre-eclampsia; while

only 5 (13.9 %) patients in group 2 had a history of pre-

eclampsia. In group 1, 35 (77.8 %) and 10 (22.2 %) patients

had convulsions during the antepartum and postpartum pe-

riods, respectively. Of the patients in group 2, 23 (63.9 %)

had convulsions during the antepartum period, while 13

(36.1 %) had convulsions during the postpartum period. The

groups did not show any significant difference with respect

to history of pre-eclampsia and convulsions during the an-

tepartum/postpartum periods (p = 0.337 and p = 0.168,

respectively). Headache and visual impairment together

(60.0 %) was the most common presenting symptom fol-

lowed by only visual impairment (26.7 %) in the PRES

group. In the non-PRES group, only headache (50.0 %) was

the most common symptom followed by epigastric tender-

ness (25.0 %). The symptoms of headache and visual

impairment together and only visual impairment were more

frequent in the PRES group than they were in the non-PRES

group (p = 0.001 and p = 0.006, respectively). On the other

hand, headache, epigastric tenderness, and other symptoms

(nausea, vomiting, altered mental status, photophobia) were

more frequent in the non-PRES group than they were in the

PRES group (p = 0.001, p = 0.008, and p = 0.036,

respectively).

The location of brain lesions in patients with PRES were

distributed as 21 patients (46.7 %) in occipital lobe, 6 pa-

tients (13.3 %) in parietal lobe, 1 patient (2.2 %) in frontal

lobe, 1 patient (2.2 %) in basal ganglia/cerebellum and 15

patients (33.3 %) in multiple areas. Occipital and parietal

lobes were the most commonly affected areas in group 1

(46.7 and 13.3 %, respectively) (Fig. 1). Table 2 shows

perinatal outcomes of groups 1 and 2. Early neonatal death

in group 1 was 19 % (8 patients) while it was 15.2 % (5

patients) in group 2. In groups 1 and 2, 21 (46.6 %) and 22

babies (60.1 %) were admitted to the neonatal intensive

care unit (NICU), respectively. The rate of stillbirth in

group 1 was 6.7 % (3 patients) and all of them occurred

between 23 and 25 weeks of gestation, while no stillbirth

was observed in group 2. However, the difference between

the groups was not statistically significant (p = 0.111). The

perinatal mortality rate was 19.75 % and there was no

maternal mortality in the study population. All of the

neonatal deaths were due to complications of perinatal

asphyxia (n = 5), respiratory distress syndrome (n = 4),

early neonatal sepsis (n = 2), and necrotizing enterocolitis

(n = 2).

Table 1 The clinical,

demographic characteristics and

presenting symptoms of

eclamptic patients in the PRES

and non-PRES groups

Group 1

PRES

Group 2

Non-PRES

p value#

Maternal age (year) 27.8 ± 7.85 28.28 ± 7.10 0.798

Maternal BMI (kg/m2) 30.62 ± 2.46 29.30 ± 1.27 0.005*

Blood pressure (systolic) 161.78 ± 19.69 167.22 ± 19.36 0.217

Blood pressure (diastolic) 98.00 ± 11.00 97.50 ± 14.47 0.860

Mean arterial pressure (mmHg) 118.73 ± 14.14 120.31 ± 16.65 0.461

Proteinuria (mg/day) 1378.38 ± 882.54 928.89 ± 625.50 0.012*

Hospitalization time (days) 18.4 ± 4.05 8.0 ± 2.52 0.001*

History of pre-eclampsia n (%) 10 (22.2) 5 (13.9) 0.337

Headache n (%) 2 (4.4) 18 (50.0) 0.001*

Visual impairment n (%) 12 (26.7) 2 (5.6) 0.006*

Epigastric tenderness n (%) 2 (4.4) 9 (25.0) 0.009*

Headache ? visual impairment n (%) 27 (60.0) 0 0.001*

Other symptoms n (%) 2 (4.4) 7 (19.4) 0.039*

Convulsion during antepartum period n (%) 35 (77.8) 23 (63,9) 0.168

Convulsion during postpartum period n (%) 10 (22.2) 13 (36.1) 0.168

PRES posterior reversible encephalopathy syndrome, BMI body mass index, n number of patients
# Student’s t test was used to compare continuous variables. Two properties Z test was used to compare

categorical variables

* p\ 0.05
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Discussion

Our study presents clinical and perinatal outcomes of

eclamptic women with and without PRES at a single ter-

tiary referral center in eastern Turkey. Eclampsia is a rare

and potentially life-threatening complication of hyperten-

sive disorders in pregnancy [12, 13]. PRES is defined as a

vasogenic edema associated with disruption of the blood–

brain barrier. The abnormalities in MRI include both gray

and white matter, commonly as bilateral hypointensities in

the posterior parietal, occipital, or high frontal lobes. If

adequate treatment (mainly magnesium sulfate adminis-

tration and a decrease in blood pressure) is started, these

abnormalities are reversible in most cases [14].

The symptoms of PRES include nausea/vomiting, de-

creased alertness, headache, impairment in vision (cortical

blindness and blurred vision), and alteration in mental

status [15]. Usually, the symptoms develop very quickly

over a few hours and reach their worst in 12–48 h. Over

several days, progression is common, and symptoms

Fig. 1 a Diffusion weighted

MRI demonstrates

hyperintensive signal alterations

predominantly in the areas of

parietal and occipital lobes.

b Axial FLAIR MRI shows

edematous lesions in frontal and

occipital lobes. c Axial FLAIR

MRI demonstrates extensive

vasogenic edema in the

temporal and occipital lobes,

bilaterally. d Axial FLAIR MRI

shows an edema formation in

mesencephalon and occipital

lobes

Table 2 Perinatal outcomes of

eclamptic patients in the PRES

and non-PRES groups

Group 1

PRES

Group 2

non-PRES

p value#

Gestational age at birth 33.42 ± 4.74 33.50 ± 3.47 0.935

Birth weight (g) 2054.67 ± 978.38 2021.12 ± 738.45 0.865

Apgar score at 1 min 4.67 ± 1.89 5.61 ± 1.29 0.013*

Apgar score at 5 min 6.47 ± 2.16 7.75 ± 1.20 0.002*

Vaginal Delivery n (%) 12 (26.7) 8 (22.2) 0.645

Cesarean section n (%) 33 (73.3) 28 (77.8) 0.645

SGA n (%) 25 (55.6) 26 (72.2) 0.123

Stillbirth n (%) 3 (6.7) 0 0.111

Early neonatal death n (%) 8 (19) 5 (15.2) 0.663

NICU admission n (%) 21 (46.6) 22 (60.1) 0.432

PRES posterior reversible encephalopathy syndrome, BMI body mass index, n number of patients
# Student’s t test was used to compare continuous variables. Two properties Z test was used to compare

categorical variables

* p\ 0.05
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usually resolve within a week but in a few cases, they may

persist for longer. In patients with PRES, visual loss and

headache have been emphasized by most authors but sei-

zure is the most frequent finding, seen in up to 90 % of

cases and often preceding any of the other manifestations

[6]. In the present study, all of the patients had seizures and

the main symptom of PRES was headache and visual im-

pairment (60.0 %) together. These two symptoms were not

observed together in the non-PRES group. Only headache

(without visual impairment) was the most common symp-

tom in the non-PRES group. Patients in the non-PRES

group had a greater tendency to have epigastric tenderness

and other symptoms compared to the PRES group.

Eclamptic convulsions can begin during the antepartum

period in 50 % of cases, during labor in 25 % of cases, and

at the postpartum period in the rest [16]. In our study

group, 71.6 and 28.4 % of the patients had eclamptic

convulsions during the antepartum and postpartum periods,

respectively. The frequency of PRES was similar in

eclamptic patients during the antepartum and postpartum

periods (p[ 0.05).

The current popular theory for the brain edema that

develops in PRES includes severe hypertension associated

with failed autoregulation, injury to the capillary bed, and

hyperperfusion [15, 17]. Autoregulation is limited by ap-

proximately 50–150 mmHg mean arterial pressure [18,

19]. When the blood pressure increases beyond the au-

toregulatory upper limit, studies in animals showed vessel

injury with alteration in arterial morphology, breakthrough

with passive dilatation in arteries, and pinocytic transfer of

fluid [19]. Vasoconstriction secondary to evolving hyper-

tension and autoregulatory compensation leading to re-

duced brain perfusion, ischemia, and subsequent vasogenic

edema is suggested by the early original theory [20]. PRES,

therefore, can develop in patients with only mild blood

pressure elevation as well as in normotensive patients [3].

As normal cerebral autoregulation requires an intact vas-

cular endothelium, breakthrough of the blood–brain barrier

may also take place in the setting of mild hypertension and

endothelial damage. In our study, hypertension was not

found to reach the upper limit of autoregulation in the

PRES group (mean arterial pressure val-

ue = 120.31 ± 16.65 mmHg). Additionally, there was no

significant difference in mean arterial pressure values be-

tween the PRES and non-PRES groups (p = 0.461).

Late autopsy studies have described evidence of acute

and chronic endothelial injury in PRES patients with the

identification of segmental vessel narrowing, intimal

thickening with dissection, and organized thrombi [21, 22].

Renal dysfunction associated with proteinuria leads to

systemic edema as a result of a combination of reduced

oncotic pressure and altered endothelial function. In our

study, patients in the PRES group had higher BMI and

proteinuria levels than those in the non-PRES group

(p = 0.005 and p = 0.012, respectively). In PRES, vaso-

genic edema occurs when there is a breakthrough of the

blood–brain barrier allowing the intravascular proteins and

fluid to penetrate into the parenchymal extracellular space.

PRES has also been associated with various non-obstetric

systemic conditions such as systemic lupus erythematosus,

acute glomerulonephritis, and immunosuppressive therapy

[23–25].

Neuroimaging is essential for the diagnosis of PRES and

radiological abnormalities are best demonstrated by MRI

[26]. Areas of hyperintensive signal are shown by T2

weighted MRI, which is thought to capture the images with

the best quality. However, fluid attenuated inversion re-

covery (FLAIR) sequences may help to distinguish vaso-

genic edema from cytotoxic edema by improving the

detection of cortical/subcortical areas of injury [27]. On

FLAIR MRI, PRES is usually characterized by parieto-

occipital white matter edema [28]. In our study, the most

affected brain region associated with PRES was the pari-

eto-occipital lobe (60.0 %), which was in accordance with

the literature. As a result of this study, we recommend MRI

only for eclamptic patients with headache and visual im-

pairment together.

Nearly 18 % of all maternal deaths worldwide are due to

hypertensive disorders of pregnancy, with approximately

62,000–77,000 deaths per year [29]. According to the

World Health Organization Multicountry Survey on Ma-

ternal and Newborn Health (WHOMCS) database, the

global incidence of eclampsia was 0.28 % of all deliveries

and the maternal mortality rate was 3.66 % in pregnant

women with eclampsia [30]. Prior studies suggest that

PRES with eclampsia was relatively protective against a

fatal outcome than PRES in non-obstetric patients [31, 32].

In accordance with this finding, there was no maternal

mortality in our study population. Although gestational age

at birth and birth weight values were similar between the

groups, Apgar score at birth was low in the PRES patients.

In addition, perinatal mortality rate was higher in the PRES

group (24.4 and 13.9 %, respectively).

Conclusion

Adverse neonatal outcomes are more common in eclamptic

patients with PRES and it manifests predominantly with

headache and visual impairment together. In eclamptic

patients with PRES, mean blood pressure may not reach the

upper limit of autoregulation. Among obstetricians, the

detection rate of this probably under-recognized condition

is expected to increase through increasing awareness of

PRES.
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