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regarded as a variant of severe preeclampsia or a complication of the 
disease, and is characterized by hemolysis, elevated liver enzymes 
and low platelets.5 HELLP syndrome and eclampsia seem to share the 
component of endothelial dysfunction in their pathophysiology. The 
incidence of HELLP syndrome in association with eclampsia is 10.8-
32.1%,6,7 and the incidence of eclampsia in association with HELLP 
syndrome is 6-52%.8,9

The usual clinic practice in many prenatal clinics is to initiate urine 
dipstick protein measurements at each prenatal visit after 20weeks 
of pregnancy. Gestational proteinuria is defined as urinary protein 
excretion of at least 300mg per 24-hour timed collection or persistent 
proteinuria (1+ on dipstick on at least two occasions at least 4hours 
apart). In some women hypertension or proteinuria may be absent in 
10 to 15% of women who develop HELLP syndrome and in 20-25% of 
those who develop eclampsia, defaulting the diagnosis.10,11 Substantial 
proteinuria (3+ in dipstick) is present in 48% of the cases of eclampsia 
but absent in another 14% of cases.12 Eclamptic seizures can develop 
before proteinuria is identified, and proteinuria may fluctuate over any 
24-hour period.

A large proportion of women with eclampsia do not exhibit 
antecedent hypertension. It had been suggested that eclamptic women 
without significant hypertension had even lower non pregnant blood 
pressure, resulting in a lower limit of the cerebral autoregulatorycurve.13 
In addition, circulating factors capable of initiating blood-brain 
barrier disruption may be involved, increasing the susceptibility to 
eclampsia.14,15 Prevention or control of convulsive episodes is very 
important in patients with severe preeclampsia. Eclampsia is related 
to adverse outcomes including cerebral hemorrhage, stroke, seizures, 
cardiopulmonary compromise, renal failure, liver hematoma or 
rupture, placental abruption, preterm delivery and death.10

Eclampsia diagnosis

Eclampsia is defined as the occurrence of grand mal seizures during 
pregnancy or during/after delivery in a woman with preeclampsia, 
not attributable to other causes. Almost all cases occur in the third 
trimester (91%), after 28weeks of pregnancy.12 Preeclampsia or 
eclampsia occurring before 20weeks of pregnancy can occur in 

cases of molar or hydropic degeneration of placenta with or without 
a coexistent fetus.16 Convulsions in the first half of pregnancy in 
association with hypertension and proteinuria should be initially 
considered as eclampsia, and another pathologic process should be 
excluded. The incidence of eclampsia varies between 0.2-0.5 percent 
of all deliveries according to the 1988 World Health Organization’s 
International Collaborative Study of Hypertensive Disorders of 
Pregnancy.6 The reported incidence is usually much higher in tertiary 
referral medical centers and in patients that do not obtain prenatal 
care. A global decrease in the incidence of eclampsia is supported by 
studies in the United States, United Kingdom and Canada. The rate 
is 30times higher in developing countries.17 Patients with ongoing 
seizures should be given anticonvulsant therapy when magnesium 
sulfate is insufficient to control them. These patients rarely go on 
to develop epilepsy. A rapid increase in blood pressure followed by 
convulsions is usually preceded by syntoms as a headache or visual 
disturbances.11 Several clinical symptoms are indicative of eclampsia 
diagnosis: persistent occipital or frontal headaches, blurred vision, 
photophobia, epigastric or right upper quadrant pain, and altered 
mental status. In most cases can be seen at least one of these symptoms 
in 59-75% of the cases.11 Epigastric or right upper pain precedes 
hepatic infarction and hemorrhage or catastrophic rupture of a sub-
capsular hematoma. A population-based survey on eclampsia - BEST 
survey (British Eclampsia Survey Team) in the UK, reported that 50% 
of women with eclampsia had headache preceding convulsions, 19% 
experienced visual disturbances and 19% complained of epigastric 
pain.18 Antepartum and preterm eclampsia were found to be more 
likely to be preceded by prodromal symptoms. 

Maternal morbidity and mortality
HELLP syndrome

Eclampsia is one of the most important reasons for maternal 
mortality in high and low-income countries. According to a review of 
the literature about maternal mortality, concurrent HELLP syndrome 
and eclampsia was the principal cause or contributing condition for 
eclampsia-related mortality in low and high-income countries.19 The 
deaths probably are related to HELLP syndrome rather than seizures 
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Introduction
Preeclampsia and eclampsia

Hypertensive disorders are among the most common medical 
complications of pregnancy, affecting about 7-10% of all pregnant 
women. These disorders are an important cause of maternal and perinatal 
morbidity.1,2 Preeclampsia is classically recognized as hypertension 
that begins after week 20 of pregnancy with significant proteinuria 
that disappears until 12weeks after the labor. The Australasian Society 
for the Study of Hypertension in Pregnancy (ASSHP) already had 
suggested that proteinuria not be included as a diagnostic criterion 
for preeclampsia.3 According to The American Congress of OBGYN 
Task Force on Hypertension in Pregnancy, proteinuria was eliminated 
as a requirement for the diagnosis of preeclampsia.4 HELLP syndrome 
represents a severe form of preeclampsia-eclampsia, currently 
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alone, and the control or absence of control of seizures did not appear 
to affect the cause or timing of death. The majority of maternal deaths 
were due to intracerebral hemorrhage, data that is classically known 
in cases of eclampsia and in concordance to most reports.20 Maternal 
mortality from hypertensive disorders of pregnancy seems to be 
associated with the triad of seizures, severe systolic hypertension 
and thrombocytopenia secondary to HELLP syndrome.21 Comparison 
of two eras of eclampsia data from the University of Tennessee-
Memphis, HELLP syndrome was more prevalent in patients with early 
compared to late eclampsia.22 The incidence of eclampsia during the 
second era was nearly half of that reported for the first era at the same 
institution. The most common maternal complication in eclampsia 
cases was recurrent seizures followed by persistent neurologic 
deficits. The reduction in eclampsia cases likely is due to the routine 
use of magnesium sulfate following recommendations from the 
MAGPIE Study.23 Systolic and diastolic blood pressures were higher 
in the antepartum/intrapartum eclampsia patient group compared to 
postpartum eclampsia. The earlier that eclampsia occurred during 
gestation, the greater the disease severity and the more likely clinical 
presentation composed of hypertension, proteinuria and evidence of 
HELLP syndrome. 

Investigators at the University of Mississippi, reviewing three 
decades of patients with HELLP syndrome, found no evidence of 
significant worsening of maternal or perinatal outcomes when both 
conditions occurred together, a finding different from most other 
series. They concluded that eclampsia does not appear to contribute 
a significant adverse impact upon the course or outcome of HELLP 
syndrome pregnancies when glucocorticoids are a routinely used 
component of HELLP management.24 To reduce the number of 
deaths from eclampsia, early diagnosis and management of HELLP 
syndrome including timely delivery are highly desirable, including 
prevention of seizure and severe systolic hypertension. The prevention 
of occurrence of multiple seizures seems important because most 
women that suffer multiple seizures with eclampsia have evidence of 
cerebral infarction and HELLP syndrome.25 

Expectant management of severe preterm preeclampsia is 
controversial in view of maternal risks with possible complications 
of placental abruption, eclampsia, consumptive coagulopathy, renal 
failure, hypertensive encephalopathy, and ruptured hepatic hematoma. 
Among women with partial HELLP syndrome, as well as those 
with severe forms of preeclampsia, infant outcomes are related to 
gestational age at delivery.26 Approximately 16% of cases of HELLP 
syndrome occur in concert with eclampsia and 10% of eclampsia 
cases occur in patients with HELLP syndrome.27 About 17 deaths each 
year are associated with eclampsia and concurrent HELLP syndrome 
in the USA.19

Maternal mortality
Hemorrhagic stroke is an important cause of pregnancy-related 

mortality.28 In a large proportion of cases, the cause is unclear, often 
related to preeclampsia-eclampsia.29 The rates of preeclampsia 
reported in patients with intracerebral hemorrhage (ICH) in pregnancy 
have ranged from 14 to 50%.30 Cerebral hemorrhages are more likely 
in older women with chronic hypertension. Infrequently the cause 
of ICH is a ruptured berry aneurysm or arteriovenousmal formation, 
part of differential diagnosis.11 Eclampsia is associated with a risk of 
0-1.8% for maternal death in developed countries but the maternal 
mortality rate may be as high as 14% in developing countries.14 

Each year approximately 63,000 women worldwide die of eclampsia 
and preeclampsia, and 99% of these deaths occur in low-income 
countries.31 Multiple seizures before medical attention and poor 
prenatal care are related to the high maternal mortality reported from 
developing countries. Perinatal mortality and morbidity are high in 
eclamptic pregnancies, with reported perinatal death from 5.6-11.8%, 
related to prematurity, abruption placentae, and severe fetal grown 
restriction. The rate of preterm delivery is 50%, with about 25% of 
the cases occurring before 32weeks of pregnancy.14

The pathophysiologic changes that occur within the cerebrovascular 
system in the setting of preeclampsia and eclampsia predispose 
pregnant women to ischemic and hemorrhagic stroke. Understanding 
the underlying mechanisms helps prevent acute vascular events before 
delivery and in the postpartum period.32 In a single year observational 
study that has carried out in Bangladesh, there were 4727 births 
among which were 124 (2.62%) women with eclampsia.33 Most of the 
patients were young, in a first pregnancy with antepartum eclampsia; 
more than half were term gestations with infrequent or absent prenatal 
care. All patients had convulsions before admission and 85% were 
unconscious. Complications of eclampsia were found in 30% of the 
cases: pulmonary edema, postpartum hemorrhage, cerebral vascular 
accident, HELLP syndrome, disseminated intravascular coagulation, 
acute renal failure. Criteria-based audits (CBA) have been used to 
improve clinical management in developed countries, and recently 
have been introduced in the developing world. A CBA of eclampsia 
cases was conducted in a hospital in Tanzania, Africa.34 Management 
practices were evaluated using evidence-based criteria for appropriate 
care. One year after initiation of the audit, some improvements noted 
included cesarean section undertaken within 2hours of decision (33 
vs. 66%), proper use of partogram (75 vs. 95%), urine for albumin 
test (61 vs. 99%), treatment with steroids for pulmonary maturity (2 
vs. 24%), full blood count (28 vs. 93%), serum urea and creatinine (44 
vs. 86%), and laboratory testing of liver enzymes (4 vs. 86%). There 
was a significant reduction of maternal deaths (7.7 vs. 0%). 

Treatment-magnesium sulfate 
The recommended regimen of magnesium sulfate is a loading 

dose of 4-6g given over 20minutes, followed by a maintenance dose 
of 1-2g per hour as a continuous intravenous solution. Magnesium 
sulfate is initiated at the beginning of the observation period and 
then continued during labor and for at least 24hours postpartum.35–37 
Patients with eclampsia should receive postpartum magnesium sulfate 
for up to 48hours according to some authors. In those with abnormal 
renal function, the dose should be reduced and magnesium levels 
monitored. About 10% of eclamptic women have a second convulsion 
after starting treatment, and another bolus of 2g can be given 
intravenously over 3 to 5minutes. Recurrent seizures can be treated 
with sodium amobarbital, 250mg intravenously over 3 to 5minutes.38

Magnesium sulfate is the drug of choice to prevent occurrence 
and recurrence of convulsions in women with preeclampsia. The 
results of randomized trials revealed that is superior to placebo or 
no treatment, and also to other anticonvulsants, for prevention of 
convulsions in women with severe preeclampsia. These trials revealed 
that magnesium sulfate was associated with a significantly lower rate 
of recurrent seizures (9.4% versus 23.1%, RR 0.41 95% CI 0.32-0.51) 
and a lower rate of maternal death (3% versus 4.8% RR 0.62 95% CI 
0.39-0.99) than that observed with other agents. Based on a number 
of studies, magnesium most likely exerts a specific anticonvulsant 
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effect on the cerebral cortex, and the woman stops convulsing after 
the initial administration. After an hour or two, regains consciousness 
sufficiently to be oriented, a rapid recovery that may not occur with 
other drugs. Parenteral administration of magnesium sulfate is cleared 
almost totally by renal excretion, and magnesium toxicity is avoided 
by ensuring that urine output is adequate, the patellar or biceps reflex 
is present, and there is no respiratory depression. Neonatal depression 
occurs only if there is severe hypermagnesemia at delivery. Fetal 
heart beat-to-beat variability can be reduced. A protective effect of 
magnesium against cerebral palsy in very-low-birth weight infants 
has been shown and has been used in cases of imminent labor prior to 
32weeks of pregnancy. 

The multinational Eclampsia Trial Collaborative Group Study 
was funded in part by the World Health Organization and coordinated 
by the National Perinatal Epidemiology Unit. Women allocated 
to magnesium sulfate therapy had a 50% reduction in recurrent 
seizures compared with those given diazepam, and a 67% reduction 
compared to phenytoin. Maternal deaths were reduced in women 
given magnesium sulfate compared to diazepam and phenytoin.39 
During the Magpie Trial Collaborative Trial (Magnesium Sulfate for 
Prevention of Eclampsia), women allocated to receive magnesium 
sulfate had 58% lower risk of eclampsia than those given placebo. The 
overall number of patients treated to prevent one case of eclampsia 
was 91. For women with severe preeclampsia, this number was 63, 
and for those with mild preeclampsia were 109. The risk of placental 
abruption was also significantly lower in the magnesium sulfate 
group.23

In the Dallas, Texas Parkland Hospital experience, preeclampsia 
management was changed since 2000. Prior to the change in 
practice, the eclampsia rate was 8.7/10,000. During the following 
decade using a new protocol, the rate of eclampsia rate increased to 
14/10,000 without any deaths from eclampsia. Since 2000, the use of 
magnesium sulfate has been restricted for use only in women with 
severe gestational hypertension (BP≥160/110mmHg) or less severe 
hypertension (≥140/90) accompanied by headache, epigastric pain, 
proteinuria at least 2+, thrombocytopenia, or elevated creatinine or 
transaminase levels, without another substantive protocol changes. 
Such observations suggest that a return to more liberal use of 
magnesium sulfate for preeclampsia prophylaxis might lower rates 
of eclampsia.40 In some comparisons of the Collaborative Eclampsia 
Trial, women allocated to magnesium sulfate therapy were less 
likely to be artificially ventilated, to develop pneumonia, and to be 
admitted to intensive care unit than those given phenytoin. Neonates 
from women given magnesium sulfate were significantly less likely 
to require intubation at delivery and to be admitted to the neonatal 
intensive care unit compared with infants whose mothers received 
phenytoin.39 

Eclampsia in developing countries
Poor prenatal care is associated with a large number of deaths 

caused by eclampsia in developing countries. The low incidence of 
eclampsia in developed countries is probably related to prevention of 
eclampsia cases in women with a classic preeclampsia presentation 
and progression to develop severe features of preeclampsia. Most 
eclamptic cases described in reported series from the United Stated and 
Europe have an atypical presentation (abrupt onset, development of 
convulsions while receiving prophylactic magnesium sulfate, or onset 
of convulsions beyond 48 hours after delivery).17 Most cases occur 

in hospitalized women, not preceded by warning signs or symptoms. 
Recent data from large series of eclamptic women from the United 
States and Europe indicate that about 20-40% of eclamptic women do 
not have any premonitory signs or symptoms before seizure onset.11 
In many of these cases, the onset of the seizure is abrupt with the 
course of the disease not having followed from mild to severe before 
the onset of eclampsia.

Eclampsia is more common among adolescents, and around 85% 
of all births among adolescent mothers occur in low-income countries. 
A study from Japan showed that the risk of eclampsia declines by 
3% for every year increase in maternal age.41 Half of eclampsia cases 
occur under 20years, and half of the cases of death seem to occur in 
this age group. Eclampsia without HELLP syndrome is common in 
the Latin America countries but has a good prognosis. The decline 
in the incidence of eclampsia in Latin America might be explained 
by an increased use of magnesium sulfate in women with severe 
hypertensive disorders of pregnancy, especially after the MAGPIE 
trial. Sometimes the rise in blood pressure and presence of proteinuria 
are not significant, but the continuation of the pregnancy can be very 
dangerous with evolution to HELLP syndrome with DIC, new episodes 
of convulsions and sometimes ICH. Besides, in developing countries 
without routine laboratory testing of patients prior to eclampsia, the 
diagnosis of HELLP syndrome may occur later during care.

Eclampsia -clinical management
Supportive care should be given to prevent serious maternal injury 

and aspiration, assess and establish airway patency, ensure maternal 
oxygenation, and start immediately magnesium sulfate according to 
the protocols. The next step in the management of eclampsia is to 
reduce blood pressure. The objectives are to avoid loss of cerebral 
autoregulation and to prevent congestive heart failure without 
compromising cerebral perfusion or uteroplacental flow. The goal is 
considered systolic BP between 140 and 160mm Hg and diastolic BP 
between 90 and 105mm Hg. This can be achieved with bolus 5 to 
10mg doses of hydralazine or labetalol (20 to 40mg intravenously) 
every 15minutes as needed. Delivery of the fetus is definitive treatment 
for eclampsia independently of the gestational age, although it is 
important to note that manifestations of PRES (posterior reversible 
encephalopathy syndrome) may arise only after delivery.11 

Maternal and fetal conditions are assessed, and a decision is made 
regarding the need for delivery. Those with a gestational age of 24 to 
34weeks are given corticosteroids to accelerate fetal lung maturity. 
Maternal evaluation includes monitoring of blood pressure, urine 
output, cerebral status, and the presence of epigastric pain, tenderness, 
labor or vaginal bleeding. Laboratory evaluation includes a platelet 
count, liver enzymes, and serum creatinine. Fetal evaluation includes 
continuous fetal heart monitoring, a biophysical profile status, and 
ultrasonography assessment of fetal growth with Doppler evaluation 
and amniotic fluid. Patients with resistant severe hypertension 
despite or persistent cerebral symptoms while on magnesium sulfate 
are delivered irrespective of fetal gestational age. The objective of 
treating acute severe hypertension is to prevent cerebrovascular 
and cardiovascular complications such as encephalopathy, seizures, 
intracranial hemorrhage, and congestive heart failure.13 

Maternal hypoxemia and hypercarbia cause fetal heart rate and 
uterine activity changes during and immediately after an eclamptic 
seizure, related to reduced uterine blood flow. The fetal heart 
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rate tracing may reveal bradycardia, transient late decelerations, 
decreased beat-to-beat variability, and compensatory tachycardia. 
These changes usually resolve spontaneously within 3 to 10minutes 
after the termination of the seizure and the correction of maternal 
hypoxemia-this is not the time to emergently deliver the fetus. It may 
take longer for the fetal heart rate pattern to return to baseline in an 
eclamptic woman whose preterm fetus is growth restricted. Placental 
abruption can occur after the seizure and should be considered 
if uterine hyperactivity remainsor fetal bradycardia persists. In 
antepartum eclampsia, labor may begin shortly after a convulsion 
and progress rapidly.11 The optimal time interval between seizure and 
delivery has not been clarified. It is known that resuscitation of the 
fetus in utero may be better for the fetus unless there is post-seizure 
persistent non-reassuring fetal status. Classically the mainstay of the 
eclampsia treatment has always been the delivery of the patient, and 
some authors consider eclampsia to be an absolute contraindication 
to expectant management. Concerns about delay of delivery include 
disease progression to multiorgan disease, maternal central nervous 
system and placental abruption.42–43 

It is desirable to initiate corticosteroids for fetal lung maturation 
especially in very preterm pregnancy, but it is not deemed necessary 
to postpone delivery in the presence of indication to immediate 
delivery. A course of corticosteroids appears to offer notable fetal 
pulmonary benefit without significantly increasing maternal or fetal 
risks. In addition, it is possible to discern additional maternal effects 
from a corticosteroid course such as possibly faster recovery from the 
brain effects of PRES with faster sensorium normalization, possible 
reduction of risk to see HELLP syndrome develop or progress, 
improvements in maternal platelet count to enable regional anesthesia, 
and enhancing the chance of vaginal delivery.44 Corticosteroids have 
been used for treating women with HELLP before and after delivery, 
but their clinical use is still a subject of debate. Despite of this, when 
aggressive corticosteroids are not used, significant maternal morbidity 
or mortality can occur that might otherwise have been avoided.45 Case 
reports of mortality and morbidity with cerebral hemorrhage and 
stroke were not treated with corticosteroids.

If undergoing cesarean delivery, the Task Force recommends 
intraoperative administration of parenteral magnesium sulfate. The 
presence of eclampsia is not an indication for cesarean delivery. 
The decision to perform a cesarean delivery should be based on 
gestational age, fetal condition, presence of labor, and cervical Bishop 
Score. Regional anesthesia is contraindicated in the presence of 
coagulopathy or severe thrombocytopenia (platelet count<50,000/
uL). In women with eclampsia, general anesthesia increases the 
risk for aspiration and failed intubation due to airway edema and is 
associated with marked increases in systemic and cerebral pressures 
during intubation and extubation, as well as elevated risk for 
aspiration pneumonia during the post-operative period. Thus general 
anesthesia is not recommended for use in the eclampsia patient if it 
can be avoided.11 Following delivery, women with eclampsia should 
receive close monitoring of vital signs, fluid intake and output, and 
symptoms for at least 48hours. Intravenous magnesium sulfate is 
generally continued for 24-48hours, and antihypertensive drugs are 
employed if the systolic BP is at least 155mm Hg or if the diastolic 
BP is at least 105mm Hg.11 During the postpartum period there is 
mobilization of extracellular fluid, with increased risk for pulmonary 
edema and severe hypertension postpartum, especially in those cases 
with placental abruption, abnormal renal function and those with 
preexisting chronic hypertension.11

Postpartum eclampsia
About 5% of women with preeclampsia first manifest signs and 

symptoms after delivery,46 and a third of eclamptic patients have their 
first seizure after delivery has occurred.47 The reported frequency 
of antepartum convulsion among recent series has ranged from 
38-53%, and the frequency postpartum ranges from 11 to 44%.12 
Although most cases of postpartum eclampsia occur within the first 
48hours, some cases can develop beyond 48hours postpartum and 
have been reported as late as 23days postpartum. In the latter cases, 
an extensive neurologic evaluation is necessary.11 Latepostpartum 
eclampsia is defined as eclampsia that occurs more than 48hours but 
less than 4weeks after delivery.11 Some of these women demonstrate 
preeclampsia during labor or immediately postpartum (56%), whereas 
others reveal evidence of the disease for the first time more than 
48hours after delivery (44%).17 Late postpartum eclampsia develops 
despite the use of prophylactic magnesium sulfate during labor and 
for at least 24hours postpartum in women previously diagnosed with 
preeclampsia.

Patients typically develop manifestations of cerebral edema, 
including headache, nausea and vomiting, and cortical visual 
phenomena consistent with occipital lobe dysfunction before a seizure 
occurs.48 On the other side, eclampsia can manifest without warning 
or signs of preeclampsia in up to 40% of cases.49,50 Classically, the 
delivery of the fetus and placenta resolves the clinical manifestations 
of preeclampsia, but in some patients the disease process can worsen 
after delivery. There is little information on how best to manage 
postpartum severe preeclampsia or postpartum eclampsia diagnosed 
for the first time after delivery. As mentioned previously, postpartum 
eclampsia can develop in the absence of hypertension and/or 
proteinuria. For women with severe preeclampsia diagnosed during 
the postpartum period or diagnosed before delivery but without 
treatment, the MAGPIE trial randomized 1335 patients after delivery 
(subgroup analysis) to receive either magnesium sulfate or placebo. 
There were no statistical differences between groups. The risk for 
eclampsia was very small (1%) but was not reduced with the use of 
magnesium sulfate. Without statistical power to derive a definitive 
conclusion on this issue, there is no compelling evidence to support 
the use of magnesium sulfate for the prevention of eclampsia in 
these circumstances. In the group of patients whose eclampsia was 
diagnosed during the postpartum period, a subgroup analysis within 
the Collaborative Eclampsia Trial was undertaken: 419 postpartum 
eclampsia patients were randomized to magnesium sulfate versus 
diazepam or magnesium sulfate versus phenytoin. The recurrent 
convulsion rate was as follows: magnesium sulfate 10.9% versus 
diazepam 29.9%, magnesium sulfate 6.3% versus phenytoin 14.7%. 
This difference also was no significant. Of note is that even with the 
use of magnesium sulfate, the recurrent risk for convulsion was in the 
order of 6-11%.51 

The pres syndrome
Severe cerebral vasogenic edema in PRES may cause compression 

of cerebral tissue, resulting in reduced perfusion, followed by 
ischemia, hypoxia, cytotoxic edema, and cell death. This may appear 
as cerebral white lesions or infarction on MRI several years later. 
Tonic-clonic seizures are not mandatory for the diagnosis of PRES and 
preeclamptic women may demonstrate signs, symptoms and imaging 
findings of PRES in the absence of an eclamptic seizure, especially in 
cases of early-onset preeclampsia.52 In addition, recent studies have 
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documented cytotoxic cerebral edema in up to 25% of women who 
experienced eclamptic seizures.53 There is now evidence that women 
who have eclampsia may develop some degree of neurocognitive 
dysfunction, related in part to the total number of seizures. The 
affirmation by some authors in the past that treatment is optional 
has no current value. The reversibility of PRES and eclampsia has 
been questioned.54 As the edema progresses, oncotic and hydrostatic 
forces may lead to intraparenchymal hemorrhage and vasospasm 
with ischemic infarction. Seizures mark the late stage of disease and 
develop secondary to cerebral edema and breakdown of the blood-
brain barrier with disruption of the normal ionic gradients. The finding 
that a substantial number of eclampticpatients exhibit persistent 
neurocognitive deficits and white matter lesions located in the 
frontal lobe, like white matter lesions in elderly individuals related to 
dementia and cognitive decline as result of vascular disease, suggests 
an additional etiology other than ischemia from vasogenic edema.55 
Of the women that develop eclampsia, 95% also develop PRES.56 The 
incidence of cerebral hemorrhage in patients who develop PRES is 
estimated to be between 10 and 15%.57 The actual incidence of PRES 
in pregnancy may be much higher than initially recognized. 

It is not clear whether the pathologic features in eclampsia are a 
cause or an effect of the convulsions.11 Autoregulation of the cerebral 
circulation is a mechanism for the maintenance of constant cerebral 
blood flow during changes in BP and may be altered in eclampsia. 
Currently it thought that eclampsia is probably the most common 
condition underlying the PRES syndrome.11 In the presence of 
endothelial dysfunction, sudden, even minute, elevations in systemic 
blood pressure may result in failure of autoregulation. Such areas 
of poorly perfused brain may ultimately be at risk for ischemia and 
infarction, all of which may give rise to the development of brain white 
matter lesions. Although eclamptic patients may manifest a variety 
of neurologic abnormalities, most have no permanent neurological 
deficits. Visual disturbances are relatively common during the acute 
phase of eclampsia, including transient cortical blindness, scotomata, 
visual neglect, and blurred vision, and can often be attributed to the 
presence of cerebral edema which likely is an expression of PRES 
syndrome. These neurologic abnormalities are probably due to a 
transient insult, such as hypoxia, ischemia, or edema.

Cerebral imaging is not necessary for the diagnosis and 
management of most women with eclampsia, but is indicated for 
patients with focal neurological deficits or prolonged coma. In these 
patients, hemorrhage and other abnormalities requiring specific 
pharmacological therapy or surgery must be excluded. Cerebral 
imaging also is helpful in patients who have an atypical presentation 
for eclampsia (onset before 20weeks of gestation or more than 48hours 
after delivery, and eclampsia refractory to adequate magnesium sulfate 
therapy).11 Differential diagnosis is important in those cases. Other 
causes of seizures during pregnancy include a bleeding arteriovenous 
malformation, idiopathic seizure disorder and ruptured aneurysm.
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