
clampsia refers to the event of generalized convulsions in secure
presence of the preeclampsia and in the absence of other neurologic
conditions. Convulsions should be considered only one of several
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Clinical Findings and Maternal-Neonatal
Outcomes of Eclampsia According to

Time of Onset

AABBSSTTRRAACCTT  OObbjjeeccttiivvee::  To evaluate the impact of gestational age on clinical, laboratory findings
and maternal- perinatal outcomes in eclamptic patients. MMaatteerriiaall  aanndd  MMeetthhooddss::  A retrospective re-
view of 37 patients with  eclampsia between January 2007 and January  2010 was performed. Data
were separated into two groups by gestational age at the onset of disease: Group 1 (<34 weeks) and
Group 2 (≥34 weeks). Clinical signs and symptoms, laboratory findings, the timing of the convul-
sions, maternal and perinatal outcomes were evaluated. RReessuullttss:: No differences were observed be-
tween the two groups for the clinical and laboratory characteristics except gravidity, need of
intravenous antihypertensives and hospitalization time. Neonatal mortality was 24.3% for all pa-
tients, 42.1% for Group 1. In our study, the timing  of convulsions were antepartum (81.1%), in-
trapartum (10.8%), and postpartum (8.1%). Intrapartum and postpartum eclampsia occured
significantly higher in late onset group. No maternal deaths occured during this study and all
women  recovered with no long term sequelae. CCoonncclluussiioonn:: This study demonstrated that gestational
age at admission was strongly associated with neonatal outcomes but  no  association observed with
maternal outcomes, laboratory findings and clinical course of eclampsia. These results should be sup-
port by systematic quantitative reviews.

KKeeyy  WWoorrddss::  Eclampsia; pre-eclampsia; pregnancy outcome 

ÖÖZZEETT  AAmmaaçç::  Gestasyonel yaşın; eklamptik hastada klinik, laboratuar bulguları ve maternal-
perinatal sonuçlar üzerine olan etkisinin değerlendirilmesi. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ocak 2007-2010
yılları arasında, 37 eklampsi olgusu retrospektif olarak analiz edildi. Eklampsi başlama zamanına
göre 2 grup: Grup 1 (<34 gestasyonel hafta) ve Grup 2 (≥34 gestasyonel hafta) belirlendi. Klinik
bulgu ve semptomlar, laboratuar bulguları, konvülziyonların zamanları, maternal ve perinatal
sonuçlar değerlendirildi. BBuullgguullaarr::  Gravida, intravenöz antihipertansif ilaç gereksinimi ve hastanede
yatış süresi hariç, her iki grup arasında laboratuar ve klinik özellikler açısından anlamlı fark
saptanmadı. Perinatal mortalite toplamda %24.3, Grup 1’de ise %42,1 di. Çalışmamızda
konvülziyonların %81,1’i antepartum, %10,8’i intrapartum, %8,1’i ise postpartum dönemde
saptandı. İntrapartum ve postpartum eklampsi, geç başlangıçlı grupta belirgin olarak yüksekti.
Çalışma süresince anne ölümü olmadı ve hastalar sekelsiz iyileştiler. SSoonnuuçç::  Bu çalışma; gestasyon
haftası ile neonatal sonuçlar arasındaki güçlü ilişkiyi gösterdi. Hastalığın klinik, laboratuar bulguları
ve maternal komplikasyonların gelişimi ile eklampsinin başlangıç zamanı arasında ilişki saptanmadı.
Bu sonuçlar, sistematik kantitatif derlemeler ile desteklenmelidir. 

AAnnaahhttaarr  KKeelliimmeelleerr:: Eklampsi; pre-eklampsi; gebelik sonucu  
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clinical manifestations of preeclampsia, rather
than a separate disease. Despite advances in detec-
tion and management of preeclampsia, complica-
tions of severe preeclampsia such as eclampsia
remain a common cause of maternal death.1 An
eclamptic seizure occurs in approximately 0.5
percent of mild preeclamptic women and 2 to 3
percent of severe preeclamptic women.2 The inci-
dence of eclampsia has been 6 to 100 cases per
10,000 live births in developing countries.3 The re-
ported incidence is frequently higher in tertiary
reference centers, and in population with no pre-
natal care.

The terminology of early and late onset
preeclampsia according to gestational age at the
onset of preeclampsia is used largely, as a reflection
of the severity of the disease and different
etiopathogenesis.4 Gestational age plays an impor-
tant role in disease management and also impacts
the perinatal morbidity and mortality. Unfortu-
nately, there is insufficient data regarding the im-
pact of gestational age on clinical course and
maternal outcome in eclampsia. It has been demon-
strated that some clinical and laboratory parame-
ters predict the severity of disease, but it remains
as an ongoing debate and controversy.5 Disease
complications can be predicted by using patients’
characteristics, symptoms, physical signs and in-
vestigations and these can be used for the basis of
management and clinical care. Therefore, there is a
need for guidance about the best testing strategies
to predict the development of complications in
preeclampsia and eclampsia.6 The onset time of dis-
ease is important for perinatal outcomes, and the
effect on maternal outcomes and management
should be demonstrated. When eclampsia is diag-
nosed at an early gestational age, management op-
tions are stabilization of maternal disease and
delivery after corticosteroid administration for fetal
lung maturity. More temporizing approaches, al-
lowing delivery to be delayed until the maternal or
fetal condition shows deterioration was not
demonstrated enough for eclampsia management
yet. Once the diagnosis of eclampsia is established,
timely management is essential to avoid or min-
imise mortality and morbidity. 

The purpose of our study was to discuss the
impact of gestational age on maternal outcome,
clinical findings and laboratory parameters.

MATERIAL AND METHODS

A retrospective data review of eclamptic patients
who were diagnosed and managed in Cukurova
University, School of Medicine, Department of Ob-
stetrics and Gynecology between January 2007 and
January 2010 was conducted. The study was ap-
proved by the local ethical committee. As our cen-
ter is a tertiary unit, most of the patients were
referred from other centers. The patients were di-
vided into two groups according to the onset of
eclampsia. Group 1 (n=19) consisted of patients
with early onset disease (<34 weeks of gestation)
and Group 2 (n=18) consisted of patients with late
onset disease (≥34 weeks of gestation). Clinical and
laboratory findings, and maternal-perinatal out-
comes were compared. 

Patients were classified as having hyperten-
sion, severe preeclampsia, and eclampsia according
to the criteria of the American College of Obstetri-
cians and Gynecologist.7 Patients with gestational
age ≤24 weeks and patients with epilepsy and other
neurologic disease and a systemic illness such as he-
patic/ renal diseases were excluded. Hematocrit,
hemoglobine, platelet count, liver enzymes, lactic
dehydrogenase (LDH), uric acid, spot urinary pro-
teinuria were identified and coagulation tests (pro-
thrombin time, partial thromboplastin time,
bleeding time), renal function tests (blood urea ni-
trogen, creatinine) were performed. The patients
were strictly monitored for blood pressure and
urine output measurement and frequent assessment
of symptoms. Gestational age was determined ac-
cording to the last menstrual period or first or early
second trimester ultrasonography. Laboratory as-
sessments of platelet count, liver and renal func-
tion tests, LDH and uric acid values were made
every 6 hours until delivery. Blood products were
administered for patients with existing severe ane-
mia or coagulation abnormalities. Nifedipine and/
or, alpha methyl dopa and/or beta-blocker drugs
were administered to control severe hypertension
(diastolic blood pressure ≥110 mmHg). Intravenous



antihypertensives such as beta-blockers, nitro-
prusside or nitroglycerin were administered in
the intensive care unit (ICU) if severe diastolic
hypertension was not controlled with peroral
medication. All patients with eclampsia routinely
received magnesium sulfate as a 4.5 g intravenous
loading dose before a 2 g maintenance dose per
hour in our clinic. We don’t use diazepam, feni-
toine and another drug for prevention of convul-
sions. Magnesium sulphate was generally applied
for 24 hours postpartum period or after last con-
vulsion. Women who do not improve rapidly fol-
lowing control of convulsion and hypertension, or
those who develop localized neurologic signs eval-
uated further. If cerebral imaging was indicated,
magnetic resonance imaging (MRI) or computed
tomography (CT) were performed.

Demographics of the patients, such as mater-
nal age, parity, gestational age, complains at ad-
mission, clinical findings including systolic and
diastolic blood pressure at admission, prodromal
symptoms (such as nausea, vomiting, headache, epi-
gastric pain, visual change), laboratory results, mode
of delivery, and postpartum eclampsia, timing and
number of convulsion, presence of convulsion de-
spite magnesium sulphate administration, hospital-
ization time were evaluated. Adverse maternal
outcomes including HELLP syndrome, abruptio
placenta, disseminated intravascular coagulation
(DIC), requirement of transfusion, requirement of
ICU, requirement IV antihypertensive drugs, reti-
nal detachment were recorded. Perinatal complica-
tions including intrauterine growth restriction
(IUGR), oligohydramnios, stillbirth, requirement of
neonatal intensive care unit (NICU), low APGAR
score and neonatal death were also assessed. 

Statistical analysis was carried out using the
Statistical Package for Social Sciences (SPSS version
16.0; SPSS Inc., Chicago, IL, USA). Data was shown
as mean± SD, min-max value or n, percent. Stu-
dent-T test and Mann Whitney U tests were used
to detemine the differences to compare the groups
with parametric and nonparametric data. Chi-
square test was used to compare the groups with
categorical data. Statistical significance was set to
p<0.05.

RESULTS

A total of 7422 deliveries occured during the study
period, and 38 of these deliveries were compli-
cated by eclampsia (0.51%). Thirty-seven of these
patients were included in this study, because
atypic presentation and sinus vein thrombosis
were diagnosed in one patient. Twenty patients
(54%) had severe preeclampsia, five patients with
mild preeclampsia (13.5%), 4 patients (10.8%)
had superemposed preeclampsia, and 7 patients
(18.9%) had HELLP syndrome complicated with
eclampsia and there was no statistically significant
difference between groups (p=0.472) for associated
pathology. We compared the clinical and labora-
tory characteristics of the patients with eclampsia
according to onset of disease (Table 1). The gra-
vidity of the patients in the Group 1 were statisti-
cally higher than the patients in the Group 2
(Table 1). The ratio of nulliparous patients was
31% in Group 1 and 44.4% in Group 2 and was not
significantly different beetween the groups. Clin-
ical and laboratory findings of the patients in both
groups were similar

Outcomes and complications are shown in
Table 2 and 3 for mothers and neonates respec-
tively. There was no statistically significant differ-
ence in the maternal outcomes between the groups
except need of intravenous antihypertensive drug
and hospitalization time. Contrary to expectations,
oligohydramniosis and IUGR were higher in Group
2. Neonatal mortality rate was 42.1% in the Group
1. The perinatal mortality rate was 24.3% (n=9) in
totally. There were 4 stillbirths in all patients. 

The main maternal complications were DIC
(10.8%), abruptio placenta (2.7%), HELLP syn-
drome (18.9%), requirement of intensive care unit
(ICU, 59.5%), requirement of blood transfusion
(13.5%), and retinal detachment (2.7%). Five pa-
tients required transfusion of blood products
(platelet suspension, erythrocyte suspension and
fresh frozen plasma). No intracerebral hemor-
rhage, subcapsular liver hematoma or bleeding,
acute renal failure, adult respiratory distress syn-
drome, neurologic sequel or maternal deaths oc-
cured during this study period. Groups were
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compared according to timing of convulsions
demonstrated at Table 4. All postpartum cases oc-
cured within 48 hours of delivery. Late postpar-
tum eclampsia, which occures after 48 hours
postpartum, was not seen in this study period.
Thirty patients (81%) had convulsions before ad-
mitted to our clinic. Intrapartum and postpartum
convulsions occured significantly higher in late
onset group and all convulsions occured in 
antepartum period in the early onset group.
All woman recovered with no long term seque-
lae.

DISCUSSION

In our results, the timing of convulsions were an-
tepartum (81.1%), intrapartum (10.8%), and post-
partum (8.1%). Intrapartum and postpartum
eclampsia occured higher in late onset group than
early onset group. In one large series, which was
consisted 82 eclamptic patients, approximately
one-half of all cases of eclampsia occured antenatal
period, 13 percent occured intrapartum and 32 per-
cent occured postnatal period.8 Other studies re-
ported that late postpartum eclampsia (eclamptic
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Group 1( n: 19) Group 2( n: 18) Totally( n: 37)

Mean±SD Mean±SD Mean±SD

min-max min-max min-max p value

Age (year) 26.6±5.7 26.3±6.0 26.5±5.7

18-39 17-37 17-39
0.256

Gravidity 3.3±2.3 2.4±2.2 2.9±2.3

1-8 1-10 1-10
0.003

Nulliparity 6 8 14

31.6% 44.4% 37.8%
0.405

Gestational age (week) 29.4±2.4 36.5±1.9 32.9±4.2

25-33 33-40 25-40
0.000

Sistolik blood pressure (mmHg) at admission 167.9±23.9 161.1±14.5 164.6±19.9

130-230 140-190 130-230
0.442

Diastolic blood pressure (mmHg) at admission 104.2±14.6 102.2±10.0 103.2±12.5

80-140 80-120 80-140
0.974

Hemoglobin(g/dl) 11.8±2.2 11.8±1.8 11.8±2.0

6.8-15 7.5-15 6.8-15
0.975

Hematocrite (%) 35.5±6.1 36.5±5.8 36.0±5.9

23-47 22.6-45 22.6-47
0.596

Platelet (×109per L) 178.2±115.4 187.7±50.0 182.8±88.7

38-548 96-294 38-548
0.316

LDH(U/L) 645.4±220.8 572.3±126.5 609.8±182.5

294-1269 362-780 294-1269
0.274

Uric Ascit (mg/dL) 5.8±1.9 6.6±1.9 6.2±1.9

1-9.2 2-9.7 1-9.7
0.226

Dipstick proteinuria (0+,1+,2+,3+,4+)(n) 0=0,1=3,2=5, 3=7,4=4 0=1,1=4,2=3, 3=9,4=1 0=1,1=7,2=8, 3=16,4=5 0.453

At least one of the prodromal symptoms (n) 17 15 32

89.5% 83.3% 86.5%
0.590

Convulsion  (n) 1=13,2=5,3=1 1=13,2=3,5=2 1=26,2=8,3=1,5=2

1-3 1-5 1-5
0.324

Convulsion  despite MgSO4 ( n) 2 2 4

10.5% 11.1% 10.8%
0.955

TABLE 1: Demographic characteristics, clinical and laboratory parameters of the patients with eclampsia.



seizures developing after than 48 hours, but less
than four weeks postpartum) accounts 3 to 26 per-
cent and represents as many as one-quarter of all
postpartum cases.9,10

In general, tonic-clonic seizures are typical
eclamptic seizures which do not have focal neuro-
logic deficits or prolonged coma and do not require
diagnostic evaluation with either electroen-
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Group 1 (n: 19) Group 2 (n: 18) Totally (n: 37)

n, % n, % n, % p value

IV antihypertensive requirement 11 4 15

57.9% 22.2% 40.5%
0.029

HELLP syndrome 5 2 7

26% 11.1% 18.9%
0.085

Delivery route 18 16 34 

94.7% 88.9% 91.9%
0.521

Intensive care unit (ICU) admission 14 8 22

73.7% 44.4% 59.5%
0.074

Transfusion requirement 3 2 5

15.8% 11.1% 13.5%
0.682

Ablatio plasenta 1 0 1

5.3% 2.7%
0.330

Serebral imaging requirement 3 2 5

15.8% 11.1% 13.5%
0.682

Disseminate intravascular coagulaction (DIC) 2 2 4

10.5% 11.1% 10.8%
0.955

Retinal detachment 0 1 1

5.6% 2.7%
0.969

Hospitalization time (day) 5.0±2.2 3.6±1.4 4.3±1.9

3-11 3-7 3-11
0.029

TABLE 2: Maternal outcomes according to onset of disease in study groups.

Group 1 Group 2 Totally

n, % n, % n, % p value

Oligohydramniosis 2 7 9

10.5% 38.9% 24.3%
0.047

Intrauterine growth restriction (IUGR) 3 9 12

15.8% 50.0% 32.4%
0.028

Low  APGAR score 7 2 9

36.8% 11.1% 24.3%
0.072

NICU admission 16 4 20

84.2% 22.2% 54.1%
0.001

Neonatal  mortality 8 1 9

42.1% 5.6% 24.3%
0.011

Stillbirth 2 2 4

10.5% 11.1% 10.8%
0.955

Birth weight (g) 1463.2±475.8 2361.7±476.5 1900.3±654.0

750-2270 1230-3100 750-3100
0.001

TABLE 3: Perinatal outcomes according to onset of disease.



cephalographic or cerebral imaging studies. But
there may be difficulty in differentiating neuro-
logical conditions clinically, then the presenting
symptoms and signs are nonspesific. Investigation
with cerebral CT and MRI may provide valuable
diagnostic information and alter clinical manage-
ment.11,12 In our study five patients (13.5%) under-
gone serebral imaging by CT or MRI and serebral
imaging.

The definitive treatment of eclampsia is deliv-
ery, irrespective of gestational age, to reduce the
risk of maternal morbidity and mortality from
complications of the disease; however, this does not
preclude induction of labor.13,14 After maternal sta-
bilization determining the mode of delivery should
be considered according to gestational age, Bishop
score, presence of labor. In our study, C/S rate was
too high as 91.9% and was not different between
the groups. Nassar et al concluded that cesarean de-
livery is a reasonable option for patients with an
unfavorable cervix and not in labor.15

Pritchard et al demostrated that maternal
complications occured in up to 70 percent of
women with eclampsia such as abruptio placenta,
DIC, ARF, hepatocellular injury, liver rupture, in-
tracerebral hemorrhage, transient blindness, car-
diorespiratory arrest, aspiration pneumonitis, acute
pulmonary edema, and postpartum hemorrhage.16

Brain damage from hemorrhage or ischemia may
result in permanent neurologic sequelae and was
found most common cause of death in eclamptic
women.17 Maternal mortality and severe morbid-
ity rates were reported lowest among women re-
ceiving regular prenatal care who are managed by

experienced physicians in tertiary centers.18,19 Ma-
ternal mortality rate and related factors were iden-
tified by Moodley in South Africa and were
determined related factors such as non-attendance
for antenatal care, delay in seeking help, problem
recognition, delay in referral and management at
an inappropiate level of health care.19 In a large ret-
rospective analysis of 990 cases of eclampsia in
Mexico, the overall maternal mortality rate was
13.9 percent.20 The subgroup of women with
eclampsia prior to 28 weeks of gestation had the
highest risk of maternal death. Multiple seizures
outside of the hospital setting was another common
cause of death in this study. Conde-Agudelo and
Kafury-Goeta demonstrated that maternal age
above 26 years, multiparity, and no prenatal care
were the maternal risk factors identified for the de-
velopment of complicated eclampsia.21 It is impor-
tant to note that maternal complications are
significantly higher among women who develop
antepartum eclampsia, particularly among those
who develop eclampsia remote from term.5 In an-
other study, the greatest risk of death was found
among women with pregnancies at or before 28
weeks of gestation.18 In spite of these study results,
we did not demonstrated higher maternal morbid-
ity in the early onset group than late onset group.
This condition may be explained by the fact that
the number of patients is not enough to make de-
finitive conclusions for maternal outcomes accord-
ing to the onset of the disease. We compared
clinical and laboratory findings of the time of the
onset of eclampsia, found no difference between
the two groups except gravidity. There was no dif-
ference in the maternal outcomes between the
groups except the need of intravenous antihyper-
tensive medication and hospitalization time. One
interesting finding was that more than half of the
women in early onset group needed intravenous
antihypertensive agents. Hospitalization time was
significantly longer in early onset group as it can
expected. 

Perinatal mortality and morbidities remain
high in eclamptic pregnancies. Premature delivery,
abruptio placenta, IUGR and intrauterine asphyxia
are the primary causes of perinatal death in eclamp-
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Group 1 Group 2 Totally

Antepartum 19* 11 30

100% 61.1% 81.1%

Intrapartum 0* 4 4

11.1% 10.8%

Postpartum 0 3 3

16.6% 8.1%

TABLE 4: Timing of convulsions compared 
between the groups.

*p<0.05.



tic pregnancies.22,23 Perinatal mortality ranges from
9 to 66 percent and is closely related to gestational
age.24,25 The overall risk of perinatal mortality in this
study was similar to these studies. Other studies re-
ported that the rate of preterm delivery is approxi-
mately 50%, with approximately 25% of these
occurring before 32 weeks of gestation.2,5

This study demonstrated that gestational age
at admission was strongly associated with neonatal
outcomes but no association observed with mater-

nal outcomes. Clinical presentation, symptoms,
laboratory tests and onset of disease should be eval-
uated to predict the complications of eclampsia
with systematic quantitative reviews such as
preeclampsia.
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