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ABSTRACT
Background: Seizures in pregnancy contribute to poor maternal and perinatal outcome. Though eclampsia and
epilepsy are common causes of seizures in pregnancy but there are several other conditions apart from eclampsia and
epilepsy which give rise to convulsions. Objective of this study was to evaluate fetomaternal outcome in patients with
seizure disorders as well as to analyze the other causes of seizures in pregnancy apart from eclampsia and epilepsy.
Methods: This prospective study was conducted in Shri. Guru Ram Rai institute of medical and health sciences,
Dehradun, India over a period of 39 months from January 2017to March 2020, in all pregnant women with seizure
disorders delivered in this hospital. In all cases demographic characteristics, causes of seizure with special attention on
noneclamptic, non-epileptic conditions, maternal complications, mode of delivery and fetal outcome were noted.
Results: Total 97 cases with seizure disorders were included in the study. Mostly seizures were due to eclampsia and
epilepsy in 91.75% cases. Among other causes neurocysticercosis, cerebral malformation, posterior reversible
encephalopathy syndrome, brain tumor, and cerebral infarcts contributed to seizures in pregnancy in 8.25%cases.
Maternal complications were premature rupture of membranes, gestational diabetes mellitus, hypothyroidism,
anaemia, jaundice and abruption observed in37.11% cases. Live birth rate was 76.28%, prematurity was present in
27.83% cases and fetal growth restriction was seen in 7.21% neonates. There were 5 (5.15 %) neonatal deaths.
Conclusions: Seizure disorders in pregnancy are associated with significant increase in maternal and fetal risk.
Maternal complications, cesarean section rate and neonatal complications are increased. Several other conditions apart
from eclampsia, need to be considered in patients without epilepsy presenting with convulsions in pregnancy.
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INTRODUCTION
Seizure disorders in pregnancy contribute to both
maternal and perinatal complications. Incidence of
seizure disorder in pregnancy is estimated to be 0.3% to
0.5% of all births.1Generally seizures occurring in
pregnancy are thought to be due to eclampsia. Eclampsia
is occurrence of generalized tonic clonic convulsions or
coma, in a woman with preeclampsia which cannot be
attributed to other causes. It is seen between 20 weeks of
gestation and 48 hours postpartum. Atypical cases are

those that develop at less than 20 weeks of gestation and
after 48 hours postpartum and that have some of the sign
and symptoms of preeclampsia-eclampsia without the
usual hypertension or proteinuria.2 Epilepsy is also a
common neurological disorder encountered in pregnancy.
There are over 2.5 million women with epilepsy in India,
with upto 25% of them being in the reproductive age
group.3 There are many causes for seizures in pregnancy
other than eclampsia and epilepsy like cerebral infarction,
cerebral
hemorrhage,
neurocysticercosis
(NCC),
hypertensive
encephalopathy,
cerebral
malaria,
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intracranial
neoplasms,
meningitis,
encephalitis,
malformations, metabolic disorders like hypoglycemia,
thrombotic thrombocytopenic purpura etc.4
Aim and objectives
The objectives of this study were to analyze the
demographic profile, etiological factors, complications
and to evaluate fetomaternal outcome in women with
seizures in pregnancy. We also analyzed the causes of
seizures in pregnancy apart from eclampsia and epilepsy.

Most common cause of seizures in pregnancy was
eclampsia (68.04 %) followed by epilepsy (23.71%).
Eight women (8.24 %) had other conditions apart from
eclampsia and epilepsy as cause for seizures. These 8
cases of non-eclamptic no epileptic seizure were due
toneurocysticercosis (2), cerebral malformations (1fronto ethmoid encephalocele), brain tumours (2meningioma and glioma), cerebral infarcts (1-ischemic
stroke), and 2 cases of posterior reversible
encephalopathy syndrome (Table 2).
Table 2: Causes of seizure disorders (n=97).

METHODS
This prospective study was conducted on pregnant
patients with seizure disorder from January 2017 to
March 2020, over a period of 39 months at the
department of obstetrics and gynaecology of Shri Guru
Ram Rai institute of medical and health sciences,
Dehradun, Uttarakhand, India. Total 97 women with
seizures in pregnancy, delivered in this hospital were
included in the study. These women were managed with a
team of obstetrician, neonatologist, neurologist and
radiologist. If any patient demonstrated worsening of
clinical condition, or presence of atypical symptoms then
consultation with neurologist was done and other relevant
investigation like magnetic resonance imaging (MRI),
electroencephalography (EEG) was done according to the
requirement.
Maternal variables analysed were age, parity, causes of
seizures,
anticonvulsant
drugs
used,
maternal
complications, and mode of delivery. Fetal variables
observed were live birth, still birth, birth asphyxia,
prematurity, growth restriction and neonatal death. All
variables were presented as frequencies and percentages.
RESULTS
In this period there were 9042 deliveries in our hospital.
We found 97 women had seizures complicating
pregnancy and puerperium, with incidence of 1.07%.
Maximum number of cases 44 (45.36 %) were in the age
group between 21-25 years. Most of the cases 65
(67.01%) were primi gravida (Table 1).
Table 1: Demographic characteristics of patients
in study population (n=97).
Characteristics
Age (years)
<21
21-25
26-30
31-35
>35
Parity
Primigravida
Multigravida

N

%

13
44
31
8
1

13.40
45.36
31.95
8.24
1.03

65
32

67.01
32.98

Causes
Eclampsia
Epilepsy
Cerebral malformation
Brain tumors
Cerebral infarcts
Neurocysticercosis
Posterior reversible encephalopathy
syndrome

N
66
23
1
2
1
2

%
68.04
23.71
1.03
2.06
1.03
2.06

2

2.06

Drugs used to control seizures were mainly magnesium
sulphate,
levitiracetam,
phenytoin
sodium,
carbamazepine and lamotrigine. As maximum number of
cases of seizures were due to eclampsia so magnesium
sulphate was the most common drug used to control
seizures (Table 3). In this study 36 patients had obstetrics
complications. Premature rupture of membranes and
gestational diabetes mellitus was found in 18 (18.54%)
women followed by hypothyroidism (8.24%), anaemia
(4.12%), jaundice (3.09%), abruption (2.06 %) and
pulmonary tuberculosis in 1.03% patients (Table 4).
Table 3: Drugs used to control seizures.
Drugs
Magnesium sulphate
Levitriacetam
Phenytoin sodium
Carbamazepine
Lamotrigine

N
69
11
6
4
2

%
71.13
11.34
6.18
4.12
2.06

Among mode of delivery 48 (49.48%) patients had
normal delivery, 10 (10.30%) patients had preterm
vaginal delivery and 2 (2.06%) women had instrumental
delivery by ventouse application. Cesarean section was
done in 37 (38.14%) women (Table 5). The live birth rate
was 76.28% and still birth rate was (23.71%). Among
live birth 29 (29.89%) neonates were healthy.
Prematurity occurred in 27 (27.83%), birth asphyxia in 6
(6.18%), fetal growth restriction in 7 (7.21%) and
neonatal death was observed in 5(5.15%) cases (Table 6).
MRI proved a valuable diagnostic modality. It showed
characterstic features of neurocysticercosis, meningioma,
posterior reversible encephalopathy syndrome (PRES)
and frontoethmoid encephalocele cerebral malformation
and helped in making correct diagnosis (Figure 1-4).
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Table 4: Maternal complications (n=36).
Complications
Premature rupture of membrane
Gestational diabetes mellitus
Hypothyroidism
Anaemia
Jaundice
Abruption
Pulmonary tuberculosis

N
9
9
8
4
3
2
1

aspiration can cause maternal hypoxia followed by fetal
hypoxia.
%
9.27
9.27
8.24
4.12
3.09
2.06
1.03

Table 5: Mode of delivery (n=97).
Mode of delivery
Normal delivery
Caesarean delivery
Preterm vaginal delivery
Instrumental delivery

N
48
37
10
2

%
49.48
38.14
10.30
2.06

Table 6: Fetal and perinatal outcome (n=97).
Outcome
Still births
Live births
Healthy
Premature
Birth asphyxia
Fetal growth restriction
Neonatal deaths

N
23
74
29
27
6
7
5

%
23.71
76.28
29.89
27.83
6.18
7.21
5.15

Figure 2: Magnetic resonance imaging shows T1 iso to
hypointense lesion in left parietal region consistent
with meningioma.
Eclampsia is a multisystem disorder of pregnancy and
puerperium. It is associated with significant perinatal
morbidity and mortality. Approximately 10-15 % of
maternal deaths are associated with eclampsia.5 The
incidence of eclampsia in India is around 1.5 %.From
1980 to 2015, the data analysis showed no reduction in its
incidence.6 In a study of 47 women with eclampsia by
Brewer et al, seizures and headache were most common
presenting symptoms in 87.2 % women.7 Seizures in
eclampsia are usually of generalized tonic-clonic
convulsion type and self limiting. Typically, eclamptic
seizures do not last for more than 3 to 4 minutes. Most
patients become responsive within 10 to 20 minutes. 8
Epilepsy is a common neurological disorder in obstetrics.
Though majority of cases are uncomplicated but there are
increased obstetric risks and increased adverse neonatal
outcome, when compared to general population.

Figure 1: Magnetic resonance imaging shows multiple
T2 hypointense nodular areas in bilateral frontal,
occipital regions as calcified granulomas consistent
with neurocysticercosis.
DISCUSSION
Seizures in pregnancy are associated with maternal and
perinatal morbidity and mortality. Generalized tonicclonic seizures during pregnancy can lead to increased
maternal trauma. If maternal trauma involves abdomen
then there is risk of abruption which can lead to fetal
hypoxia or death. Moreover, the risk of maternal

Figure 3: Magnetic resonance imaging shows Flair T2
W1 intensity in subcortical white matter in occipito
parietal area consistent with posterior reversible
encephalopathy syndrome.
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Frequency of seizures is increased during pregnancy in
one third of women with epilepsy.9 Pregnant women with
epilepsy have a 4 to 8% chances of giving birth to a child
with malformations as compared to only 2 to 4% of
general population.10 The type of anomalies are orofacial
clefts, cardiac defects and neural tube defects but in
present study no such anomalies were noted in infants
born to pregnant women with epilepsy. In women on one
antiepileptic drug congenital anomalies occur in 4 to 8
%and is probably greater in those receiving more than
one antiepileptic drug.11 In present study we encountered
many causes of seizures in pregnancy other than
eclampsia and epilepsy like neurocysticercosis (NCC),
brain tumor, cerebral infarct, posterior reversible
encephalopathy syndrome, cerebral malformation which
is similar to other studies. Various other studies and
literature suggest that seizures in pregnancy can be
beyond eclampsia and epilepsy. Hence the correct
diagnosis, management plan and multimodality approach
is essential for successful outcome.

Figure 4: Magnetic resonance imaging shows
herniation of bilateral basifrontal lobes and meninges
along with bilateral olfactory nerves into bilateral
ethmoid sinuses through bony defects in cribriform
plates consistent with frontoethmoid encephalocele.
Neurocysticercosis is a rare, but an important cause of
first-time convulsions in pregnancy. NCC is usually
misdiagnosed as eclampsia and can be differentiated by
imaging studies. Rebeca F et al reported maternal NCC
presented with generalized seizures. Management is
mainly
directed
at
symptom
control
with
antiepileptics.12,13 In this study two patients presented as
brain tumor with pregnancy. One had meningioma and
another had grade 3 glioma with history of seizures in
pregnancy. Both underwent cesarean section under
general anesthesia and delivered healthy babies.
Meningioma in pregnancy is a rare occurrence but if
present it is mostly symptomatic with complaints like
headache, vomiting, visual disturbance, seizures or
altered sensorium. Anoosha k Ravi et al reported two
cases of meningioma in third trimester. Both of them
underwent caesarean delivery under general anaesthesia.

however neurosurgical excision of meningioma was done
with delivery in second case.14 Pregnancy with headache
and vomiting might be misdiagnosed as hyperemesis
gravidarum, and seizure could present like that in
eclampsia but presence of visual disturbances and
neurological deficits should prompt the diagnosis of
intracranial lesion.15 A retrospective study of 34 patients
with glial brain tumors, suggested increased risk of tumor
progression during pregnancy.16The reported incidence of
primary brain tumors in pregnant women is slightly
lower, but relative frequencies of each brain tumor type
appear to be similar for pregnant and nonpregnantwomen.17Improvements
in
brain
tumor
treatments have led to an increase in the number of young
women with brain tumors who are considering
pregnancy.18 In present study two patients presented with
posterior reversible encephalopathy syndrome (PRES).
The neuroimaging showed cerebral edema affecting the
parietal and occipital lobes of brain. PRES is a clinicoradiological entity characterized by acute headache,
visual impairment, seizures and altered mental status. It
has been associated with various systemic conditions
such as hypertension, transplantation, renal failure and
patients on high doses of chemotherapy.19 One case of
pregnancy with generalized tonic-clonic seizures, altered
sensorium was observed in this study. Her MRI brain
showed ischemic brain infarcts suggestive of ischemic
stroke. Stroke is an uncommon but serious potential
complication of pregnancy and puerperium. However
management remains a clinical challenge concerning the
safety of both the mother and the unborn child. 20
Pregnancy with cerebral malformation is a challenging
situation associated with fetomaternal complications. In
this study patient presented with term pregnancy having
multiple seizures. She had history of trauma and
cerebrospinal fluid rhinorrhea. Her MRI brain showed
fronto-ethmoid encephalocele, deformed shape with
tonsillar herniation through foramen magnum. Another
study suggested that other cerebral malformations like
arteriovenous malformations are associated with risk of
cerebral hemorrhage and loss of capacity for decision
making.21 In this study 36 patients had other obstetric
complications like premature rupture of membranes,
gestational diabetes mellitus (GDM), abruption etc.
which is comparable to other study which also reported
presence of hypertension, abruption, GDM along with
seizures.22 In present study data of mode of delivery is
different from another study who observed normal
vaginal delivery in 62% of cases, LSCS in 27% cases and
instrumental delivery in 10.8% cases.22 Probably high
number of cases of eclampsia were responsible for
increase cesarean section rate and prematurity in present
study. In this study in terms of fetal outcome the rate of
still birth was higher (23.71%) than other study
(8.57%).23
CONCLUSION
Seizure disorders in pregnancy are associated with
increase in maternal and fetal risk. Current article
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emphasizes the fact that all convulsions in pregnancy are
not due to eclampsia and epilepsy. When atypical
features are present or clinical status worsens then a
complete and continuous evaluation is crucial to
differentiate eclampsia and epilepsy from other important
differentials of seizures in pregnancy. A multidisciplinary
approach with early diagnosis and management strategy
is key to successful outcome.
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