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The study included all pregnant women with preexisting neurologic 
disorders or newly diagnosed neurologic disorders during pregnancy. 
Pregnant women with eclampsia were excluded from the study.

The detailed history of the patients, clinical examination findings, 
and basic investigations were studied. The management by various 
multidisciplinary teams as per institutional guidelines was noted. 
Radiological imaging was done in relevant patients as per the advice 
of the neurophysicians or neurosurgeons. The outcome measures 
studied included maternal and neonatal factors such as parity index, 
booking status, gestational age at the time of delivery, mode of 
delivery, birth weight of the newborn, fetal anomalies, Appearance, 
Pulse, Grimace, Activity, and Respiration (APGAR) score at 5 minutes, 
distribution of neurological diseases during pregnancy, neurological 
manifestations, and associated medical and obstetric complications.

Statistical Analysis
Data were analyzed using the Statistical Package for the Social 
Sciences version 16 after it was manually entered in Microsoft Excel. 
Interquartile ranges were deduced for variables such as gestational 

In t r o d u c t i o n

Neurological disorders are very rarely encountered in pregnancy. It 
can be either a preexisting condition before pregnancy or develop 
during pregnancy. It is a challenge to diagnose and differentiate 
a few new onset neurological disorders during pregnancy from 
pregnancy complications manifesting with neurologic features like 
eclampsia. It is associated with increased morbidity and mortality. 
It is an important indirect cause of maternal death in India and 
around the globe.1,2 Due to its rarity in its occurrence in pregnancy, 
a high degree of suspiciousness and involvement of the concerned 
team is needed for the diagnosis and management of the patient. 
The altered physiology during pregnancy imposes a challenge to 
diagnose the various disorders. The duration of pregnancy and 
concern regarding the fetus make it tricky to choose appropriate 
investigation and treatment. Hence, this study was carried out 
with the intention of determining the most common neurological 
disorders during pregnancy and their distribution, clinical 
presentation, and obstetric outcome in our institution.

Ob j e c t i v e

The objective of our study is to find the common neurological 
disorders complicating pregnancy and their obstetric outcome.

Mat e r i a l s a n d Me t h o d s

 This was a 3-year retrospective study done at St John’s Medical 
College, SJNAHS, Bengaluru, Karnataka, India, from January 
2016 to December 2018. We included all the pregnant women with 
neurologic disorders admitted to the Obstetrics and Gynecology 
Department of our hospital.

Demographic data, details of the respective neurologic 
disorders, and obstetric outcomes of the patients were noted.  
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Ab s t r ac t
Objective: To find the common neurological disorders complicating pregnancy and their obstetric outcome. 
Materials and methods: This was a retrospective study conducted over a period of 3 years and included all pregnant women with a diagnosis of 
neurologic disorders who were admitted to the Obstetrics and Gynecology Department at St John’s Medical College, St John’s National Academy 
of Health Sciences (SJNAHS), Bengaluru, Karnataka, India. The study was carried out from January 2016 to December 2018. 
Results: A total of 60 patients with neurologic disorders were identified during the study period of 3 years. In our study, 57 (95%) women 
were in the 20–35-year age-group, and the majority were primigravida 38 (63.3%). A total of 56 women (93.3%) delivered at term. A total of 28 
(46.6%) women had a cesarean section, and 27 (45%) had a vaginal delivery. Among the neurologic disorders in pregnancy, 36 (60%) women 
had epilepsy, seven (11.6%) cerebrovascular diseases, six (10%) polio survivors, and four (6.6%) central nervous system (CNS) infections. A total 
of 16 (44.4%) women with epilepsy (WWE) were seizure-free in index pregnancy, 15 (41.6%) had relapse of seizures during present pregnancy, 
and five (13.8%) had been newly diagnosed with epilepsy in the index pregnancy. There were no maternal or perinatal deaths.
Conclusion: Multidisciplinary approach in a tertiary care center improves both maternal and fetal outcomes.
Keywords: Antiepileptic drugs, Cesarean section, Epilepsy, Neurological disorders, Pregnancy, Seizures.
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case each of cerebral venous thrombosis (CVT), arteriovenous 
malformation (AVM) of the brain, subarachnoid hemorrhage (SAH) 
and cavernous cerebral malformation] and three CNS infections 
(one case each of tubercular meningitis, viral meningitis, and 
Escherichia coli (E. coli) encephalitis). 

The most common neurologic disorder during pregnancy 
was epilepsy 36 (60%) (Table  2). Seven (11.6%) patients had 
cerebrovascular diseases, six (10%) polio survivors, and four (6.6%) 
women had infections affecting the CNS.

A total of 33 (55%) women were symptomatic during the 
present pregnancy, and 27 (45%) were asymptomatic. The seizure 
was the most common presenting symptom 23 (38.3%) (Table 3). 
Overlapping symptoms were noted.

Some women had associated obstetric and/or medical 
complications (Table 4). Anemia 23 (38.3%) was the most common 
comorbidity, followed by preeclampsia 10 (16.6%). Most of them 
had mild anemia.

age, age of diagnosis, and mode of delivery for analysis of pregnancy 
outcomes in mothers with neurologic diseases in pregnancy. 
Pearson’s Chi-square and Fisher’s exact were used as the test for 
significance wherever relevant if the findings were significant.

Re s u lts

 We identified 60 patients with neurologic disorders in pregnancy 
over 3 years. The total number of deliveries during the study period 
was 8,215, and the incidence of neurological disorders during 
pregnancy was found to be 730 cases per 1,00,000 deliveries.

The demographic characteristics are depicted in Table 1. A total 
of 57 women (95%) were in the age groups between 20 and 35 years. 
There were more primigravida 38 (63.3%) than multigravida 21 
(35%). A total of 31 (51.6%) pregnant women were booked at our 
institution. The majority of the study population had term deliveries 
56 (93.3%). A total of 28 (46.6%) women had a cesarean section, 
while 27 (45%) had a vaginal delivery.

A total of 41 (68.3%) babies had a birth weight of 2.5 to 
3.5 kg. There were two cases of mild fetal pelviectasis in WWE on 
levetiracetam. One neonate had an APGAR score of <7 at 5 minutes.

Among 60 women with neurological disorders in pregnancy, 
48 (80%) had preexisting neurological illnesses, and 12 (20%) 
women were diagnosed with new onset of neurological disorders 
in the index pregnancy. The newly diagnosed neurologic disorder 
included five cases of epilepsy, four cerebrovascular diseases [one 

Table 1:  Demographic characteristics 

Patient profile
Number
N = 60 %

Age (years)

<20 1 1.6
20–35 57 95.0
>35 2 3.3

Parity

P1 38 63.3
P2–3 21 35.0
P4 and above 1 1.6

Booking status

Booked outside 23 38.3
Booked at our institution 31 51.6
Referred to our institution 6 10.0

Gestational age at delivery 
(weeks)

34–37 4 6.6
37–41 56 93.3

Mode of delivery

Vaginal 27 45.0
Cesarean 28 46.6
Forceps 5 8.3

Birth weight (kg)

1.5–2.4 8 13.3
2.5–3.5 41 68.3
>3.5 11 18.3

Fetal anomalies 2 3.3

5-minute APGAR score <7 1 1.6

Table 2:  Distribution of neurological disorders in pregnancy

Neurological disorders
Number
N = 60 %

Epilepsy 36 60.0
Cerebrovascular disease 7 11.6

CVT 3

AVM 2

SAH 1

Cavernoma 1

Polio survivor 6 10.0
Infections 4 6.6

TB of brain 2

Viral meningitis 1

E. coli encephalitis 1

History of spinal surgery 3 5.0
Migraine 2 3.3
Neurofibromatosis 1 1.6

Pituitary microadenoma 1 1.6

AVM, Arteriovenous Malformation; CVT, Cerebral Venous Thrombosis;  
SAH, Subarachnoid Hemorrhage; TB, Tuberculosis

Table 3:  Clinical manifestations at present pregnancy

Clinical manifestations
Number
N = 60 %

Asymptomatic 27 45.0
Seizures 23 38.3
Headache 7 11.6
Fever 3 5.0
Vomiting 2 3.3
Loss of consciousness 2 3.3
Abnormal behavior 2 3.3
Hemiparesis 2 3.3
Loss of speech 1 1.6
Backache 1 1.6

Radicular pain in the 
left lower limb

1 1.6
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Among those who had a cesarean section for obstetric indications, 
five cesareans were done in polio survivors with pelvic abnormality 
and cephalopelvic disproportion. Neurologic indications for 
cesarean sections included vasculitic infarct with worsening 
maternal consciousness, previous spinal surgery, cavernoma, 
subarachnoid hemorrhage, and AVM in the brain.

The neonatal outcome was good. Around 41 (68.3%) babies 
had a birth weight of 2.5–3.5 kg. There were two cases of mild fetal 
pelviectasis in WWE on levetiracetam. One neonate had an APGAR 
score of <7 at 5 minutes.

Epilepsy was the most common neurologic disorder in our study, 
accounting for 60% of cases which is similar to other studies.4,5 We 
had 36 WWE in our study; among them, 16 were seizure-free in 
the index pregnancy (44.4%) and were on AED. These findings 
are similar to the results of Sanjeev et al., as 47.8% of women were 
seizure-free during pregnancy.6 In our study, 20 (55.5%) patients had 
seizures in the index pregnancy, which included 15 (41.6%) women 
with relapse of seizures and five (13.8%) newly diagnosed with 
epilepsy. Among five patients with newly diagnosed epilepsy in 
pregnancy, three patients experienced seizures in the antepartum 
period, one during delivery, and one in the postpartum period. In 
an observational study of the epilepsy registry by Wei et al., 2.1% of 
women had new onset epilepsy at pregnancy, and the first seizure 
occurred during the antepartum period.7

In our study, 15 (41.6%) women had a relapse of the seizures in 
pregnancy, of which eight (22.2%) patients were already on AED, 
four (11.1%) were not taking AED as per the recommendations of 
the neurologist, and three (8.3%) patients were noncompliant 
with AED. A recurrence of seizures was noticed in some women 
taking AED regularly during pregnancy. This may be due to 
physiological changes in pregnancy like increased glomerular 
filtration, decrease in albumin, increase in water retention, and 
altered liver metabolism, which alters the pharmacokinetics of AED. 
A prepregnancy seizure-free period of 9 months reduces the risk 
of seizures during the pregnancy.8

Monotherapy (72.2%) was more often preferred to polytherapy 
(27.7%) in our study, which was similar to the results of Sarella 
et  al.4 Levetiracetam was the most common drug used for 

Among 36 patients with epilepsy, 16 (44.4%) were seizure-free in 
the index pregnancy and were taking antiepileptic drugs (Table 5). 
A total of 20 (55.5%) pregnant women had seizures during the index 
pregnancy, which included 15 (41.6%) epileptic patients with relapse 
of seizures and five (13.8%) with newly diagnosed epilepsy.

Among 15 (41.66%) epileptic patients with relapse of seizures 
during the index pregnancy, eight (22.2%) patients were already on 
antiepileptic drugs (AEDs), four (11.1%) were not taking AED as per 
the recommendations of the neurologist, and three (8.3%) patients 
were noncompliant with AED (Table 5). Among five patients with 
newly diagnosed epilepsy in pregnancy, three patients experienced 
seizures in the antepartum period, one during delivery, and one in 
the postpartum period.

All 36 patients with epilepsy received AEDs; 26 (72.2%) received 
monotherapy, and 10 (27.7%) polytherapy. Levetiracetam was the 
most commonly used drug for monotherapy (76.9%). Mild fetal renal 
pelviectasis was seen in two pregnant women on levetiracetam.

In our study, among 36 pregnant WWE, 13 (36.1%) had a 
cesarean section, 18 (50%) had a vaginal delivery, and five (13.8%) 
had instrumental delivery. Five (13.8%) women had hypertensive 
disorders, four (11.1%) gestational diabetes, four (11.1%) postpartum 
hemorrhages, and two (5.55%) preterm deliveries.

Di s c u s s i o n

The diagnosis and management of neurological disease in 
pregnancy is a challenging issue as its occurrence is very rare during 
pregnancy. The incidence of neurologic disease in pregnancy is 
584 cases per 1,00,000 deliveries in a study by Gupta et al.3 In our 
study; the incidence was 730 cases per 1,00,000 deliveries. Our 
institution being a tertiary care center and also being in close 
vicinity to another tertiary care neurological center may be the 
reason for the high incidence.

In our study, 57 (95%) women were in the 20–35-year age group, 
and the majority were primigravida 38 (63.3%).

A total of 31 pregnant women were booked at our institution 
either in the first trimester or early in the second trimester. A total 
of 23 women were showing to other obstetricians and started 
attending our outpatient department between 24 and 37 weeks 
of gestation, and few were in labor. The reason being either social 
or high-risk pregnancy. Six pregnant women were referred to our 
institution between 36 and 40 weeks, few of them were in labor.

A total of 56 women (93.3%) delivered at term. Also, 28 (46.6%) 
women had a cesarean section, and 27 (45%) had a vaginal delivery. 
Among those 28 women who underwent cesarean section, 23 were 
done for obstetric indications and five for neurologic indications. 

Table 4:  Medical and obstetric complications

Complications
Number
N = 60 %

Anemia 23 38.3
Preeclampsia 10 16.6
Postpartum hemorrhage 6 10
Gestational diabetes mellitus 5 8.3
Hypothyroidism 4 6.6
Oligohydramnios 4 6.6
Urinary tract infection 3 5
Abruptio placentae 2 3.3

Peripartum cardiomyopathy 1 1.6

Table 5:  Characteristics of WWE

Characteristics of WWE
Number
N = 36 %

The onset of seizures 
in relation to present 
pregnancy

Seizure free in the index 
pregnancy

16 44.4

Relapse of seizures in the 
index pregnancy

15 41.6

On AED 8

Not on AED 4

Non-compliant to AED 3

New onset of seizures in 
the index pregnancy

5 13.8

AED

Monotherapy 26 72.2

Polytherapy 10 27.7

AED, antiepileptic drug; WWE, women with epilepsy
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right occipital cavernoma on MRI and was started on levetiracetam. 
She presented at term in labor, and an emergency cesarean section 
was done in view of the possibility of an increased chance of 
bleeding into the cavernoma after a neurology consultation.

In our study, there were six polio survivors; among them, five 
had cesarean delivery for the abnormal pelvis, which is similar to 
the study by Veiby et al. Their study showed a higher occurrence of 
obstructed labor (6.1 vs 2%) and cesarean section rate (13.2 vs 8.3%) 
among polio survivors compared to the reference population.18

Altered immunogenic and hormonal changes in pregnancy 
increase the susceptibility of both mother and fetus to infections. 
India has the highest number of pregnant women with tuberculosis 
(TB), constituting 21% of the global burden of disease in pregnancy 
in 2014.19 A study by Yadav et al. on extrapulmonary TB shows 10% 
involvement of the CNS.20 Extrapulmonary TB is associated with 
increased incidence of preterm delivery, small for gestational age 
neonates, and low birth weight infants.20 Both our patients with 
CNS TB underwent emergency cesarean section for obstetric 
indications. One patient was in a preterm gestational period. One 
more patient was a 20-year primi presented at 38 weeks gestation 
with fever, headache, vomiting, and abnormal behavior for 8 days. 
Tubercular meningitis was diagnosed based on MRI brain and 
cerebrospinal fluid (CSF) analysis. She was started on anti-tubercular 
treatment, steroids, and levetiracetam. After 3 days, she underwent 
an emergency cesarean section for fetal distress and delivered 
a 2.7 kg healthy baby. She was symptomatically better at the time 
of discharge.

Even though viral meningitis is usually self-limiting, it is 
essential to rule out bacterial meningitis as it is life-threatening 
if untreated.21,22 Our patient had viral meningitis at 23 weeks of 
pregnancy which was managed conservatively. She was induced 
at term for severe preeclampsia and fetal growth restriction.

Pneumococcal meningitis is common among pregnant women 
with bacterial meningitis, and the predisposing factor is otitis.23 In 
our study, urinary tract infection was the predisposing factor for 
E. coli meningitis. E. coli meningitis develops with a high degree 
of bacteremia invading the blood-brain barrier.24 Our patient was 
a 31-year woman with second pregnancy admitted at 36 weeks of 
gestation with right-side hemiparesis, slurring of speech, delirium, 
and high fever. She also had E. Coli urinary tract infection with acute 
kidney injury, anemia, and thrombocytopenia. CSF analysis showed 
infection with E. Coli. MRI brain was suggestive of vasculitic infarct. 
After 2 days cesarean section was done for worsening maternal 
condition. She delivered a healthy live baby weighing 2.6 kg. 
She was in ICU for 2 weeks with supportive treatment, including 
ventilator, followed by a tracheostomy. She later received medical 
rehabilitation therapy. Her condition gradually improved. She had 
a prolonged hospital stay of 47 days.

The incidence of radicular pain in pregnancy following 
a previous microsurgical lumbar diskectomy for lumbar disk 
herniation is 18%.25 The incidence and prevalence of low back 
aches are high, followed by leg pain in pregnancy.25 The cesarean 
section rate is found to be high (60%) among the women with spinal 
cord lesions, in whom the majority had undergone prior spinal 
surgery.26 In our study, one patient experienced low backache and 
radicular pain in the left lower limb. The remaining two patients 
were asymptomatic. Two patients underwent cesarean section 
as per the neurosurgeon’s advice to avoid the lithotomy position.

Migraine during pregnancy is associated with an increased 
risk of vascular events, especially ischemic stroke, and 
preeclampsia.27,28 Paracetamol is the treatment of choice for the 

monotherapy in our study like a study by Bhansal et al.9 Although 
levetiracetam use as monotherapy is safe in WWE of childbearing 
age group, mild fetal renal pelviectasis was seen in two pregnant 
women on levetiracetam in our study, which is unlikely to be a birth 
defect due to levetiracetam.9,10

The study by Viale et al. shows increased odds of antepartum 
and postpartum hemorrhage, hypertensive disorders, cesarean 
section, and preterm delivery in WWE during pregnancy.11 In our 
study occurrence of these complications was similar to the general 
population. This outcome may be due to good antenatal and 
intrapartum care along with a multidisciplinary approach.

Pregnancy and puerperium being hypercoagulable state, 
women are prone to CVT during this period of life. Headache 
is the most common presenting symptom. Cesarean section, 
hypertension, and anemia increase the risk for CVT.12 All our 
patients presented with headaches, two had anemia, and one had 
gestational hypertension. On evaluation, one of the patients was 
found to have protein C and S deficiency.

Arteriovenous malformation (AVM) of the brain must be 
excluded in case of neurologic manifestations during pregnancy. 
In a study by Lv et al., the rupture of AVMs was seen in 83.1% of 
women during pregnancy and the postpartum period, and the 
rates of cesarean delivery were more than vaginal delivery.13 The 
unruptured cerebral AVM was managed conservatively during 
pregnancy.14 One of our patients was referred at 15 weeks of 
gestation with right hemiparesis, vomiting, and unconsciousness to 
another neurology center in the city. Magnetic resonance imaging 
(MRI) brain showed left gangliocapsular AVM in the brain with 
bleed. She was managed conservatively with levetiracetam and 
physiotherapy. As her condition improved, embolization of AVM 
was planned post-delivery by neurosurgeons. She was referred to 
our institution at 38 weeks of gestation in labor. After neurology 
consultation, an emergency cesarean section was done in view 
of the possibility of rupture of AVM. She delivered a healthy baby 
weighing 2.7 kg. Another woman had preexisting AVM, which was 
managed by stereotactic radiotherapy 8 years before the present 
pregnancy. She was asymptomatic in the present pregnancy and 
was on levetiracetam. She had a normal delivery at term.

Aneurysms of the cerebral vessels are one of the important 
causes for SAH.15,16 Peripartum SAH is commonly associated with 
hypertensive disorders.15 In pregnancy with a viable fetus, an 
emergency cesarean section followed by management of SAH 
due to aneurysm is widely accepted.16 Our patient was a 23-year 
primigravida booked outside and referred to our institution at 
37 weeks of gestation with severe headache, vomiting, and one 
episode of convulsions. MRI brain showed SAH with anterior 
communicating artery aneurysm. Her blood pressure was normal. 
She was admitted in intensive care unit (ICU) and started on 
levetiracetam and nimodipine. She underwent an emergency 
cesarean section and delivered a healthy 2.8 kg baby. During the 
postpartum period headache persisted, and she was referred to 
another tertiary care neurology center for aneurysmal coiling.

The risk of hemorrhage in cavernous cerebral malformation 
(CCM) during pregnancy is like the nonpregnant state. Genetic 
counseling is to be considered in patients with familial and multiple 
CCM prior to pregnancy. Safe AED is used for the management of 
seizures due to CCM. Appropriate surgical intervention for CCM 
is considered in case of brain hemorrhage during pregnancy. 
Vaginal delivery is allowed if there is no evidence of a recent 
hemorrhage.17 Our patient was a 21-year primi presented at 
25 weeks of gestation with seizures. She was diagnosed to have 
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management of migraine in pregnancy.28 It is important to detect 
the cause of headaches in pregnancy as they can be associated with 
serious life-threatening conditions like preeclampsia, intracranial 
bleeding, CVT, etc.27 One patient in the study had a history of stroke 
4 years back and was diagnosed to have hyperhomocysteinemia 
while another patient had pseudoseizures. The obstetric outcome 
was good in both patients.

Neurofibromatosis type 1 is associated with an increased 
risk of development of gestational hypertension, preeclampsia, 
intrauterine growth restriction, preterm delivery, and cesarean 
section.29 Our patient underwent a cesarean section at term for 
cephalopelvic disproportion.

Pituitary microadenomas usually do not enlarge during 
pregnancy; hence dopamine agonists can be stopped with close 
clinical monitoring.30 In our study patient was found to have 
pituitary microadenoma on evaluation for secondary infertility. She 
was treated with cabergoline and conceived soon after stopping the 
medication. She was asymptomatic, later had gestational diabetes, 
and delivered a big baby vaginally.

In our study, there was no maternal or perinatal death. All 
pregnant women were booked either at our institution or else were 
admitted to our institution for delivery purposes as it is a tertiary 
care center. They had been referred to a neurologist, neurosurgeon, 
and relevant disciplines as per the need. Neurology reference was 
sought either during antenatal visits or labor for patients with 
preexisting neurologic illnesses. Among the patients with new 
onset neurological disorders or an acute event, the neurology 
team was involved in the early evaluation, diagnosis, choosing 
appropriate investigations, and management, including mode of 
delivery and throughout the hospital stay. This may be the reason 
for the good perinatal and maternal outcomes.

Any neurological manifestations or disease during pregnancy 
needs detailed history taking, examination, high degree of 
suspiciousness of diagnosis, involvement of a multidisciplinary 
team, and relevant investigations. The patients must be managed 
in a tertiary care center for a better outcome.

Limitations of the Study
It is a retrospective study. We have included only the patients 
admitted to the obstetrics and gynecology department at the 
time of delivery. We have not included those women admitted 
in other departments at various other stages of pregnancy and 
puerperium.

Co n c lu s i o n

Acute onset of neurologic presentation during pregnancy needs 
immediate, thorough evaluation and management as it can be 
a life-threatening condition to both the mother and the fetus. A 
multidisciplinary approach in a tertiary care center improves both 
maternal and fetal outcomes. Eclampsia must be ruled out as it is 
an important cause of maternal death in India and can mimic the 
signs and symptoms of various CNS abnormalities.
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