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Abstract

Background: Pregnancy and postpartum are critical periods for patients with neurological 
complications. In this study, we aimed to evaluate the clinical characteristics and outcome of 
pregnant women with neurological conditions. Materials and Methods: This cross-sectional 
study reviewed pregnant women with neurological signs and symptoms, who were registered 
in the Medical Care Monitoring Center (MCMC) database of Shiraz University of Medical 
Sciences 2013-15. A questionnaire was designed to record each patient’s information includ-
ing demographic variables, past medical history, clinical presentation, obstetric profile, and 
fetal/maternal outcomes. Results: Totally, 332 mothers were registered in the database. The 
main neurological complaints in our population were headache, seizure, unilateral neurological 
symptoms, multiple sclerosis, neuromuscular disorder, and brain tumor. More than half of the 
patients (54%) experienced headache during the pregnancy and postpartum period. Conclu-
sion: Evaluating the neurological disorders separately, based on the time of symptom onset 
indicates the importance of follow-up of mothers during peripartum. Our findings suggest that 
decisions for pregnancy in women with neurological disorders should be based on risks out-
weighing for the mother and the fetus, particularly regarding the pharmacological side effects. 
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Introduction

Pregnancy and postpartum are critical pe-
riods in developing neurologic complica-

tions. These periods are associated with sig-
nificant physiological and hormonal changes 
in women, which might cause relapse or re-
mission of previous neurological disorders or 
cause a new one [1, 2]; appropriate diagnosis 
and management of these conditions are vital 

in ensuring maternal and fetal safety. Some of 
the common neurologic disorders that preg-
nant women encounter include headache, sei-
zure, cerebrovascular accidents, eclampsia /
preeclampsia, and mononeuropathies [3, 4].  
We designed a cross-sectional study to assess 
the prevalence and outcome of each neuro-
logical symptoms or disease during pregnan-
cy and peripartum period amongst high-risk 
mothers registered in the Medical Care Mon-
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itoring Center (MCMC) affiliated with Shiraz 
University of Medical Sciences, Shiraz, Iran.

Materials and Methods

This cross-sectional study was performed 
among high-risk mothers with neurologi-
cal signs or symptoms while pregnant or six 
weeks postpartum. We collected the data 
from the MCMC registry system, which was 
launched in 2012 to record and promote the 
health of at-risk pregnant women. A pregnancy 
in which the risk of maternal and fetal mortal-
ity and disability is more than normal, consid-
ered as a high-risk pregnancy. In this system, 
demographic and clinical features of all preg-
nant women with positive free-beta-human 
chorionic gonadotropin (free-beta-hCG) test 
and a fetal/maternal life-threatening disease 
that required hospital admission (previous 
or newly diagnosed disorders) was recorded.  
We designed a questionnaire including set of 
demographic variables, obstetric profile (par-
ity, gravidity, gestational diabetes, gestational 
hypertension), past medical history, clinical 
characteristics (type of neurologic symptoms, 
time of onset, duration), as well as fetal and 
maternal outcomes (delivery method, prema-
ture delivery, fetal disorders and death, modi-
fying ranking scale [MRS] of mother). In ad-
dition, patients were followed-up for 6 weeks 
after delivery, using a phone call or in-person 
interviews in case if they were accessible. Be-
fore commencing the study, verbal consent 
was obtained from all participants. Variables 
were analyzed using statistical package for 
Social Sciences, version 16.0 (SPSS Inc., Chi-
cago, Ill., USA) and presented as counts and 
percentages.

Results

A total of 705 at-risk pregnant women had 
registered in MCMC from April 2013 till No-
vember 2015, out of which, 332 patients had 
the inclusion criteria. The mean age of patients 
was 29.32 years old. Table-1 describes the pa-
tients’ characteristics in this study. With re-
spect to obstetric profile and pregnancy out-
come, 19% of them had nonproteinuric gesta-
tional hypertension and 9% had gestational di-
abetes. Most mothers and their newborns were 

in good condition during six weeks follow-up 
without any complications. In total, two moth-
ers died during delivery and the incidence of 
stillbirth, fetal abortion, preterm delivery, and 
congenital anomalies were 2%, 5%, 8%, and 
0.6%, respectively. Other obstetric and neu-
rological profiles and pregnancy outcome are 
also summarized in Table-1. Table-2 shows 
the characteristics, neurological profile and 
pregnancy outcome of patients with each neu-
rological condition, separately. Table-3 shows 
the onset time of each neurological symptoms. 
The prevalence of each neurological disorder 
is reported below. 

Headache 
More than half of the patients (54%) experi-
enced headaches during their pregnancy and 
postpartum period. Sixty-six percent devel-
oped primary headaches (mainly migraine and 
tension headaches). The remaining headaches 
were secondary to infection and preeclampsia 
(34%). Twenty percent of all headaches oc-
curred during the first trimester, 20% in the 
second and 28% in the third trimester. Also, 
1% occurred at the time of giving birth or after 
birth, and finally 31% during their postpartum 
period. Gestational hypertension and gesta-
tional diabetes were the most common preg-
nancy complications in patients with head-
aches, which was observed in 19.5% and 10%, 
respectively. Regarding maternal and fetal 
outcomes, 80% of infants were born healthy at 
term gestation, while 20% were aborted. Also, 
83% of the pregnant women with headaches 
gave birth at term gestation, out of which, 65% 
were delivered by cesarean section (C/S) and 
the reaming (35%) were born via normal vagi-
nal delivery (NVD). Three percent of mothers 
experienced decreased levels of consciousness 
or coma. The prevalence of preterm labor in 
mothers with headache was 8%. Amongst 
these mothers, stillbirth and congenital anom-
alies were observed in 0.6% of newborns.

Seizure
The seizure was observed in 17.2 % of preg-
nant women, and 67% of patients with seizures 
had the previous history of epilepsy. Regard-
ing seizure occurrence time, 27% of women 
experienced seizure in their postpartum pe-
riod. The rate of seizure in the first, second, 
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and third trimester was 3%, 19%, and 22%, 
respectively. Eclampsia accounted for 16% of 
these seizures, 9% was drug-induced, and 4% 
occurred without any specific cause. Hyper-
tensive disorder of pregnancy and gestation-
al diabetes were observed in 25% and 9% of 
patients with seizure.  About 73% of neonates 
were born healthy at term. The rate of NVD 
and C/S was 37% and 63%.  Abortion, preterm 

birth, and stillbirth occurred in 5.5%, 2%, and 
11% of our study population.

Unilateral Neurological Symptoms
About 12% of pregnant women in our study 
were hospitalized due to unilateral neurolog-
ical symptoms, of which, 73% had cerebral 
venous sinus thrombosis (CVST), 7.5% had 
ischemic stroke and 20% had cerebral hem-

Table 1. Characteristics, Neurological Profile and Pregnancy Outcome of Patients with Neurological Con-
dition.

Parameters Total Parameters Total

Age (Mean ±SD) 29.32 GBS 1 (0.3%)
Obstetric Profile (Mean 

±SD) MG 4 (1.2%)

Gravidity 2.25 Eclampsia 16 (4.8%)
Parity 1.71 Other convolution 18 (5.4%)

MRS 0.2 Onset of neurological 
symptoms

Gestational diabetes, n 
(%) Before pregnancy 78 (23.5%)

Yes 30 (9%) First trimester 43 (13%)
No 242 (72.9%) Second trimester 42 (12.7%)

Unavailable 60 (18.1%) Third trimester 62 (18.6%)
Gestational 

hypertension, n (%) Pere-partum 5 (1.5%)

Yes 64 (19.3%) Post-partum 76 (22.9%)
No 208 (62.6 %) Unavailable 26 (7.8%)

Unavailable 60 (18.1%) Pregnancy outcome

Neurological Profile, n 
(%) Delivery mode

History of neurological 
disorders NVD 102 (30.7%)

Yes 59 (17.8%) C/S 203 (61.1%)
No 245 (73.8%) Abortion 18 (5.4%)

Unavailable 28 (8.4%) Unavailable 9 (2.7%)
Neurological conditions Fetus

Headache 179 (53.9%) Abortion 18 (5.4%)
Epilepsy 57 (17.2%) Stillbirth 6 (1.8%)
CVST 29 (8.7%) Preterm 27 (8.1%)
Stroke 3 (0.9%) Term 262 (78.9%)
ICH 8 (2.4%) Congenital disorders 2 (0.6%)
MS 15 (4.5%) Unavailable 17 (5.1%)

Brain tumor 2 (0.6%) Maternal mortality 2 (0.6%)
MRS: Modifying ranking scale; CVST: Cerebral venous sinus thrombosis; ICH: Intracranial hemorrhage; MS: 
Multiple sclerosis; GBS: Guillen-barre syndrome; MG: Myasthenia gravis; NVD: Normal vaginal delivery; C/S: 
Cesarean section
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orrhage (intracranial or subarachnoid hemor-
rhage). Gestational hypertensive disorders and 
diabetes were observed in 15% and 7.5% of 
the patients. About 13% of pregnant women 
with unilateral neurological symptoms were 
presented with a decreased level of conscious-
ness or coma. About 73% of neonates were 
born healthy at term. Twenty-one percent of 
neonates were born by NVD and 79% via C/S. 
Abortion, preterm delivery, and stillbirth oc-
curred in 2.5%, 5%, and 7.5% of our patients, 
respectively. The rate of these symptoms in 
the first, second, and third trimester was 8%, 
19.5%, and 26%, respectively. About 5% of 
these symptoms occurred during delivery and 
50% in postpartum.

Multiple Sclerosis (MS)
About 4.5% of pregnant women in this study 
had MS. Near 13% of them were new cases 
and all were diagnosed in the first trimester 
of pregnancy. Gestational diabetes was ob-
served in 7% of these patients, but none had 
gestational hypertension. The rate of abortion 
was 20% and no stillbirth, preterm delivery or 
congenital anomalies were observed amongst 
our patients. Eighty percent of the infants were 
born at term, out of which, 67% were born via 
C/S and 33% by NVD. 

Neuromuscular Disorders 
About 4.5% of our patients suffered from 
peripheral neuromuscular diseases. Four pa-
tients had myasthenia gravis (MG), and one 
had Guillen-barre syndrome (GBS). Neither 
Carpal tunnel syndrome (CTS) nor Bell’s 
palsy was observed in our population. About 
half of these patients (50%) reported having 
a positive history of neuromuscular disorders 
before pregnancy and the remaining devel-
oped neuromuscular disorders symptoms in 
the second trimester of their pregnancy for the 
first time. Symptoms of the newly diagnosed 
patients were exacerbated during six months 
follow-up. All the infants were born healthy at 
term. Four neonates were born via C/S and one 
by NVD. No neonatal and maternal complica-
tions were observed in this group.

Brain Tumors 
Two cases in our population had brain tumor, 
and one had gestational diabetes. One infant 

was delivered at term while the other was de-
livered preterm, and both were delivered via 
C/S. The onset of symptoms was in the first 
and the second trimesters for both patients.

Discussion

In this study, major neurological complaints 
were classified as headache, seizure, unilat-
eral neurological symptoms, multiple sclero-
sis, neuromuscular disorder, and brain tumor. 
Amongst mothers, the headache was the most 
common neurologic symptom, referring to 
Shiraz health centers. Primary headache was 
observed in two-third of mothers, that were 
alleviated during pregnancy with minimum 
intervention. Secondary headaches occurred 
in one-third of patients while infection and 
preeclampsia were the main causes. Typically, 
primary headaches diminish during pregnancy, 
but in many cases, headaches begin or worsen 
in this period [4]. As previous studies claimed, 
migraine is the most sensitive primary head-
ache to the ovarian hormonal changes; hence, 
it is a common complication during pregnancy 
[4, 5]. Similarly, in our study, migraine was 
the most prevalent complaint. Managing these 
headaches during pregnancy and postpartum 
is similar to its management in none pregnant 
women, with a few exceptions [5]. Secondary 
headaches might begin during pregnancy, and 
can be due to vasculitis, idiopathic intracra-
nial hypertension, pituitary and brain tumor, 
arteriovenous malformation, CVST, stroke, 
subarachnoid hemorrhage, pre-eclampsia and 
eclampsia [5-7]. In this study, the most com-
mon underlying causes of secondary head-
aches were infections and preeclampsia. A 
high prevalence of headaches in the postpar-
tum period, as observed in this study, might be 
associated with dramatic decline of estrogen 
level after pregnancy [8].  In our study, ges-
tational hypertension and gestational diabetes 
were the most common pregnancy complica-
tions in patients with headache. Also, previous 
studies revealed that headaches, especially 
migraines, highly increased the risk of hy-
pertensive disorders during pregnancy [9]. In 
this study, 83% of infants of pregnant women 
with headaches were born at term. Similarly, 
several studies on the outcome of pregnancy 
in women with headache showed that there 
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was no significant difference between moth-
ers with and without headaches with respect 
to the outcome [10, 11]. Epilepsy and seizure 
disorders are the most frequent neurological 
conditions in obstetrics after migraine [12]. 
The majority of patients with seizure during 
pregnancy had a positive history of seizure at-
tacks before pregnancy [13, 14]. Previous ep-
idemiological studies estimated that between 
0.3-0.5 of all births were attributed to pregnant 
women with seizure [12]. In our study, about 
17.2 % of pregnant women with neurological 
deficits were presented with seizure. There are 
many physiological changes during pregnan-
cy that can affect seizure activity in epileptic 
women. Decreased albumin level, increased 
renal blood flow, and increased hepatic metab-
olism and CYP-450 activity might contribute 
to increased or altered drug availability, lead 
to seizure attack in pregnant women [15]. The 
majority of patients with seizure during preg-
nancy have a positive history of seizure attack 
before pregnancy [13, 14]. Epilepsy, eclamp-
sia, cerebral venous sinus thrombosis, drug 
reactions, and ICH were the most common 
causes of seizure during pregnancy [13, 14]. 
In our study, eclampsia accounted for 16% of 
all seizures, 9% was drug-induced, and 4% 
occurred without any specific reason. Many 
studies have claimed that the risk of pregnan-
cy complications such as hypertension, ec-
lampsia/preeclampsia, and cesarean delivery 
as well as neonatal complications were higher 
in women with seizure in comparison with the 
general population [16-19]. On the contrary, 
others showed no significant correlation be-
tween seizure and maternal or fetal compli-
cations [20-22]. In our study, hypertensive 
disorders during pregnancy were observed in 
a quarter of patients with seizure. Coma and 
decreased consciousness level were not rare 
amongst mothers with convulsion. Moreover, 
the rate of C/S, abortion, preterm birth, and 
stillbirth increased in mothers with seizure. 
As observed in this study, most women expe-
rienced seizure in their postpartum period and 
the rate of seizure increased by the gestational 
age. These findings suggest that following up 
on patients during the postpartum period for 
seizure attack is highly necessary. Also, ap-
plying any seizure prophylaxis seems to be 
crucial to develop the neonatal and obstetric 

outcomes in patients with positive history of 
seizure attack, especially during the third tri-
mester of pregnancy and postpartum period. 
The majority of our patients with unilateral 
neurological symptoms had CVST, and the 
remaining had ischemic stroke or cerebral 
hemorrhage. The higher risk of CVST and 
ischemic stroke could be contributed to the 
hypercoagulable state of pregnancy, resulting 
from increase in the production of coagulation 
factors (factor VIII, von Willebrand, fibrin-
ogen), decrease in protein S level, protein C 
resistance, and downregulation of fibrinolysis 
[23]. Furthermore, hormonal and hemodynam-
ic changes during pregnancy affect the vessels 
wall; hence, the risk of the aneurysm and cere-
brovascular accident increases during preg-
nancy [24]. Also, high blood pressure, hemo-
lysis, and elevated liver enzymes in pregnancy 
might lead to ischemic or hemorrhagic stroke 
[23]. In line with our study, previous studies 
showed that unilateral neurological symptoms 
were more common in the third trimester and 
postpartum period [24]. In this study, about 
half of the unilateral neurological symptoms 
occurred during the post-partum period. Estro-
gen and progesterone are immunomodulatory 
hormones, which increase during pregnancy, 
lasting until delivery and then returning to 
baseline level during postpartum. Consequent-
ly, pregnancy appears to have a protective 
effect on MS disease with fewer and less se-
vere relapses, especially in the third trimester 
due to high estrogen and progesterone level. 
Studies show that the exacerbation rate of MS 
increases in the first 3 months after delivery. 
In this study, all patients with MS were diag-
nosed in the first trimester and there was no 
MS symptom in the second and third trimes-
ter. Several studies showed no significant in-
crease in obstetric and neonatal complications 
for patients with MS in comparison with the 
normal controls [25]. However, we observed 
abortion in 20% of mothers with MS. There-
fore, these mothers should be advised regard-
ing the risk of abortion. CTS and Bell’s palsy 
are the most common neuromuscular diseases 
in pregnancy, occurring due to fluid retention 
and soft tissue edema in this period [26]; how-
ever, no CTS and Bell’s palsy were observed 
in our population. GBS and MG are both au-
toimmune disorders that theoretically should 
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1. Block HS. Neurological complications of 
pregnancy. Curr Neurol Neurosci Rep. 2016 
Jul;16(7):67.

2. Kanekar S, Bennett S. Imaging of 
neurologic conditions in pregnant patients. 
Radiographics. 2016 Nov;36(7):2102-22.

3. Guntupalli KK, Karnad DR, Bandi V, Hall N, 
Belfort M. Critical illness in pregnancy: part 
II: common medical conditions complicating 
pregnancy and puerperium. Chest. 2015 Nov 
;148(5):1333-45.

4. Ferraz Z, Parra J, Areia AL, Vasco E, Moura 
P. Acute Onset Neurological Disorders during 
Pregnancy: A Literature Review. Rev Bras 
Ginecol Obstet. 2017 Oct;39(10):560-8.

5. Allais G, Chiarle G, Sinigaglia S, Mana O, 
Benedetto C. Migraine during pregnancy and 
in the puerperium. Neurolog Sci. 2019 May 
1;40(1):81-91.

6. Negro A, Delaruelle Z, Ivanova TA, Khan S, 

Ornello R, Raffaelli B, Terrin A, Reuter U, 
Mitsikostas DD. Headache and pregnancy: 
a systematic review. J Headache Pain. 2017 
Dec;18(1):106.

7. Sandoe CH, Lay C. Secondary Headaches 
During Pregnancy: When to Worry. Curr 
Neurol Neurosci Rep. 2019 Jun;19(6):27.

8. Warnock JK, Cohen LJ, Blumenthal 
H, Hammond JE. Hormone-Related 
Migraine Headaches and Mood Disorders: 
Treatment with Estrogen Stabilization. 
Pharmacotherapy. 2017 Jan;37(1):120-8.

9. Allais G, Chiarle G, Sinigaglia S, Mana O, 
Benedetto C. Migraine during pregnancy and 
in the puerperium. Neurolog Sci. 2019 May 
1;40(1):81-91.

10. Chen HM, Chen SF, Chen YH, Lin HC. 
Increased risk of adverse pregnancy 
outcomes for women with migraines: 
a nationwide population-based study. 

improve during pregnancy due to the immuno-
modulatory effect of estrogen and progester-
one [27]. But in this study, MG and GBS were 
the most common neuromuscular disorders. 
Similarly, in a study amongst pregnant wom-
en with MG, the disease exacerbated during 
pregnancy in one-third of cases while in two-
third of them symptoms did not change [27]. 
In patients diagnosed with GBS in the second 
trimester of pregnancy, the symptoms exacer-
bated during six months follow-up. In a study 
by Wiertlewski et al. (2004) and in a study 
by Brook et al. (2001), deterioration of GBS 
during postpartum follow-up were reported, 
too [28, 29]. MG and GBS both have fatal 
neonatal and maternal complications; hence, 
multidisciplinary care is required to prevent 
any serious complications. Brain tumors are 
rare during pregnancy, but hormonal changes 
and fluid retention in pregnancy might enlarge 
the tumor [30, 31]. Two cases of brain tumors 
were observed in the MCMC registration sys-
tem. Expect gestational diabetes in one pa-
tient, no maternal complication was reported. 
The onset of symptoms was in the first and the 
second trimesters for each patient, which can 
be explained by the dramatic hormonal chang-
es in these two trimesters.

Conclusion

Neurological disorders are frequent during 
pregnancy. Migraine, seizure, benign intra-
cranial hypertension and cerebral venous and 
sinus thrombosis are the most common neuro-
logical disorders in this period. The investiga-
tion, diagnosis, and management of neurolog-
ical disorders during pregnancy is particularly 
challenging and requires multidisciplinary 
team, including neurologist, obstetrician and 
gynecologist, neurosurgeon, and pharmacol-
ogist. 
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