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Abstract

Introduction: ldentification of a neurological
disorder during pregnancy is often a challenge in
the context of sharing similar physiological and
pathological symptomatology. Neurological disor-
ders during pregnancy are not a common
occurrence either. Studies were not previously
carried out on prevalence, disease pattern or
outcome of neurological disorders among preg-
nant women in Sri Lanka which would help to
reduce the gap of missing a rare but fatal disease.

Objectives: |dentify and describe neurological
problems, patterns and effect on outcome during
pregnancy and post-partum.

Method: A descriptive cross sectional study of
term pregnant women admitted to De Soysa
Hospital for delivery during the period of June to
September 2013. Data gathered by interviewer
administered questionnaire. Participants were
followed up till end of post-partum. Clinical end
points were defined by physician diagnosed cases.

Results: Out of 334 participants, 40 (12%) were
identified with various neurological diagnosis
irrespective of disease onset. Fourteen (4.19%)
were new onset neurological problems during
pregnancy or postpartum. New onset Carpal
tunnel syndrome represented 1.5% which was the
commonest among new onset. New onset migraine
represented 0.6%. 2.4% of the participants were
pre-diagnosed epileptic patients. Seizures remained
unchanged among 62.5% of epileptic participants.

Conclusions: New onset neurological disorders
were reported during pregnant and post- partum
period by 14.9%. Primary headache accounted for
the most prevailing neurological diagnosis.
Migraine was the commonest cause. Carpel tunnel
syndrome was the commonest new onset neuro-
logical diagnosis.

Index words: neurological disorder, pregnancy, post-
partum

Introduction

Neurological symptoms during pregnancy and
postpartum period are due to exacerbation of pre-existing
neurological diseases (eg. multiple sclerosis or epilepsy),
as an initial non-pregnancy related problem (eg. brain
neoplasm) or even as a new onset neurological condition
unique or related to pregnancy.! However there is no
published data on prevalence, disease pattern or
outcome of neurological disorders among pregnant
women in Sri Lanka. This study aim at identifying and
describing various neurological diseases, patterns, effect
on the outcome of pregnancy.

Methods

A descriptive cross sectional study was conducted
on pregnant mothers admitted to De Soysa Hospital for
Women from June to September 2013. Hospital includes
4 units with equal turns for random admissions. All
consecutive pregnant mothers admitted to randomly
selected wards, whose pregnancies ceased with a
delivery of a live baby or a still birth were recruited. A
pre-tested interviewer administered questionnaire
consists of demographic data and clinical details were
administered after obtaining informed consent. Data was
obtained by interviewing the patient and evaluating their
clinical notes. The end points were defined by physician
diagnosed cases. The recruited subjects were followed
up till end of post-partum period to pick up new onset
neurological problems. The evaluation was undertaken
by four investigators and confirmed by the principal
investigator. All investigators were medical graduates
who were briefed and trained on administering the
guestionnaire. The statistical analyses were performed
with SPSS (version 19).

Approval for this study was granted by the Ethics
Committee of National Hospital of Sri Lanka. Written
informed consent was obtained from all participants.
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Results

There were 334 pregnancies that were enrolled to
study. Out of 334 pregnancies 40 (12%) were found with
various neurological diagnoses irrespective of disease
onset. Fourteen (4.19%) neurological conditions were
new onset cases during pregnancy or postpartum. The
summarised data are shown in table 1.

Primary headaches were the commonest neuro-
logical condition encountered irrespective of the onset,
affecting 3% (10) of mothers (Tablel). Migraine accounted
for majority of primary headache (8 cases), other 2
suffered from tension type headache. Out of the 8
migraine cases 2 were newly diagnosed. Five of migraine
subgroup did not experience change in symptoms of
migraine, one was in remission during pregnancy while
2 had exacerbation of symptoms.

Eight (2.4%) with epilepsy were on regular
antiepileptic medication. Seizures were exacerbated in
three and managed satisfactorily by optimizing the doses
of antiepileptic. None of them developed status

epilepticus. All mothers delivered live babies at term,
half by normal delivery, half by elective caesarean section
indication being other obstetric causes. Average birth
weight was 2.62kg. There were no reported admissions
to premature baby care unit (PBU) or neonatal intensive
care unit (NICU). Examination by neonatology team did
not reveal congenital malformations in babies of
epileptic mothers on AED. However congenital abnor-
malities were not found among the rest too.

Out of 15 reported pre-eclamptics, only one
developed an eclamptic seizure at 34 weeks of gestation.
She was managed with intravenous MgSO,, plasma
exchange and delivered a live baby of 2.4 kg by emergency
caesarean section. Mother did not recover from coma,
developed sepsis and died on day 6 post-partum. Despite
the maternal death baby was observed in PBU and did
well without any neonatal complications.

One subject presented with an ischaemic stroke at
term. Initial investigations of this patient including basic
haematology, biochemistry, ECG and echocardiography
failed to ascertain a vascular risk factor. Five (1.5%) were

Table 1. Summary of neurological conditions among mothers

Condition Total cases Total cases (%) New onset cases (%)
(pre-pregnant (pre-pregnant (pregnancy/postpartum
+pregnant onset) +pregnant onset) New onset cases only)

Epilepsy 8 2.4 0

Primary Headache 10 3 2(0.6%)

Eclampsia 1 0.3 1

Stroke 1 0.3 1

Cortical Venous thrombosis 0 0 0

Peripheral nervous system disorders

(carpal tunnel syndrome) 5 1.5 5 (1.5%)

Neuro-muscular junction disorder 1 0.3 0

Motor Neurone Disease 0 0 0

Multiple Sclerosis 2 0.6 0

NMO myelitis 0 0.3 0

CNS infection 1 0.3 1

Movement Disorders 1 0.3 0

Post spinal headache 2 0.6 2

Psychiatric Disorder 6 1.8 1

CNS tumours 1 0.3 0

Vasculitis 1 0.3 1

TOTAL 40 12% 14 (4.19%)
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diagnosed with Carpel Tunnel Syndrome (CTS). There was
one mother with myasthenia gravis who did remained
in remission while on immunosuppressive and had an
uncomplicated pregnancy, delivery and post-partum
period.

Two mothers with multiple sclerosis remained in
remission. They were not on any disease modifying drugs
and they did not relapse during their pregnancy or
postpartum period and had an uncomplicated normal
vaginal delivery. One mother suffered viral encephalitis
during 3™ trimester, recovered completely and delivered
a healthy baby. The patient with chorea and the one with
meningioma went through their pregnancies uneventfully.

Of the 6 psychiatric patients, 5 had depression and
the other was bipolar. Their symptoms were well
controlled with medication. Four of them were pre-
diagnosed cases. They remained stable on regular medi-
cation. One was diagnosed as post-partum depression.

Discussion

Neurological disorders among pregnant/post-
partum women are rare. There is no documented data on
the prevalence, incidence, disease pattern or impact of
neurological disorders during pregnancy/postpartum in
Sri Lanka. This study was carried out in immediate post-
partum period. It reflects experience of a main tertiary
care obstetric hospital with referrals for high risk preg-
nancies. Study reported 4.19% new onset neurological
disorders during pregnancy and post-partum. Prevalence
of new onset neurological disorders among general
community in UK population is 6%.2 Carpel tunnel syn-
drome was commonest of pregnancy/postpartum onset
cases (1.5%) in our study. Migraine accounted for the
highest number of primary headaches. Out of 8 migraine
patients 2 reported the first attack of migraine during
pregnancy. In literature, migraine with aura is the com-
monly reported type to appear first time in pregnancy,
particularly in the first trimester. Pre-existing migraine
often improves with pregnancy, principally menstrual
migraine. Headache reappears frequently in post-partum
period.>*

Knight and Rhind reported that control of epilepsy
during pregnancy becomes worse in 45%, unchanged in
50%, and improves in 5%.° Four recent studies showed
that majority (60% to 83%) of pregnant epileptics do not
experience a significant change. In fact change in seizure
control was not seen in 62.5% of our epileptic group.
Poor pre-pregnant seizure control is known to result in
break-through seizures throughout pregnancy.>® Mecha-
nisms responsible for seizure clustering are pharma-
cokinetic alterations, folate supplementation, metabolic
changes, sleep deprivation, non-compliance, stress and
anxiety. Oestrogens are shown to be epileptogenic in both

animals and humans while gonadotropins reduce thre-
shold for seizures in animals. Conversely, progesterone is
antiepileptic in both animals and humans.” Indeed a
high plasma oestrogen to progesterone ratio and
increased serum chorionic gonadotropins in early
pregnancy account for worsening seizure control during
first trimester.” We did not observe this first trimester
preponderance. Seizures during pregnancy, risk both
mother and foetus. Tonic-clonic seizures result in physical
injury and abruptio placentae, hypoxia, acidosis, intra-
cranial haemorrhage in foetus, and in-utero death.®
Studies have revealed a higher risk of teratogenicity in
epileptic women taking antiepileptics.® The highest
incidence of congenital abnormalities are found in those
exposed to multiple antiepileptic medications.'!
Interestingly babies of epileptic fathers are also at risk
of congenital malformations.>* Offspring of epileptic
mothers compared to non-epileptics are approximately
at three times higher risk of being epileptic, while
paternal epilepsy seems not to affect the chances of the
offspring being an epileptic.*

None of the antiepileptics is free of teratogenicity
including carbamazepine (CBZ) which is usually con-
sidered to be safe.”** Overall based on current infor-
mation, it is generally accepted that women with epilepsy
who are taking an AED as monotherapy have at least a 2-
3 times increased risk over general population of having
an infant with a major congenital malformations. This is
equivalent to a 4-9% chance of a major congenital
malformation for each pregnancy occurring to a woman
taking an AED.***> Well established evidence on the
teratogenicity of AEDs demonstrates greatest risk from
valproate. Data emerging from studies of newer AEDs,
show lamotrigine to be safe.’® Maintaining monotherapy
and steady control are the fundamentals for good
outcome rather than swap-ping to alternative drugs.
Essentially, a positive family history of neural tube
defects alarms one to withdraw the particular AED.1#1%16

Pre-eclampsia is a complex disorder of pregnancy-
induced hypertension and proteinuria developing after
20 weeks of gestation. Eclampsia, a life-threatening
complication with high maternal and perinatal mortality,
is occurrence of seizure or coma in pre-eclampsia.’
Eclamptic seizures are focal motor or generalised tonic-
clonic, and often occur within the first 24 hours post-
partum. The underlying causes for pre-eclampsia or
eclampsia remain unknown; abnormal immunological
interactions between foetal and maternal tissues were
described.’® The neuropathological changes in eclampsia
include diffuse cerebral oedema, subarachnoid haemor-
rhage, subcortical haemorrhage, small haemorrhages
and micro infarctions at several levels of the neuraxis.!”
Many eclamptic patients complain of visual symptoms
and are secondary to pathophysiological changes in eye
or visual cortex. Posterior reversible encephalopathy
syndrome due to cerebral vasospasm is one well recog-
nised complication.*

Sri Lanka Journal of Neurology



Neurological disorders during pregnancy and post-partum period of mothers 15

The overall perinatal mortality rate (PNMR) at
Castle Street Hospital for Women, was 1.79% and 1.76%
in 2001 and 2002 (Personal Communication, Director,
CSHW, 2004).2° A study conducted in De Soysa Hospital
for Women and the Castle Street Hospital for Women
(CSHW) in Colombo, based on 180 nulliparous women
with pre-eclampsia and 180 nulliparous normotensive
pregnant women from 2001 to 2003 reported a high
perinatal mortality rate (PNMR) of 25% which was in
agreement with previous Sri Lankan studies on pre
eclamsia ( PNMT 14.8%, 17%, 23.2%, 24.1%).%° In contrast
it is less than 5% in the West.?!

Severe pre-eclampsia and eclampsia call for
immediate delivery of a viable baby and maintenance of
maternal health.? Control of arterial blood pressure,
reduction of cerebral oedema, rapid control and
prevention of seizures are life-saving measures. Although
anticonvulsant effect is not proven, MgS04 is the drug of
choice.?? Use of MgS04 resulted in 41% fewer maternal
deaths than diazepam (RR 0.59, 95% Cl 0.38-0.92, seven
trials, and 3096 patients).’® Three Cochrane reviews
clearly show the benefit of MgS04 in management of
eclampsia and impending eclampsia.?? Usually the
duration of treatment does not exceed 24 hours,
essentially, with monitoring of respiration, urine output
and tendon reflexes.?? On going seizures should be
aborted with IV diazepam or phenytoin loading.??

Limitation

All the pregnancies were followed up till the end of
postpartum period over the phone. However, majority
were not crossed examined. This was a limiting factor
encountered in new onset neurological presentations
during post-partum period.

Conclusion

Study reported 4.19% of new onset neurological
disorders during pregnant and post-partum period.
Carpel tunnel syndrome was the commonest neurological
diagnosis encountered among new onset diseases. Most
prevailing disorder was migraine. In majority of epileptic
mothers pregnancy did not affect the seizure frequency.

Conflicts of interest

There are no conflicts of interest.

References

1. Jonathan AE, Louis R, Karen O, Carri D. Diagnosis of acute
neurological emergencies in pregnant and post-partum
women. Lancet Neurol. 2013; 12: 175-85.

2. MacDonald BK, Cockerell OC, Sander JW, Shorvon SD. The
incidence and lifetime prevalence of neurological disorders

Vol. 5, No. 1, 2018

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

in a prospective community-based study in the UK. Brain 2000;
123 (Pt 4): 665-76.

Uknis A, Silberstein SD. Review article: migraine and
pregnancy. Headache 1991; 31(6): 372-4. PMID: 1889976.

Pregnancy and Migraine/ Migraine Trust. Information for
sufferers Migraine Fact Sheets pregnancy and migraine.
https://www.migrainetrust.org (accessed on Dec 20, 2015)

Knight AH, Rhind EG. Epilepsy and Pregnancy. A study of 153
pregnancies in 59 patients. Epilepsia 1975; 16: 199-204.

Devinsky O, Yerby MS. Women with epilepsy. Reproduction and
effects of pregnancy on epilepsy. Neurol Clin 1994; 12: 479-95.

Sabin M, Ozorn M. Epilepsy and pregnancy. Obstet Gynaecol.
1956; 7: 175-80.

Janz D. Teteratogenic risk of anti-epileptic drugs. Epilepsia
1975; 10: 159-63.

Nakane Y. Congenital malformation among infants of epileptic
mothers treated during pregnancy — the report of a
collaborative study group in Japan. Folia Psychiatrica
Neurologica Japonica 1979; 33: 363-9.

Janz D. On major malformations and minor anomalies in the
offspring of parents with epilepsy: review of the literature. In:
Janz D, editor. Epilepsy, pregnancy and the child. New York:
Raven Press, 1982; 211-2.

Ottman R, Annegers JF, Hauser WA, Kurland LT. Higher risk of
seizures in offspring of mothers than fathers with epilepsy.
Am J Hum Genet. 1988; 43: 257-64.

Annegers JF, Hauser WA, Elveback LR, et al. Congenital
malformations and seizure disorders in the offspring of parents
with epilepsy. Int J Epidemiol 1978; 7: 241-7.
Kelly TE. Teratogenicity of anticonvulsant drugs. Review of the
literature. Am J Mel Genet. 1984; 19: 413-34.

SamrenEb, Van Duijin C, Koch S, et al. Maternal use of anti-
epileptic drugs and the risk of major congenital malformations:
a joint European prospective study of human teratogenesis
associated with maternal epilepsy. Epilepsia 1997; 38: 981-90.

Olafsson E, HallgrimssonlJt, Hauser Wa, Ludvigsson P,
Gudmundsson G. Pregnancies of women with epilepsy: a
population-based study in Iceland. Epilepsia 1998; 39: 887-92.

CunningtonMc, Weil Jg, Messenheimerla, Ferber S, Yerby M,
Tennis P. Final results from 18 years of the International
Lamotrigine Pregnancy Registry. Neurology 2011; 76: 1817-23.

Kaplan PW, Repke JT. Eclampsia. Neurol Clin. 1994; 12: 565-82.

Sibai BM. Immunologic aspects of preeclampsia. Clin Obstet
Gynecol. 1991; 34: 27-34.

To WW, Lau NT. Transient blindness associated with hyper-
tensive disorders in pregnancy. Aust NZ J Obstet Gynaecol.
1995; 35: 363-5.

Dissanayaka VHW, Harshana D, Samarasinghe, et al. Morbidity
and mortality associated with pre-eclampsia at two tertiary
care hospitals in Sri Lanka. J Obstet. Gynaecol. Res. Feb 2007;
33: 56-62.

Baldwin KJ, Leighton NA, Kilby MD, et al. The West Midlands
‘Severe Hypertensive lliness Pregnancy’ (SHIP) audit.
Hypertens Pregnancy 2001; 20: 257-68.

To WK, Cheung RTF. Neurological disorders in pregnancy. Hong
Kong Medical Journal 1997; 3: 400-8.





