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IN TRO DUC TION

Ep i lepsy is one of the most com mon neu ro log i cal dis eases
and af fects over 70 mil lion peo ple world wide. In fants and
older adults are at the high est risk of de vel op ing a sei zure
dis or der, but the dis ease can oc cur at any age [1]. The prev -
a lence of ep i lepsy is be tween 4 and 10 per 1000 peo ple in
the de vel oped world; con se quently, ep i lepsy is one of the
most com mon neu ro log i cal dis or ders af fect ing women of
re pro duc tive age [2]. Sei zures dur ing preg nancy mostly
oc cur in women who were al ready di ag nosed with ep i lepsy 
be fore preg nancy, but some times some women may have
new-on set sei zures dur ing preg nancy, al though this sit u a -
tion is quite rare [3]. Causes of sei zures in preg nancy can
be grouped into three cat e go ries. The first and most com -
mon cause is the ex ac er ba tion of a pre vi ously di ag nosed
ep i lepsy [4]. Some times sei zures oc cur only dur ing preg -
nancy and women are sei zure-free be tween preg nan cies –
this rare con di tion is termed ges ta tional ep i lepsy. An other
rare type of ep i lepsy is ges ta tional on set ep i lepsy; in this

case, women have the first sei zure dur ing preg nancy and
since then spon ta ne ous re cur rent sei zures con tinue to oc -
cur even af ter la bour [3]. The sec ond cat e gory is new-on set 
sei zures caused by a con di tion that is not re lated to preg -
nancy, such as brain tu mours, cerebrovascular events, in -
fec tions, or met a bolic de range ments. The third cat e gory
in cludes dis or ders spe cific to or of ten oc cur ring dur ing
preg nancy, the best and most com mon ex am ple be ing
eclampsia [4]. The oc cur rence of sei zures dur ing preg -
nancy is a chal leng ing sit u a tion. There is a risk not only to
the health of women, but also to their un born off spring, as
there is much ev i dence that sei zures in preg nancy are as so -
ci ated with mis car riage, still birth, preterm de liv ery, gy -
nae co logi cal bleed ing, cae sar ean de liv ery, de vel op men tal
de lay, and con gen i tal mal for ma tion [5]. Mak ing an ac cu -
rate di ag no sis is ex tremely im por tant, since ther apy must
be di rected to the un der ly ing dis or der, as well as to sei zure
con trol [6]. In this ar ti cle, we pres ent a clin i cal case of
new-on set sei zure in preg nancy: ges ta tional on set ep i -
lepsy.

CASE RE PORT

A 31-year-old primigravida woman at 29 weeks of ges ta -
tion pre sented to the emer gency de part ment af ter a wit -
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nessed loss of con scious ness and sei zure-like ac tiv ity. Ac -
cord ing to her mother, it was 2:00 am and she was sleep ing
when she sud denly heard a strange, roar-like noise in her
daugh ter’s room. When the mother came into the room,
she saw that her daugh ter’s eyes were rolled back and she
was rigid, af ter a few sec onds jerk ing body move ments
were ob served, which lasted for sev eral min utes. The pa -
tient uri nated at the end of the sei zure. She re gained con -
scious ness but was very con fused un til she ar rived at the
hos pi tal.

The pa tient’s med i cal his tory in cluded an other ep i sode 
of loss of con scious ness a year ago, this ep i sode was the
first in her life – she was stand ing and eat ing when she sud -
denly lost con scious ness and fell on her back. The ep i sode
was ob served by the pa tient’s hus band who de nied jerk ing
body move ments, in con ti nence or tongue bit ing. A com -

puted to mog ra phy (CT) was per formed which showed no
ab nor mal i ties. Blood sam ples were taken and the re sults
showed ane mia – he mo glo bin 99 g/L (ref er ence
range 120-150) and low po tas sium level 3.51 mmol/L
(3.5-5.5). The pa tient also had a his tory of mi graine with -
out aura, which was di ag nosed in ad o les cence and treated
with triptans. There were no mi graine at tacks dur ing preg -
nancy. At 24 weeks of ges ta tion, the pa tient was di ag nosed
with ges ta tional ane mia (he mo glo bin 89 g/L) and treated
with tardyferon 160 mg per day. The pa tient de nied us ing
il licit drugs or al co hol. She had no his tory of cen tral ner -
vous sys tem in fec tion, head trauma, or other chronic dis -
eases.

Upon ar rival at the emer gency de part ment, the pa tient
com plained of gen eral weak ness, head ache, and nau sea.
On ex am i na tion, she was fully alert and ori ented and had
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Fig. 1. EEG (Day 1): slow waves in the left tem po ral region

Fig. 2. EEG (Day 4): slow ac tiv ity in the left tem po ral re gion be came more prom i nent



no neu ro logic def i cits. Her blood pres sure was
127/85 mmHg, pulse 71 beats per min ute, tem per a ture
36.0°C. Ex ter nal fe tal mon i tor ing showed a re ac tive heart
trac ing. Urine sam ple was ob tained, the re sults showed
proteinuria 0.1 g/L (£0.15), leukocyturia 500 /µL (£25).
Blood test re sults: white blood cell count 11.03×109/L
(4.0-9.8), platelet count 195×109/L (140-450), he mo glo -
bin 103 g/L (117-145), C-re ac tive pro tein 10.8 mg/L (£5),
creatinine 63 µmol/L (49-90), nor mal po tas sium, so dium,
cal cium, mag ne sium, thy roid-stim u lat ing hor mone lev els
and nor mal liver chem is try test. On the day of ad mis sion,
elec tro en ceph a log ra phy (EEG) was per formed, it showed
vari able slow patho log i cal theta waves in the left tem po ral
re gion, typ i cal epileptiform po ten tials were not ob served
(Fig. 1). Mag netic res o nance im ag ing (MRI) T1-weighted
im ages showed no vi sual tu mour or other ab nor mal i ties,
how ever, there were many mo tion ar ti facts and the im ag -
ing was not com pleted be cause the pa tient did not tol er ate
the in ves ti ga tion. Since brain im ag ing was not com pleted,
it was de cided to re peat MRI in the fu ture. On day 4, EEG
was re peated, and slow patho log i cal waves in the left tem -
po ral re gion be came more prom i nent (Fig. 2). There fore,
the pa tient was di ag nosed with ep i lepsy and treat ment with 
levetiracetam 500 mg per day was ini ti ated. In the last
5 months, no sei zures were ob served. At 41 weeks of ges -
ta tion, la bour was in duced. A fe male in fant of 2720 g was
born with Apgar scores of 5 and 7, with signs of meconium
as pi ra tion syn drome.

DIS CUS SION AND LIT ER A TURE RE VIEW

New-on set sei zures dur ing preg nancy are quite rare. A
study of a large co hort in China dem on strated a rel a tively
low risk of ges ta tional on set ep i lepsy – 2.1% (22/1041) of
women with ep i lepsy and re pro duc tive his tory de vel oped
their first sei zure dur ing preg nancy. 4 (18.2%) new-on set
sei zures oc curred in the first tri mes ter, 10 (45.4%) in the
sec ond tri mes ter, and 8 (36.4%) in the third tri mes ter [5].
A ret ro spec tive study in the United States of Amer ica
found that of 84 women who had at least one sei zure dur -
ing preg nancy, 11 (13.1%) had never had sei zures be fore
preg nancy and 5 (6%) of these women had their first un -
pro voked ep i lep tic sei zure con firmed by epileptiform ac -
tiv ity on the EEG [2]. Yakunina et al re ported sim i lar re -
sults – in this study, the per cent age of ges ta tional on set fo -
cal ep i lepsy was 3.4% (4/116) [7]. In other stud ies, the
pro por tion was higher. Melikova stud ied 70 preg nant
women with fo cal ep i lepsy and 8 (11.4%) of them pre -
sented with a first- time ep i lep tic sei zure dur ing preg nancy
[8]. In an other study from Azerbaijan, 112 preg nant
women with ep i lepsy were eval u ated and 12 (10.7%) had
their first sei zures dur ing preg nancy [3]. The dif fer ent pro -
por tions of ges ta tional on set ep i lepsy re corded in these
stud ies may be due to dif fer ent pop u la tions, dif fer ent in -
clu sion cri te ria, for ex am ple, in some stud ies only women
with fo cal ep i lepsy were in ves ti gated. In ad di tion, the
higher prev a lence of new-on set ep i lepsy dur ing preg -

nancy may be a re sult of un der-rec og nized fo cal sei zures
be fore preg nancy. The di ag no sis of ep i lepsy is not al ways
def i nite at the on set of symp toms, es pe cially when sei -
zures oc cur not so of ten and some types of sei zures may be
underdiagnosed [3].

First-time sei zures in preg nancy are a se ri ous con di -
tion. It is ex tremely im por tant to ex am ine the pa tient at ten -
tively and make an ac cu rate di ag no sis, as the cor rect di ag -
no sis leads to suc cess ful treat ment [4]. In the first tri mes -
ter, met a bolic al ter ations should be ruled out first, then
med i ca tions should be re viewed, and tox i col ogy tests can
also pro vide valu able in for ma tion. In the sec ond tri mes ter,
syn cope is a prob a ble cause of un clear loss of con scious -
ness. In the third tri mes ter, eclampsia, pos te rior re vers ible
encephalopathy syn drome, and stroke oc cur more of ten
than in early preg nancy, so these di ag no ses are worth con -
sid er ation. Brain tu mours, in fec tions, and sud den events
as so ci ated with vas cu lar mal for ma tions can oc cur in any
tri mes ter [9]. Pos si ble causes of sei zures in preg nancy are
listed in Ta ble [4, 6, 10].

In most cases, preg nant women with sei zures must be
con sid ered as hav ing eclampsia and treat ment should be
ini ti ated im me di ately un til fur ther in ves ti ga tions prove an
al ter na tive di ag no sis [4]. Eclampsia man i fests as gen er al -
ized tonic-clonic sei zures in a preg nant woman with pre -
eclampsia. Symp toms of preeclampsia in clude new-on set
ar te rial hy per ten sion af ter 20 weeks of ges ta tion, pro -
teinuria, re nal dys func tion, liver dys func tion, cen tral ner -
vous sys tem dis tur bances, pul mo nary edema, and
thrombocytopenia. Eclampsia be fore 20 weeks is un com -
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Ta ble. Causes of sei zures dur ing preg nancy

• Ep i lepsy

• Eclampsia

• Pos te rior re vers ible encephalopathy syn drome (PRES)

• Re vers ible ce re bral vasoconstriction syn drome (RCVS)

• Throm botic thrombocytopenic purpura

• Hy per ten sive encephalopathy

• Cerebrovascular events

– Ar te rial throm bo sis
– Ce re bral ve nous throm bo sis (CVT)
– Intracerebral or subarachnoid hem or rhage
– Hypoxic ischemic encephalopathy
– Cav ern ous ve nous mal for ma tion

• In fec tious en ceph a li tis or brain ab scess

• Brain tu mour

• Con gen i tal brain anom a lies

• Head trauma

• Hypoglycemia, hyperosmolar nonketotic hyperglycemia,
hypocalcaemia, hyponatremia

• Sys temic in fec tion

• Liver or re nal fail ure

• Drug over dose or with drawal

• Antiphospholipid syn drome

• Sys temic lupus erythematosus



mon but some cases have been re ported in ges ta tional
trophoblastic dis ease [11]. The first-line treat ment to pre -
vent re cur rent sei zures is mag ne sium sul fate. The ini tial
load ing bolus is 4-6 grams in tra ve nously over 15 to
20 min utes with a main te nance dose of 1-3 grams an hour,
de pend ing on re nal func tion [12]. Af ter hemodynamic sta -
bi li za tion, fur ther in ves ti ga tion, in clud ing the col lec tion of 
the pa tient’s med i cal his tory, blood and urine lab o ra tory
tests, and fe tal eval u a tion, is oblig a tory to dif fer en ti ate
eclampsia from other pos si ble sei zure dis or ders. Elec tro -
en ceph a log ra phy and brain MRI or CT will help to dif fer -
en ti ate be tween these con di tions [10].

Brain im ag ing should be done in ev ery preg nant
woman hav ing new-on set sei zures. The only ex cep tion is
clas si cal eclampsia [13]. If the prob a ble di ag no sis is
eclampsia, but there are per sis tent neu ro logic def i cits, pro -
longed loss of con scious ness, re cur rence of sei zures de -
spite mag ne sium sul fate ther apy, sei zures oc cur 48 hours
af ter de liv ery or be fore 20 weeks of ges ta tion, CT or MRI
of the head should be con sid ered [12]. If PRES, RCVS, or
CVT are sus pected, not only na tive CT or MRI scan of the
brain but also cerebrovascular im ag ing should be done to
ver ify the di ag no sis [13]. Of ten, cli ni cians are con cerned
about the ion iz ing ra di a tion and io din ated con trast that are
as so ci ated with CT scans. How ever, ma ter nal head CT re -
sults in very min i mal fe tal ir ra di a tion [14]. It has been es ti -
mated that fe tal ra di a tion dose is less than 0.1 mGy, and the
risk of anom a lies, growth re tar da tion, or abor tion has not
been re ported at ra di a tion doses be low 50 mGy [15]. Head
CT re mains the most avail able neuroimaging method for
ini tial di ag no sis and should not be re jected if there are ob -
vi ous in di ca tions for this ex am i na tion. Io din ated con trast
me dia be longs to FDA cat e gory B be cause there are no ad -
e quate and well-con trolled stud ies in preg nant women.
How ever, ret ro spec tive stud ies have not found any clin i -
cally im por tant ef fect on in fant thy roid func tion, and no
ad verse ef fects have been ob served in an i mal re pro duc tion
stud ies [14]. MRI is gen er ally pre ferred over CT since it
does not use ion iz ing ra di a tion. At pres ent, no ad verse ef -
fects of MRI on the fe tus have been ob served, so the po ten -
tial risks are only the o ret i cal. Al though the risks are the o -
ret i cal, it is still rec om mended for preg nant women that the
spe cific ab sorp tion rate be less than 2 W/kg to re duce tis sue 
heat ing ef fects. In ad di tion, the ex po sure should be as short 
as pos si ble to min i mize any ef fect of acous tic noise on fe tal 
hear ing [16]. Based on the ac ces si ble lit er a ture, the ad min -
is tra tion of gad o lin ium-based con trast agents (GBCA) is
not rec om mended, es pe cially in the first tri mes ter dur ing
organogenesis, un less the ex pected ben e fits out weigh the
pos si ble harms. How ever, to date, no stud ies have re ported
any ad verse ef fects when hu man fe tuses are ex posed in
utero [17].

Ep i lepsy man age ment dur ing preg nancy re quires spe -
cial con sid er ation. Main tain ing ma ter nal sei zure con trol
must be bal anced against the teratogenic and neurocogni -
tive risks to the fe tus.  Pro vok ing fac tors such as stress,
sleep de pri va tion, and hor monal changes can also in flu -
ence the neu rol o gist’s de ci sion of whether or not to ini ti ate

treat ment with antiepileptic drugs af ter a sei zure [2]. It is
widely known that valproate greatly in creases the risk of
con gen i tal mal for ma tions (CM). Some ear lier stud ies have 
shown that carbamazepine, phenytoin, and phe no bar bi tal
are as so ci ated with sim i lar risks of CM as valproate. How -
ever, newer in ves ti ga tions us ing more pre cise an a lyt i cal
tech niques have found a weaker link be tween these
antiseizure drugs and CM. In re cent years, ev i dence has ac -
cu mu lated in di cat ing a sig nif i cantly in creased in ci dence of 
cleft lip/craniofacial de for mi ties due to ex po sure to
topiramate in the first tri mes ter, es pe cially at high doses.
On the other hand, sev eral well-con ducted stud ies have
shown that lamotrigine (LTG) and levetiracetam (LEV) do 
not sig nif i cantly in crease the risk of CM [18]. LTG is a
suit able op tion if it is started be fore con cep tion, how ever,
it is not a suit able al ter na tive to start dur ing preg nancy, be -
cause there is in creased clear ance in preg nant women and
it is dif fi cult to reach ther a peu tic con cen tra tions, and rapid
ti tra tion in creases the risk of rash, so LTG can not be started 
quickly. Un like LTG, LEV can be started im me di ately at a
ther a peu tic dose and has a broad spec trum of ac tion for dif -
fer ent sei zure types [19]. Neu rol o gists must also con sider
the higher risk of tera to ge nici ty in the first tri mes ter and the 
rel a tively higher risk of fe tal harm from sei zures in later tri -
mes ters [2].

In con clu sion, most ep i lep tic sei zures dur ing preg -
nancy oc cur in women with pre-ex ist ing ep i lepsy, how -
ever, up to 11.4% are di ag nosed with ges ta tional on set ep i -
lepsy. But not all women who de velop sei zures have ep i -
lepsy. When a preg nant woman has a new on set of sei -
zures, we need to dif fer en ti ate be tween the var i ous causes
of the sei zures, in clud ing eclampsia or mass le sions.
Neuroimaging is of ten nec es sary for dif fer en tial di ag no sis. 
There is a lack of lon gi tu di nal and pro spec tive stud ies to
sus tain ev i dence-based im ag ing stud ies dur ing preg nancy.
How ever, the po ten tial risks are mainly the o ret i cal, and
head CT or MRI are not con tra in di cated dur ing preg nancy
and should not be with held in ur gent sit u a tions. Treat ment
of preg nant pa tients with sei zures is also chal leng ing due
to the lack of ran dom ised con trolled tri als in preg nant
women. In ad di tion, there is a risk of fe tal harm from sei -
zures, so neu rol o gists must con sider the risk of sei zure re -
cur rence and, if the risk of re cur rence is con sid ered to jus -
tify treat ment, choose an antiseizure drug with the low est
risk of teratogenesis. It is well es tab lished that lamotrigine
and levetiracetam do not sig nif i cantly in crease the risk of
con gen i tal mal for ma tions. In our case, the pa tient pre -
sented with a first-time bi lat eral tonic-clonic sei zure, an
un clear ep i sode of loss of con scious ness a year ago,
non-spe cific MRI find ings, and slow patho log i cal waves
on the EEG, which led to the di ag no sis of new-on set ep i -
lepsy. The main di ag nos tic tool, in this case, was the de tec -
tion of patho log i cal waves on EEG. Due to the risk of sei -
zure re cur rence, levetiracetam was pre scribed. Fur ther re -
search on neuroimaging and antiseizure med i ca tion dur ing 
preg nancy could im prove di ag nos tic ac cu racy, man age -
ment, and lead to better out comes and safety for the mother
and fetus.
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I. Paulauskienë, R. Mameniðkienë

PIRMAS PRIEPUOLIS NËÐTUMO METU: ATVEJO
PRISTATYMAS IR LITERATÛROS APÞVALGA

Santrauka

Nau jai at si ra dæ prie puo liai nëð tu mo me tu yra re ta, bet ga na su dë -
tin ga si tu a ci ja. Prie puo liai nëð tu mo me tu at si ran da dël prie þas -
èiø, ku rias ga li ma pri skir ti trims ka te go ri joms: anks èiau diag no -
zuo ta ar ba nau jai at si ra du si epi lep si ja, nau jai at si ra dæ prie puo liai
dël su nëð tu mu ne su si ju siø bûk liø ir nëð tu mui spe ci fið kos ar ba
daþ nai nëð tu mo me tu pa si tai kan èios bûk lës, ypaè ek lamp si ja.
Elek tro en ce fa log ra fi ja (EEG) ir neu ro vi zu a li niai ty ri mai pa de da
di fe ren ci juo ti ðias bûk les. Ta èiau nëð èiø pa cien èiø, pa ti rian èiø
prie puo lius, neu ro vi zu a li niai ty ri mai ir gy dy mas ke lia daug ið ðû -
kiø, ka dan gi trûks ta su nëð èio mis mo te ri mis at lik tø kli ni ki niø at -
si tik ti niø im èiø ty ri mø. Straips ny je pa tei kia me kli ni ki ná at ve já,
kai 31 me tø 29-à sa vai tæ pir mà kar tà nëð èiai mo te riai bu vo diag -
no zuo ta nau jai at si ra du si epi lep si ja, pa si reið ku si abi pu siais to ni -
niais-klo ni niais trau ku liais ir EEG fik suo tu lë tu pa to lo gi niu ak ty -
vu mu, be neu ro lo gi nio de fi ci to ar ano ma li jø mag ne ti nio re zo -
nan so ty ri me.

Rak ta þo dþiai: epi lep si ja, nëð tu mas, nau jai at si ra dæ prie puo -
liai.
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