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Introduction

Antiepileptic drugs (AEDs) received during pregnancy have 
potential adverse effects on foetal development. In the 
United States alone, over 25,000 children have a history of in-
utero AED exposure each year (1), which increases the risk 
of major congenital malformations in the foetus from 3.3% 
to 7.7% (2, 3). Cardiovascular malformations, neural tube 
defects, cleft palate and urogenital abnormalities are among 
the congenital abnormalities that can develop secondary to 
in-utero AED exposure. Multicystic dysplastic kidney, hydro-
nephrosis, ureteropelvic junction stenosis and hypospadias 
are the abnormalities of the urinary system that are reported 
to be associated with maternal AED use during pregnancy (2, 3). 
Cardiac malformations associated with antenatal exposure to 
an AED have been reported to have a prevalence of 7.8% in 
infants of mothers with epilepsy (4) and include ventricular 
septal defect, atrial septal defect, tetralogy of Fallot, patent 
ductus arteriosus, pulmonary stenosis, tricuspid regurgitation 
and transposition of great arteries (2-4).
Carbamazepine (CBZ) is among the most commonly used 
AEDs during pregnancy. Major congenital malformations 
reported to be associated with CBZ use in the cohort studies 
are several cardiovascular malformations, spina bifida, cleft 

lip with or without cleft palate, hypospadias, inguinal hernia, 
diaphragmatic hernia, hypertrophic pyloric stenosis, ectopic 
and hypoplastic thyroid (2-4).
This report describes the presence of bicuspid aortic valve, 
aortic stenosis and unilateral mild hydronephrosis in a 
newborn exposed to CBZ during pregnancy. To the best of 
our knowledge, this is the first case describing the possible 
association of bicuspid aortic valve and aortic stenosis with 
in-utero CBZ exposure.

Case Presentation

A 14 day-old male infant born from a mother using AED during 
pregnancy was referred to the paediatric cardiology depart-
ment due to cardiac murmur. He was born in the 39th gesta-
tional week to a 29 year-old healthy mother (G5P2) and a 31 
year-old healthy father. Both parents were of Turkish descent 
and were not related. The mother had been receiving antiepi-
leptic therapy for seven years with CBZ (Tegretol CR, Novartis, 
İstanbul, Turkey), at a dose of 1000 mg/day (600 mg in the 
morning, 400 mg in the evening). The medical history was 
negative for using folic acid, drug abuse, alcohol consump-
tion or smoking. There was no parental history of congenital 
anomalies. The pregnancy had a normal course and the 
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mother had no epileptic seizures throughout the pregnancy. At 
39 weeks of gestation, she delivered a male infant with sponta-
neous vaginal delivery with a 1st and 5th minute Apgar score of 
8 and 10, respectively. The infant’s birth weight was 3050 grams, 
head circumference was 34.5 cm, and height was 50 cm, all 
of which were appropriate for the gestational age at delivery. 
Physical examination revealed systolic ejection murmur (grade 
III/VI) at the upper right sternal border and laryngomalacia. 
There were no additional abnormalities. The phenotype of 
the infant was not suggestive of known genetic syndromes. 
Transthoracic echocardiography showed a bicuspid aortic valve 
(BAV) (functionally bicuspid), mild aortic stenosis, patent fora-
men ovale, and patent ductus arteriosus. There were no other 
cardiac lesions. Renal ultrasound revealed mild left hydrone-
phrosis without evidence of posterior urethral valve. Blood 
count, electrolytes, renal function tests, liver enzymes, thyroid 
hormones and cranial ultrasound were normal.
Repeat echocardiography performed in the 14th week of life 
showed an increased severity of aortic stenosis. Doppler ultra-
sound revealed severe aortic stenosis with a mean gradient of 
70 mmHg (Figure 1). Aortography showed aortic stenosis with 
BAV (Figure 2). Upon these findings, percutaneous balloon 
aortic valvuloplasty was performed with a 9 mm BAV cath-
eter. Peak systolic gradient of aortic valve decreased from 86 
mmHg before the procedure to 33 mmHg after the procedure. 
Echocardiographic follow-up at 6 months showed spontane-
ous closure of the patent foramen ovale, a small patent ductus 
arteriosus, BAV, mild aortic stenosis (peak gradient 36 mmHg) 
and mild aortic regurgitation (Figure 3). Paediatric assessment 
revealed normal growth and development. Written informed 
consent was obtained from the parents for this study.

Discussion

Some studies have proposed that the mother’s epilepsy plays 
an important role in development of foetal malformations (4). 
However, recent studies have suggested that AED therapy is 
the main cause of neural tube and cardiac defects. Their asso-
ciation with other birth defects is not clear. Moreover, the con-
genital malformation rate increases during the first trimester of 
pregnancy (2, 4, 5). Folic acid supplementation in the pericon-
ceptional period is shown to be associated with a reduced risk 
of congenital malformations, especially of neural tube defects, 
heart defects, cleft palate and limb defects (2, 5, 6). On the 
other hand, there is no evidence to suggest that additional folic 
acid supplementation decreases the risk of congenital malfor-
mations associated with in-utero AED exposure (4, 7).
During pregnancy, AEDs should be used at the lowest possible 
dose that is compatible with the maternal disease. The dose 
of the AEDs should be reduced beginning from the pericon-
ceptional period to the first 8 weeks of gestation to avoid any 
unwanted effect on organogenesis (2, 8). CBZ at doses greater 
than 400 mg per day increase the risk of congenital anomalies 
(8). Besides the dose of the AEDs, the risk of major congenital 
malformations is also affected by other variables such as paren-
tal history of congenital anomalies. Moreover, cardiovascular 
malformations were significantly more frequent in premature 

infants of mothers with epilepsy (4). The mother in the present 
case had not only used a high dose of CBZ, but had also not 
used folic acid supplementation, which might be one of the 
possible causes of the congenital malformation seen in this 
infant. However, BAV seen in our case could also be an isolated 
finding which was not associated with drug exposure since 
BAV is the most common cardiac lesion seen in the newborn 
population.
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Figure 1. Echocardiographic image of the gradient across the aor-
tic valve before the balloon valvuloplasty procedure

Figure 3. Echocardiographic image of the gradient across the aor-
tic valve after the balloon valvuloplasty procedure

Figure 2. a, b. Appearance of bicuspid aortic valve in the aortography
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Carbamazepine shows its antiepileptic effect by blocking 
voltage-gated sodium channels and stabilizing neuroexcitatory 
tissues. It has been suggested that CBZ is relatively safer than 
other AEDs during pregnancy (3). Cohort studies evaluating the 
teratogenic effects of CBZ have shown a significantly increased 
risk only for spina bifida (2, 3). Cardiovascular malformations 
associated with in-utero CBZ exposure include ventricular sep-
tal defect, hypoplastic left ventricle, transposition of the great 
arteries and anomalous pulmonary venous return (2-4, 9). Akar 
et al. (10) have reported a case of foetal CBZ syndrome present-
ing with facial dysmorphism, skeletal abnormalities, congenital 
heart defect, renal agenesis, anal atresia, ambiguous genitalia, 
and right hemihypoplasia of the entire body. Rolnitsky et al. (11) 
reported an infant with congenital abnormalities (BAV, mild 
aortic stenosis, patent ductus arteriosus, patent foramen ovale, 
and severe unilateral hydronephrosis due to ureteropelvic junc-
tion stenosis), hyponatraemia, and a withdrawal syndrome fol-
lowing in-utero oxcarbazepine exposure. There is another case 
report which mentions an association of aortic stenosis with 
antenatal use of oxcarbazepine (2). The infant also developed 
hyponatremia and a withdrawal syndrome, which has not been 
reported in infants exposed to CBZ during pregnancy.
To the best of our knowledge, BAV that may be associated 
with exposure to CBZ during pregnancy has not been previ-
ously described. BAV includes a spectrum ranging from critical 
aortic stenosis to an asymptomatic finding which is not associ-
ated with aortic stenosis or regurgitation. In the present case, 
severe aortic stenosis developed during follow-up, and valvu-
loplasty was performed. There was no hyponatraemia or neo-
natal withdrawal syndrome. With the present clinical findings, 
known genetic syndromes associated with abnormalities of the 
vascular system such as Marfan disease, Turner, Loeys-Dietz, 
Williams and other syndromes were excluded.
We presented a case of BAV and severe aortic stenosis in an 
infant who had a history of in-utero CBZ exposure. Although it 
could be just a coincidence of an isolated BAV with an in-utero 
drug exposure, this possible association should be kept in mind 
by obstetricians and paediatricians during follow-up of infants 
exposed to AEDs during pregnancy. In appropriate cases, the 
AEDs should be reduced to the lowest possible dose beginning 
from the preconception period and supplementation of folic 
acid should be considered.

Ethics Committee Approval: N/A.

Informed Consent: Written informed consent was obtained from 
patients’ parents who participated in this study.

Peer-review: Externally peer-reviewed.

Author contributions: All authors contributed equally during the prepa-
ration of this manuscript.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received 
no financial support.

References

1.	 Kamyar M, Varner M. Epilepsy in pregnancy. Clin Obstet Gynecol 
2013; 56: 330-41. [CrossRef]

2.	 Cassina M, Dilaghi A, Di Gianantonio E, Cesari E, De Santis M, 
Mannaioni G, et al. Pregnancy outcome in women exposed to anti-
epileptic drugs: Teratogenic role of maternal epilepsy and its phar-
macologic treatment. Reprod Toxicol 2013; 39C: 50-7. [CrossRef]

3.	 Jentink J, Dolk H, Loane MA, Morris JK, Wellesley D, Garne E, et al. 
EUROCAT Antiepileptic Study Working Group. Intrauterine expo-
sure to carbamazepine and specific congenital malformations: 
systematic review and case-control study. BMJ 2010; 341: c6581. 
[CrossRef]

4.	 Thomas SV, Ajaykumar B, Sindhu K, Francis E, Namboodiri N, 
Sivasankaran S, et al. Cardiac malformations are increased in 
infants of mothers with epilepsy. Pediatr Cardiol 2008; 29: 604-8. 
[CrossRef] 

5.	 Harden CL, Meador KJ, Pennell PB, Hauser WA, Gronseth GS, 
French JA, et al. Management issues for women with epilepsy-
Focus on pregnancy (an evidence-based review): II. Teratogenesis 
and perinatal outcomes: report of the Quality Standards 
Subcommittee and Therapeutics and Technology Sub-committee 
of the American Academy of Neurology and the American Epilepsy 
Society. Epilepsia 2009; 50: 1237-46. [CrossRef]

6.	 Botto LD, Olney RS, Erickson JD. Vitamin supplements and the risk 
for congenital anomalies other than neural tube defects. Am J Med 
Genet C Semin Med Genet 2004; 125C: 12-21. [CrossRef]

7.	 Hill DS, Wlodarczyk BJ, Palacios AM, Finnell RH. Teratogenic effects 
of antiepileptic drugs. Expert Rev Neurother 2010; 10: 943-59. 
[CrossRef]

8.	 Tomson T, Battino D, Bonizzoni E, Craig J, Lindhout D, Sabers A, et 
al. Dose-dependent risk of malformations with antiepileptic drugs: 
an analysis of data from the EURAP epilepsy and pregnancy regis-
try. Lancet Neurol 2011; 10: 609-17. [CrossRef]

9.	 Misirlioğlu ED, Aliefendioğlu D, Doğru MT, Sanli C, Oktay A. 
Transposition of the great arteries in a newborn whose mother was 
treated with carbamazepine during pregnancy. Anadolu Kardiyol 
Derg 2007; 7: 344-5. 

10.	 Akar M, Dilli D, Yilmaz Y, Erdeve O, Oguz S, Uras N, et al. A case of 
fetal carbamazepine syndrome with right hemihypoplasia of the 
entire body. Genet Couns 2012; 23: 19-24.

11.	 Rolnitsky A, Merlob P, Klinger G. In utero oxcarbazepine and a with-
drawal syndrome, anomalies, and hyponatremia. Pediatr Neurol 
2013; 48: 466-8. [CrossRef]

J Turk Ger Gynecol Assoc 2014; 15: 259-61
Karataş et al.

Bicuspid aortic valve and carbamazapine 261

http://dx.doi.org/10.1097/GRF.0b013e31828f2436
http://dx.doi.org/10.1016/j.reprotox.2013.04.002
http://dx.doi.org/10.1136/bmj.c6581
http://dx.doi.org/10.1007/s00246-007-9161-4
http://dx.doi.org/10.1111/j.1528-1167.2009.02129.x
http://dx.doi.org/10.1002/ajmg.c.30004
http://dx.doi.org/10.1586/ern.10.57
http://dx.doi.org/10.1016/S1474-4422(11)70107-7
http://dx.doi.org/10.1016/j.pediatrneurol.2013.02.012

