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1  |  INTRODUCTION

Prolactin- excreting adenomas (prolactinoma) are among 
the most frequently occurring pituitary tumors of women 
in the reproductive age.1 As a cause, hyperprolactin-
emia can affect the hypothalamic- pituitary- ovarian axis 
at multiple stages, which is in charge of about one- third 
of whole female infertility cases2 Despite difficulties in 
confirmation of hyperprolactinemia, it is predicted that 
about 15% of women with anovulation and 43% of them 
with anovulation and galactorrhea suffer from hyper-
prolactinemia.3 Although appropriate treatment can 
reinstate reproductivity, management of prolactinomas 
during pregnancy is still challenging. Bromocriptine is a 
drug used in management of idiopathic or tumoral hy-
perprolactinemia, which safety has been demonstrated 
in multiple studies.4- 8 Nevertheless, with introduction of 
cabergoline (a long- acting agonist of the dopaminergic 

system) in early 90’s, bromocriptine was eventually re-
placed and preserved as an alternative option in manage-
ment of hyperprolactinemia due to a lower efficacy and 
worse profile of adverse effects, especially, gastrointesti-
nal related ones.9,10

So far, a number of studies have examined the safety 
profile of cabergoline administration in management of 
prolactinomas during gestation period.11- 14 In most of 
these studies, cabergoline was reported to be well toler-
ated by mothers and safe in normal age pregnancies, not 
introducing serious adverse effects, remarkable malfor-
mations or teratogenicity up to the end of the follow- up 
period.15 Despite this, based on European Registry of 
Congenital Anomalies and Twins (EUROCAT) and 
Latin- American Collaborative Study of Congenital 
Malformations (ECLAMC), major abnormalities occur 
in 2.2% and 2.66% (excluding Chile) or 2.88% (includ-
ing Chile) of pregnant women exposed to cabergoline 
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Abstract
Cabergoline is routinely prescribed in the management of prolactin excreting ad-
enomas and is associated with low risk of congenital malformations and terato-
genicity. Here, we reported the case of a bilateral simple syndactyly in a toddler 
with maternal exposure to cabergoline during the pregnancy. This association 
has not been previously described before.
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during gestation period, respectively.16 Consistently, 
examining 49 newborn infants from women receiving 
cabergoline therapy, occurrence of one major and one 
minor malformations was confirmed by Ricci et al..12 
Similarly, 2 major and 5 minor malformations was spot-
ted by Robert et al. upon the examination of 148 new-
born infants born out of mothers treated by cabergoline 
during pregnancy.

Syndactyly, composed of Greek Syn (meaning to-
gether) and Dactylos (meaning digit), refers to an ab-
normal condition of digits formation in which nearby 
fingers and/or toes are netted owing to an impaired 
separation step during limb development. Although the 
informally reported prevalence rate is estimated to be 
about 10– 40 cases per 10,000 births, globally speaking, 
syndactyly occurs in about 3– 10 cases from a total of 
10,000 newborns. Excluding environmental predispos-
ing factors and exposure to certain medicines or tox-
ins in utero, Syndactyly is generally a shared feature of 
more than 300 hereditary syndromic malformations in-
herited genetic disorder and can be classified according 
to a range of characteristics associated with the devel-
opmental deformity, some of which include anatomical, 
descriptive, embryological, genetic and clinical ap-
proaches.17 In this context, a range of combinations may 
occur through which the nearby fingers and/or toes will 
be fused or remain webbed together. Moreover, they can 
be unilateral or bilateral, and symmetrical or asymmet-
rical. The condition can become even more complexed 
considering that a single patient can exhibit asymmetri-
cal phenotypes in the upper and lower, and right and left 
limbs. Finally, syndactyly can be observed as cutaneous 
or bony, partial or complete, affecting merely phalanges 
or further expanding to metacarpal/metacarpal or car-
pal/tarsal locations.18

2  |  CASE REPORT

A 24- month- old male toddler was referred to the pediat-
ric orthopedic clinic with chief compliance of webbed ring 
and middle fingers (third and fourth digits) of both hands, 
which was extended past the distal interphalangeal joint 
without incidence of synonychia (Figure 1A). X- ray radi-
ography images obtained from upper limb extremities did 
not specify any remarkable fusions in bones (Figure 1A and 
B), specifying extend of the complication limited to the soft 
tissue. In further examinations, no remarkable shortening 
in netted digits was observed and the range of motility at re-
lated joints (i.e., metacarpophalangeal, proximal and distal 
interphalangeal) was intact. During general examination, 
no specific syndromic features were diagnosed and no syn-
dactyly was specified in lower limbs. Inspection of the feet 
and contralateral hand were also ordinary. Based on these 
findings, syndactyly was diagnosed as a complete simple 
bilateral cutaneous syndactyly since the whole proximo-
distal length of the adjacent third and fourth metacarpals 
and phalanges were attached; appeared alike and in the 
same region on both hands; and no fusion of bones or ab-
normal extra bone formation was occurred (Figure 2). The 
toddler was born out of a non- consanguineous marriage 
and delivery had been occurred at term. Additionally, no 
familial history of congenital malformations was spotted 
upon the investigation of the toddler parent's phylogenetic 
tree. Speculation of his mother's past medical history did 
not specify any unintentional exposure to cytotoxic agents, 
toxins, biomolecules, or habitual cigarette smoking or al-
cohol consumption and genetic studies confirmed normal 
male karyotype at 550 band level: 46, XY with standard 
chromosome morphology in the toddler. Curious about 
the underlying reason for the event, we examined previ-
ous medical statements of the mother and found that she 

F I G U R E  1  Radiographic images 
from the Right hand. (A, B) Skin 
syndactyly of the third and fourth fingers 
together with fusion of the bone is evident

(A) (B)
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had been previously diagnosed as a case of pituitary mac-
roadenoma and was prescribed cabergoline 0.5 mg orally 
twice a week by an endocrinologist for 6 months including 
the first trimester of the pregnancy. Since cabergoline has 
been reported to be associated with gestational abnormali-
ties in previous studies and case reports and there were no 
other important underlying chronic disorders, deleterious 
habitual behaviors, or serious medical consumptions (lim-
ited to famotidine and ondansetron tablets prescription), 
it is greatly concludable that the exposure to cabergoline 
during the first trimester may be the main etiology under-
lying development of syndactyly in the male toddler of the 
present study.

3  |  DISCUSSION

As mentioned before, dopamine agonists are the golden 
standard for treating prolactinomas during gestation pe-
riod while cabergoline, in comparison to bromocriptine, is 
associated with a lower abortion risks and congenital mal-
formations. Few reports in association with cabergoline- 
induced congenital malformations have been reported in 
literature. In an observational, retrospective, multicenter 
study performed by Stalldecker et al., 103 pregnancies 
were studied in 90 women with hyperprolactinemia, 
which were all treated with cabergoline at the time of con-
ception. The duration of cabergoline therapy prior to the 
confirmation of pregnancy ranged between 1– 120 months 
and administered doses ranged between 0.125 up to 5 mg/
week. While fetal exposure to cabergoline ranged between 
3 to 25 weeks, 96.9% of the pregnant women were exposed 
to cabergoline during the first trimester and the rest were 
exposed until the end of the second trimester. The authors 
reported that among one hundred and three studied cases, 

seven (7.2%) had spontaneous abortion, eight (8.8%) had 
preterm deliveries and one (6.8%) had gestational age- 
associated low weight. Importantly, three major abnor-
malities including 1 case of Down syndrome and 2 cases of 
umbilical and inguinal hernia were recorded in newborn 
infants.16 Similarly, although no statistically significant 
differences were reported between the incidence rate of 
neonatal malformations in 100 cases of pregnancies initi-
ated at the time of cabergoline consumption, one case of 
congenital deafness as a consequence pf bilateral vestibu-
lar aqueducts dilation, one case of right thumb absence 
due to lack of bone and muscle formation, and one case 
with left uretero- hydronephrosis was reported by Lebbe 
et al..19 Consequently, development of neonatal malfor-
mations in patients receiving cabergoline during concep-
tion is not unconceivable.

Among the studies describing neonatal abnormali-
ties associated with administration of cabergoline, none 
has reported syndactyly of the third and fourth fingers 
(with adhesion of distal interphalangeal joints) so far. 
Syndactyly is considered to be a failure in the process of 
the separation of growing digits during the organogene-
sis phase, which becomes immediately under attention 
at the birth time as a result of being an explicit limb 
phenotype.17 In this disorder, feet are more frequently 
involved compared to hands and the prevalence rate in 
male is up to two times more than females. Importantly, 
syndactyly is a shared characteristic of about more than 
300 hereditary syndromic malformations (OMIM), which 
is frequently used for confirmation of these statements 
(e.g., F- syndrome, Apert syndrome, Seathre– Chotzen 
syndrome).20 Therefore, syndactyly is basically a genetic 
disorder and is inherited from parents. Considering the 
familial history of the parents of the 2- year- old toddler of 
the present study, no cases of syndactyly were reported, 
and parents were not relatives too. Moreover, the mother 
of the case presented herein, was a well- nourished one 
without any history of smoking and drinking, who did 
the labor in 38 weeks of gestational age. Consequently, 
occurrence of syndactyly in present case may be strongly 
associated with the medications prescribed for mother, 
which comprised of 4 mg ondansetron per oral (PO) thrice 
daily before each meal, 20 mg famotidine twice daily and 
0.5 mg cabergoline once a week during the first trimester 
of the gestation. Other over the counter supplementary 
medications including iron, iodine, folic acid, and cal-
cium supplements were also consumed by the mother, 
which were ignored in overall consideration due to the 
high safety profile of this medications. Similarly, since 
no skeletal abnormalities have been reported with fa-
motidine21 and ondansetron22 at prescribed doses during 
pregnancy, cabergoline may be in large part responsible 

F I G U R E  2  Radiographic image from both hands, confirming a 
complex bilateral and symmetrical syndactyly in the neonate
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for development of syndactyly observed in the 2- year- old 
toddler of the present report.

4  |  CONCLUSION

The case of the present study was a toddler with devel-
oped bilateral simple complete syndactyly whose mother 
was diagnosed with hyper prolactinoma and prescribed 
cabergoline during the first trimester of the gestation 
time. Overall, cases including the one reported in present 
study, highlight the teratogenic potential of cabergoline 
prescription as the first choice of treatment in hyper prol-
actinoma during pregnancy in contrast to the globally ac-
cepted impression, which implies that cabergoline is safe 
to be administered during pregnancy. Hence, based on 
results represented in this case report, first, it is extremely 
suggested to preserve cabergoline prescription only for ur-
gent cases during pregnancy and second, further studies 
are highly required for confirmation of teratogenic poten-
tial of cabergoline and safety of its administration during 
pregnancy.
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