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Sirenomelia in a Fetus Conceived after Levonorgestrel Emergency
Contraception Failure: A Case Report and Review of Literature
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Abstract
Use of levonorgestrel as

emergency contraception is a safe
and effective measure to prevent
unwanted  pregnancy. Limited
data have been available on the
effect of the pregnancy outcomes
and there have been no reports on
adverse birth outcomes, but only
a small number of normal
deliveries after levonorgestrel
emergency contraception (LNG–
EC) failure have actually been
documented. We present a case of
pregnancy following failure of
levonorgestrel emergency
contraception. The pregnancy was
terminated as the fetus was
affected by a lethal condition,
sirenomelia or mermaid syndrome.
Although LNG–EC taken during
the conception cycle has no
significant effects on the incidence
of malformation, however the
number of investigated
pregnancies is relatively small,
and these findings need to be
further assessed in the context of
larger groups including those are
that are chosen to be aborted.
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Introduction

L e v o n o r g e s t r e l
emergency contraception
(LNG- EC) is effective in
reducing the risk of
unintended pregnancy from
a single mid-cycle act of
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unprotected intercourse from 8% to 1.1%
[1] At a dose of 1.5 mg (given either as a
single 1.5 mg dose or two 0.75 mg doses
taken 12 h apart), it is safe, well-tolerated
and is not associated with increased risk
of major congenital anomalies [2,3]. In the
context of LNG–EC failure, only limited
data have been available on the effect of
the pregnancy outcomes and there have
been no reports on adverse birth outcomes,
but only a small number of normal
deliveries after LNG–EC failure have
actually been documented [4,5]. There are
a few sporadic reports of congenital
malformations in LNG-EC exposed fetuses
like polycystic kidney disease, hip
dislocation, cleft palate or facial
hemangioma [6]. We report a case of a
pregnancy continued after failure of LNG-
EC and fetus with clinical features of
sirenomelia including fused lower limbs
with medial position, bilateral renal
agenesis, and a single large umbilical
artery. The pregnancy was terminated on
the basis of ultrasound diagnosis of
bilateral renal agenesis with absent liquor.
Recent literature describing the etiology of
sirenomelia and any association if any with
the LNG-EC is reviewed.

Case report
A 24 year old married woman came to

our outpatient department with a history
of a positive pregnancy test after failure of
LNG-EC in periconception period. She
gave history of unprotected intercourse
approximately 10 days after her last
menstrual period and took two doses of
750 mcg of LNG, 12 h apart within 12 hours
of intercourse. There was no history of
repeat unprotected intercourse, further in
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the same cycle. Her menstrual periods were
overdue by 18 days and a transvaginal
sonogram revealed a single gestation sac in
uterus with a live fetus of around 7 weeks + 3
days. The couple decided to continue the
pregnancy. She was in good general health
with no long-term medical problems and was
prescribed folic acid supplementation. Routine
antenatal investigations namely complete
haemogram, fasting blood glucose; thyroid
function tests as per our institute protocol were
all within normal limits. There was no family
history of diabetes or any genetic disorder. Her
antenatal course was uneventful until anomaly
scan at 16 wks revealed a single live pregnancy
of 16+2 weeks with severe oligohydramnios,
bilateral renal agenesis and single umbilical
artery. The couple after counseling with
geneticist and obstetricians, decided to go for
medical termination of pregnancy. After
completing informed consent procedure, the
patient was induced with tab. Misoprostol 400
mg inserted vaginally and repeated after 4
hours. After 8 hours of uterine contractions,
patient aborted a fetus weighing 150 gms, of
undetermined sex and with features of
mermaid syndrome [Figure -1(a,b)]. On gross
examination, the fetus had only one fused
lower limb, upper limb was also malformed
with syndactyly. External genitalia and anal
opening could not be visualized. The fetus was
sent for autopsy and cytogenetic study. The
karyotype was 46XY and histopathology report
showed that all thoracic organs were within
normal limits except lungs which were
hypoplastic. Bilateral kidney, uterus and
bladder were absent and the intestine ended
bluntly. Only one gonad was identified in the
abdomen on the left side which showed
features of testicular parenchyma. The
umbilical cord showed two vessels. The patient
was discharged in a healthy condition and
OGTT with 100 gms of glucose done 6 months
after delivery was within normal limits.

Discussion

Caudal regression syndrome (CRS; including
sirenomelia) is a rare congenital condition

characterized by varying degree of
developmental failure ranging from a partial
sacral agenesis to the absence of lumbosarcal
spine, hypoplasia, or fusion of the lower
extremities and visceral anomalies [7]. In the
mst severe cases, the lower limbs are fused, also
known as sirenomelia or mermaid syndrome.
Sirenomelia is a very rare congenital
malformation, with an incidence of between
1:60,000 and 1: 100,000 [8]. It is characterized
by a single or fused lower limbs associated with
other severe anomalies such as bilateral renal
agenesis, which are incompatible with life in
majority of cases [8]. The etiology of
sirenomelia is widely debated and there is no
consensus as to the autonomic status of
sirenomelia versus CRS.

However, there is evidence suggesting that
CRS and sirenomelia are different. The latter
is supposedly the result of an early vascular
aberration leading to a ‘‘vitelline artery steal’’
[7], whereas CRS is a heterogenous disorder in
as much as the etiology and pathology are
concerned. About 15–25% of mothers of
children with caudal regression syndrome have
diabetes mellitus [7]. Nevertheless, recent
advances in the understanding of axial
mesoderm patterning during early embryonic
development suggest that sirenomelia
represents the most severe form of CRS [10].

Bohring et al postulate that the spectrum of
malformations observed in caudal regression
syndrome and sirenomilia represents
abnormalities in blastogenesis, and is due to
disturbances in primary embryonic field [11].
The entire embryo during blastogenesis (days
1 to 28) represents the primary field thus
suggesting that such defects are caused by
disruption of caudal mesoderm during early
development [9]. It is generally believed that
LNG can prevent or delay ovulation, modify
endometrial receptivity and impair the
formation of the corpus luteum [12]. The
mechanism of action and effectiveness vary
with the phase in menstrual cycle when
administered. It is probably most effective in
the follicular phase, when it interferes with the
ovulatory process by inhibiting the luteinizing
hormone (LH) surge [13]. When LNG is
administered after the onset of the LH surge,
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it appears to have no effect on the ovulatory
process, and this may explain the reported
failures of this EC method. It seems prudent
to think that in cycle where LNG fails to prevent
ovulation but can still affect endometrial
receptivity, modifies vascularity affecting
implantation and blastogenesis [14].

Animal experiments have shown that CRS-
like syndrome could be induced by agents
including retinoic acid, diethylpropion,
lithium, sulfamide, cadmium, lead, ochratoxin
A, vitamin A deficiency, radiation,
hyperthermia, organic fat solvents, and 6-
aminonicotinamide. Familial occurrence of CRS
has been reported, but no Mendelian  pattern
of inheritance has been established [15]. The
exact etiology and pathogenetic mechanisms
are poorly understood, but maternal diabetes,
genetic predisposition, and vascular
hypoperfusion have been proposed [7]. Our
patient was non diabetic and had no family
history in particular of diabetes mellitus or any
genetic disorder.

Because of the rarity of pregnancies in those
using levonorgestrel and the little research
conducted in this area, the potential for
developmental toxicity has not been rigorously
evaluated. When LNG–EC fails, some
nulliparous women choose to continue their
pregnancies. In a retrospective analysis of
women exposed to levonorgestrel with
particular interest in the potential teratogenic
risks after prenatal levonorgestrel exposure, De
Santis et al and more recently Zhang et al found
no difference in the rates of congenital or genital
anomalies compared with a control group and

the baseline risk expected [6,16]. A possible
association between antenatal exposure to
progestins and hypospadia and other urinary
tract anomalies already has been with the long
term use of levonorgestrel rather than with the
short-term, low-dosage preparations used in
the emergency contraception [17].

A recent experimental study looked at the
role of retinoic acid in producing CRS in the
mouse fetus. Retinoic acid, when given in
variable dosages to mouse fetuses, resulted in
CRS in most of the survivors. This study
showed a combination of cell death, vascular
disruption, and tissue deficiency as the
highlight of caudal regression. Low doses
produced caudal regression, while high doses
resulted in caudal agenesis [18]. The LNG-EC
has an antiproliferative effects on the
endometrium, which becomes atrophic and
unresponsive to estrogens. It has been recently
suggested that defects in formation of the
primitive streak during the late gastrula stage
could lead to caudal body malformations
including part of the urogenital or reproductive
organs as well as the hind limbs [10].

The involvement of non-gonadal and locally
produced masculine factors (or “effector
molecules”) which can potentially interact with
hormonal signaling in the sexually developing
organs has not yet been elucidated but
suggested [20, 21] In another case, a possible
drug-related etiology for extreme caudal
agenesis in a human fetus has been suggested
[23]. The mother had used minoxidil solution
for hair loss 4 years prior to and during

Figure 1a: Anterior view & Figure 1b: Lateral view
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gestation. She also received trimethoprim-
sulfamethoxazole during the 1st trimester for
an upper respiratory problem. There was no
history of maternal diabetes or familial genetic
diseases. Some animal studies have indicated
a dose-dependent virilization of female fetuses
related to LNG’s androgenic character [24]. But
others consider that there is not enough
evidence to prove the relationship between the
oral contraception pills and the pudendum
abnormalities [25].

All of these studies and reports strongly
suggest the teratogenic role of various
chemicals in the genesis of sirenomelia and
CRS. Majority of LNG – EC exposed
pregnancies are aborted subsequently making
it impossible to observe full effect on pregnancy
outcome. We believe that even these
pregnancies chosen to be terminated should be
thoroughly evaluated antenatally and abortus
should be examined in detail after termination.

Conclusion

The purpose of presenting this case is to add
to the list of spontaneous reports, in the absence
of any feasible mechanism of estimating exact
incidence of this adverse effect. According to
the best of our knowledge, this is the first case
report of a fetus exposed to levonorgestrel and
affected by sirenomelia, a severe form of CRS.
LNG EC failure resulted in pregnancy in spite
of using emergency pill in the correct phase of
cycle (preovulatory). Although LNG–EC taken
during the conception cycle had no significant
effects on the incidence of malformation,
however the number of investigated
pregnancies is relatively small, and these
findings need to be further assessed in the
context of larger groups including those are
that are chosen to be aborted.

There was no funding for this case report.
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