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Abstract

Mermaid syndrome (sirenomelia) is an extremely rare anomaly, an incidence of 1 in 100,000 births, in which a newborn with joined legs
has a mermaid appearance (head and trunk like humans and tail like fish), and in the majority they die at birth. Gastrointestinal, urogenital, and
single umbilical artery abnormalities are a clinical result of this syndrome. There are two important hypotheses for the pathogenesis of mermaid
syndrome: the hypothesis of the subtraction of the umbilical artery by the vitelline artery and the hypothesis of defective blastogenesis. The cause
of mermaid syndrome is unknown, but there are some possible factors such as age younger than 20 years and older than 40 years in the mother
and exposure of the fetus to teratogens. We present the case of a 28-year-old woman with a fetus with mermaid syndrome secondary to exposure
to phenylephrine. The mother did not present a genealogical or environmental history as a risk factor, the product was diagnosed by ultrasound
at 10 weeks of gestation, it died at 10.3 weeks.
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Introduction

Mermaid syndrome (Sirenomelia) is a very rare congenital Reported Case
anomaly secondary to a developmental defect in the caudal region 28-year-old pregnant woman, primiparous, Hispanic,
with varying degrees of leg adherence, causing the complete
absence of the lower limb. The first reported case of the siren
syndrome dates back to the 16th century [1,2]. The prevalence of
this malformation is 1 in 100,000 births. Currently 350 cases are
reported around the world of this anomaly. The incidence between
men and women is [3]: 1.3, and the frequency in homozygous
twins is 150 to 200 times; it is frequent to see this cases on diabetic
mothers with a 15% [4,5]. The objective of this presentation is to
report the case of a 28-year-old patient who was diagnosed at 10

accountant; With no significant genealogical and personal
history, at 3-4 weeks of embryonic life or 5-6 weeks of gestation,
she ingested 9 phenylephrine tablets to combat allergic rhinitis,
ignoring her pregnancy status, no alterations were evidenced in
the first control ultrasound (7th weeks of gestation), at prenatal
control at 10 weeks, fetal death was evidenced with a congenital
malformation compatible with sirenomelia. (Figure 1) The 10-
week embryo weighed 32g a crown-coccyx length of 6.5cm.
Standing length 0.7cm. Head circumference of 7.5cm, thorax

weeks of gestation with a product with sirenomelia secondary to ¢ c.1 and abdomen 6cm.with ambiguous genitalia and fused

the administration of phenylephrine.
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lower limbs (Figure 2); No other phenotypic alterations were
evidenced on physical examination; It was not possible to perform

a cytogenetic or pathological study because it was not authorized
by the parents.

Figure 2: With permission of the author fetus with sirenomelia of 9 weeks Prenatal Diagnosis. 2013;24:161-5.

Discussion

Sirenomelia is an extremely rare malformation first reported
in 1542 by Rocheus et al. Palfyn et al. in 1543. The mermaid means
that the trunk looks human and the back looks like a fish [5,6].
In 1961, Duhamel classified the mermaid syndrome as caudal
regression syndrome type 5 (CRS) because of the similarity with
the anomalies of the CRS [7]. We now know that it is a separate

syndrome from caudal regression. The diagnostic key is the
presence of a single umbilical artery and renal agenesis, which is
a characteristic clinical syndrome to the siren, whereas, in CRS,
there is dysfunction and no fatal renal abnormality. Neonates
born with mermaid syndrome often have a normal karyotype
[8]. In 1987, Stocker and Heifetz introduced the theory of
vitelline artery sequestration and reported that all patients with
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sirenomelia had a large umbilical artery, separated from the
superior abdominal aorta below the celiac artery, the branches
of the other aorta have not evolved. The lack of blood flow and
poor nutrition, causes the lower part of the body to be blocked
leading to sacral agenesis and fusion of the limbs, imperforate
anus, rectal agenesis, absence of external and internal genitalia
and renal agenesis [9]. The main cause of mermaid syndrome is
unknown, there are two important hypotheses for the etiology of
mermaid syndrome: hypothesis of sequestration of the yolk artery
and defective hypothesis of blastogenesis. Under the hypothesis of
the vitelline artery sequestration theory, due to discoloration of
the vitelline artery, the celiac artery separates from the abdominal
aorta, and the rest of the aortic artery is absent or hypoplastic.
The vitelline artery reduces blood flow and nutrition to the caudal
portion of the embryo by diverting blood flow to the placenta. This
occurs in the third and fourth weeks of embryonic life causing
disturbances in the caudal region of the fetus [10]. The theory of
defective blastogenesis, in which the organs of the caudal region
have inadequate angiogenesis leading to incomplete growth and
development in the caudal region [11]. Although genetic defects
in humans are unknown, two defective genes have been studied
in mice, Cyp26al and BMP7, leading to mermaid syndrome.
The Cyp26al gene is responsible for encoding the enzyme that
breaks down retinoic acid (the metabolite of vitamin A). Retinoic
acid temporarily helps the vasculature in the caudal region of
the embryo. The Cyp26al gene mutation leads to incomplete
development of the caudal region of the embryo, giving rise to
mermaid syndrome in mice. Bone morphogenic protein 7 is a
protein that plays an important role in angiogenesis in vitro. They
stimulate endothelial cells in the caudal region, producing tissue
and vascular growth that leads to normal growth of the lower
extremities in the fetus [12-14]. According to Orioli et al. [15] in
249 cases of mermaid syndrome, there was no recurrence in the
family. Gestational diabetes mellitus is the only known maternal
disease associated with mermaid syndrome. Mothers under 20
and over 40 are vulnerable [15-19]. Hyperthermia and amniotic
band sequence are underlying causes of mermaid syndrome.
Exposure to teratogenic factors, such as air pollution, the
mother’s contact with drugs such as cocaine, tobacco, alcohol, and
radiation, as well as fetal exposure to cadmium, lithium, phenytoin,
sodium valproate, carbamazepine, warfarin, methylergonovine,
diethylpropion, trimethoprim, and ochratoxin (a type of fungus)
have been associated with mermaid syndrome [20,21]. Several
experimental studies conducted regarding xanthines and
adrenergic drugs regarding teratogenic alterations in the vascular
system. Hyperthermia and amniotic band sequence are underlying
causes of mermaid syndrome. Exposure to teratogenic factors,
such as air pollution, the mother’s contact with drugs such as
cocaine, tobacco, alcohol, and radiation, as well as fetal exposure to
cadmium, lithium, phenytoin, sodium valproate, carbamazepine,

warfarin, methylergonovine, diethylpropion, trimethoprim,
and ochratoxin (a type of fungus) have been associated with
mermaid syndrome [20,21]. Several experimental studies

conducted regarding xanthines and adrenergic drugs regarding
teratogenic alterations in the vascular system. Hyperthermia
and amniotic band sequence are underlying causes of mermaid
syndrome. Exposure to teratogenic factors, such as air pollution,
the mother’s contact with drugs such as cocaine, tobacco,
alcohol, and radiation, as well as fetal exposure to cadmium,
lithium, phenytoin, sodium valproate, carbamazepine, warfarin,
methylergonovine, diethylpropion, trimethoprim, and ochratoxin
(a type of fungus) have been associated with mermaid syndrome
[20,21]. Several experimental studies conducted regarding
xanthines and adrenergic drugs regarding teratogenic alterations
in the vascular system. as well as fetal exposure to cadmium,
lithium, phenytoin, sodium valproate, carbamazepine, warfarin,
methylergonovine, diethylpropion, trimethoprim and ochratoxin
(a type of fungus) has been associated with mermaid syndrome
[20,21]. Several experimental studies conducted regarding
xanthines and adrenergic drugs regarding teratogenic alterations
in the vascular system. as well as fetal exposure to cadmium,
lithium, phenytoin, sodium valproate, carbamazepine, warfarin,
methylergonovine, diethylpropion, trimethoprim and ochratoxin
(a type of fungus) has been associated with mermaid syndrome
[20,21]. Several experimental studies conducted regarding
xanthines and adrenergic drugs regarding teratogenic alterations
in the vascular system. Ugen et al. [22] demonstrated limb defects
such as ectrodactyly in rat embryos when acetazolamide was
administered a carbonic anhydrase inhibitor with phenylephrine.
Ugen et al. [23] previously demonstrated that phenylephrine,
a selective postsynaptic alpha-1-adrenergic agonist As well
as acetazolamide, it significantly reinforces the incidence of
alteration of the right forelimb such as ectrodactyly. As reported,
phenylephrine decreases maternal uterine blood flow compared
to the control group. Which would enhance the teratogenicity of
phenylephrine or acetazolamide Hodach et al. [24] showed that
the activation of the beta-adrenergic sympathomimetic receptors
isoproterenol, epinephrine, norepinephrine and phenylephrine
are directly related to cardiovascular abnormalities produced
in chicken embryos. Osuala et al. [25] They observed the role of
the development of the heart with Adrenergic hormones, which
influence the metabolism of AR by inactivating the dopamine
B-hydroxylase (Dbh) gene, which can lead to heart disease.
Fujinaga M et al. [26] Reported that rat embryos cultured
from the presomite stage in medium containing the alpha-1
adrenergic agonist, phenylephrine, have a high incidence of
situs inversus. Bruyere and Col demonstrated that the exposure
of methylxanthones and adrenergic agents in chicken embryos
increases intracellular cyclic AMP, which may explain the
hypoplasia and loss of structures as a result of inhibition of
mitosis and / or necrosis of the embryonic tissue of the limbs
[27,28]. Sander and Col demonstrated in a review of 171 articles
that the exposure of some drugs such as acetazolamide, adenine,
1.7 dimethylxanthine, xanthine derived aminophylline, retinoic
acid, acetoxy-methyl-methyl nitrosamine, aspirin ,This alteration
can be diagnosed prenatally with ultrasound in the first trimester
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of pregnancy with the following signs: nuchal translucency, fused
lower limb, single lower limb, renal agenesis, single umbilical
artery, and oligo hydramnio [29,30] as occurred in our case.

Conclusion

According to the findings of the mermaid syndrome, caudal
hemorrhage from the area has been identified as an important
cause and other factors including gestational diabetes mellitus
and fetal exposure to teratogenic substances have been reported.
Experimental
regarding phenylephrine as a potential teratogenic agent for this
vascular anomaly.

and case-control studies are recommended
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