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Mermaid syndrome (sirenomelia) is a very rare congenital
anomaly that is born with an evolutionary defect in the
caudal regionwith varying degrees of leg adhesion, causing a
complete absence of the lower limb with a very similar
appearance to the perianal. The earliest evidence for the
mermaid syndrome was traced back to the 16th century.1,2

The prevalence of this anomaly is 1 in 100,000 births. So
far 300 patientswith this rare anomaly havebeen reported in
the world. The incidence of male to female is 3 to 1.3 The
incidence in monozygote twins were reported 150 to 200
times; 200 times more likely to be seen in a newborn with
diabetes mothers; 15% of mothers had gestational diabetes
mellitus during pregnancy.4,5

Case Report

A term neonate with ambiguous genitalia and single lower
limb was born to a 19-year-old mother with a history of

gestational diabetes mellitus. The neonate was the first child
of the family and parents did not have a familial relationship.
The mother did not have any health care and medical
treatment at the time of pregnancy. The neonate’s birth
weight was 3,500 g.

Video 1

Video showing the case report from different
positions. Online content including video sequences
viewable at: www.thieme-connect.com/products/
ejournals/html/10.1055/s-0038-1669943.

In the first examinations, the head, face, and neck were
normal. In the upper limb, the thumb was connected with a
small connector to left hand. The auscultation of heart and
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Abstract Themermaid syndrome (sirenomelia) is an extremely rare anomaly, an incidence of 1 in
100,000 births, in which a newborn born with legs joined together featuring a
mermaid-like appearance (head and trunk like humans and tail like fish), and in
most cases die shortly after birth. Gastrointestinal and urogenital anomalies and
single umbilical artery are clinical outcome of this syndrome. There are two important
hypotheses for pathogenesis of mermaid syndrome: vitelline artery steal hypothesis
and defective blastogenesis hypothesis. The cause of the mermaid syndrome is
unknown, but there are some possible factors such as age younger than 20 years
and older than 40 years in mother and exposure of fetus to teratogenics. Here, we
introduced 19-year-old mother’s first neonate with mermaid syndrome. The mother
had gestational diabetes mellitus and neonate was born with single lower limb,
ambiguous genitalia, and thumb anomalies, and 4 days after birth, the neonate
died due to multiple anomalies and imperforated anus.
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lungwere normal. Therewas no problemwith the chest wall.
The abdomen was clearly turgid, but the liver and the lungs
were not big at the touch (►Fig. 1).

Theumbilical cordhadanarteryandavein.At theendof the
abdomen, there was a deviant limb in front facing at the rear,
with two heels, followed by two thumbs and six fingers, and
witha relatively tall andnail-like arrangement (►Fig. 2). There
was a dent in the back of the neonate at the end of the spine of
the lumbar region. Sacral bone was not touchable, and there
was no pelvic bone on the left. At the junction of the spine,
there was an isolated single limb of the hole in the closed face
and �3 cm lower than the anterior cavity of the ellipsoidal
shape thatwas seen locally. Thebottomof the cavitywas duct.
Urinary tract was not seen. However, urinary excretion
dropped out of the occipital cavity (►Fig. 3). In examining
the echocardiogram, the heart and heart vessels were normal.

In sonography, the liver, the bile ducts, and prostatic fluid
were reported to be normal. The left kidney did not exist. The
right kidney was larger than normal and the bladder was
small and abnormal. Internal genital organs including testi-
cular gonads, ovaries, and veins were not observed. The
umbilical artery with a large diameter of the abdominal
aortic artery originated, and the rest of the abdominal aortic
pathway after the umbilical artery had irregular branches
and hypoplastic.

In the entire radiography of the body, there were sacral
bone agenesis and pelvic bone agenesis. There were femur
bone and two tibia bones and a fibula bone and two heel and
toes were seen. During patient hospitalization, the neonate
had urinary excretion as a droplet, but no excretion of stool
was observed. The neonate developed shortly after birth,
abdominal distension, bile vomiting, and oral intolerance.

The neonate was fed intravenously during life. Neonate
bile vomiting continued with fecal material removal, and
after that, the neonate died 4 days after birth with a block of
bowel obstruction and generalized peritonitis (►Video 1).
The parents did not consent to do an autopsy. Chromosome
examination was not done.

Fig. 1 Radiography of a neonate with sirenomelia.

Fig. 2 Anterior view of a neonate with sirenomelia.

Fig. 3 Posterior view of a neonate with sirenomelia.
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Discussion

Mermaid syndrome is an extremely rare anomaly that was
first reported in 1,542 by Rocheus et al and later by Palfyn
et al in 1543. Mermaid means trunk looks like human and
rear looks like a fish.5,6

In 1961, Duhamel classified the mermaid syndrome as
type 5 caudal regression syndrome (CRS) for the similarity
with CRS anomalies.7 But nowadays, mermaid is a separate
syndrome, and the diagnostic key is the presence of single
umbilical artery and renal agenesis, which is a stable clinical
syndrome in mermaid, while in the CRS, there is a dysfunc-
tion and no deadly kidney anomalies.8

In 1987, Stocker and Heifetz introduced the theory of
vitelline artery steal and reported that all patients with
sirenomelia had a large umbilical artery, separated from
the upper abdominal artery aorta slightly below the celiac
artery, and the branches of other aorta had not evolved. This
suggested that due to the lackof blood supply and inadequate
nutrition, the growth of the lower part of the body was
stopped and led to sacral agenesis, lower limb fusion, imper-
forated anus, rectal agenesis, internal and external absence
of genitalia, and renal agenesis.9

Although the main factor for mermaid syndrome is
unknown, there are two important hypotheses that brings
about mermaid syndrome: vitelline artery steal hypothesis
and defective blastogenesis hypothesis. According to the the-
oryof vitelline artery steal hypothesis, due to the discoloration
of the vitelline artery, the celiac artery is shortly separated
from the abdominal aorta, and the remainder of the aortic
arteries is either absent in the arterial branch or hypoplastic
artery. Thevitellineartery reduces thebloodflowand feeds the
caudal portion of the embryo by diverting bloodflow from the
embryo to theplacenta. This occurrence in the third and fourth
weeks of the ejaculation causes disturbances of the caudal
region in the fetal.10 Based on the theory of defective blas-
togenesis, an impaired blastogenesis, inwhich the lower body
organs have inappropriate angiogenesis lead to insufficient
growth and incomplete development of the caudal region.11

Although genetic defects in humans are still unknown in the
mermaid syndrome, two defects in the Cyp26a1 and BMP7
genes in mice result in the birth of a mermaid neonate. The
Cyp26a1 gene is responsible for coding the enzyme that breaks
down retinoic acid (themetabolite of vitamin A). Retinoic acid
temporarily increases the vasculature in the caudal region of
the embryo. Disruption of the Cyp26a1 gene and incomplete
development of the caudal region of the embryo result in a
mermaid syndrome inmice.Bonemorphogenicprotein7) is an
important protein that plays an important role in angiogenesis
in vitro. By stimulating endothelial cells of the caudal region,
vascular and tissue production leads to normal growth of the
lower limbs in the fetus.12–14

Anomalies that are commonly seen with the mermaid
syndrome include: cleft palate pulmonary hypoplasia, car-
diac defects omphalocele, pentalogy of Cantrell, and
meningomyelocele.2,15

Mermaid syndrome occurs sporadically. Neonates born
with mermaid syndrome often have normal karyotype.16

According to Orioli et al, in 249 cases of mermaid syndrome,
there have not been any fact regarding repetition in family.
Gestational diabetes mellitus is the only known disease in
the mother that is associated with the mermaid syn-
drome.17–19 Mothers younger than 20 years and older than
40 years are vulnerable. The occurrence of the mermaid
syndrome in 12 months has been reported in up to 20% of
cases.20,21 Hyperthermia and amniotic band disruption are
the underlying causes of the occurrence of the mermaid
syndrome. The exposure to teratogenic factors, such as air
pollution, and mother-to-drug contact with cocaine and
tobacco and alcohol cigarettes, and radionuclide are also
among the causes. Fetal exposure to cadmium, lithium,
phenytoin, sodium valproate, carbamazepine, warfarin,
methylergonovine, diethylpropion, trimethoprim, and
ochratoxin (a type of fungus) are also the causes of the birth
of the mermaid syndrome in other articles.22–24 It can be
diagnosed in prenatal with sonography in the first trimester
of pregnancy with following symptoms: nuchal translu-
cency, fused lower limb, single lower limb, renal agenesis,
single umbilical artery, and oligohydramnious.25

Serbest et al26 reported a 4-year-old girl with congenital
clasped thumb anomaly as a result of the absence of extensor
pollicis brevis tendonwith treatment such as extensor indicis
proprius (EIP) transfer and z-plasty reconstruction tofirst web
space. The deformity related to the absence of tendon in cases
of isolated clasped thumb deformity with treatment attempts
such as splinting and physical treatment have not been
successful, EIP tendon transfer and reconstruction of contrac-
ture in first web space with Z-plasty are a simple and yet
effective method to obtain functional improvement.

Conclusion

According to the findings of the mermaid syndrome, caudal
area hemorrhagia has been identified as a major cause and
other factors include gestational diabetes mellitus and fetal
exposure to teratogenic substances also has been reported.
Blood glucose control in pregnant women and prevention of
contact of pregnant mother with teratogenic substances is
recommended.
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