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ABSTRACT

We are presenting a case of Sirenomelia (Mermaid Syndrome), which is an extreme example of the caudal regression
syndrome. It invariably presents with lower limb fusion, sacral and pelvic bony anomalies, absent external genitalia,
imperforate anus, and renal agenesis or dysgenesis. There are approximately 300 cases reported in the literature, 15%
of which are associated with twinning, most often monozygotic. The syndrome of caudal regression is thought to be

the result of injury to the caudal mesoderm early in gestation. The case encountered was a stillborn baby.
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INTRODUCTION

Sirenomelia is a rare congenital malformation consists of
varying degrees of lower limb fusion, appears like a
mermaid's tail. Sirenomelia has an incidence of 0.8 to 1
case per 1,00,000 births.* This is usually fetal within a
day or two of birth because of complications associated
with abnormal kidney and urinary bladder development
and function.? It is more common in fetuses of diabetic
mothers and monozygotic twins. It invariably presents
with lower limb fusion, sacral and pelvic bony anomalies,
absent external genitalia, and renal agenesis or
dysgenesis.> More than half the cases of sirenomelia
result in stillbirth and this condition is 100 times more
likely to occur in identical twins than in single births or
fraternal twins.*

CASE REPORT

A 28-year-old unbooked primigravida presented to
antenatal outpatient department (1% visit) at 34 weeks
with history of discharge per vagina since 1 day. There
was no prior antenatal checkup or basal ultrasonography.
There was no significant medical history. Fundal height
was corresponding to 28 weeks and liquor appeared
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clinically reduced. Her third trimester ultrasound revealed
severe growth restriction, oligohydramnios and, absence
of bilateral kidneys and fetal bladder. Rest of the anatomy
wasn’t clear because of very poor visibility.

iy

Figure 1: Stillborn baby with sirenomelia.

We explained about the poor prognosis to the patient. She
left for spontaneous onset of labor and delivery. At 40
weeks she went into labor spontaneously and delivered a
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1.64 kg fresh still born baby with normal upper part of
the body, deformed pelvic bones, fused lower limbs into
single lower limb, absent external genitalia and
imperforate anus, as shown in figure 1. Autopsy was
declined. Mother did not have any intrapartum or
postpartum complication.

DISCUSSION

The first medical description of Sirenomelia was by
Rocheus and Polfyr way back in the sixteenth century.
Duhamel in 1961 defined all the anomalies of mermaid
syndrome and described it as the most severe form of
caudal regression syndrome.” Sirenomelia is a
multisystemic condition with severe malformations of the
gastrointestinal,  genitourinary, cardiovascular and
musculoskeletal ~ systems are  usually  present.
Oligohydramnios secondary to severe renal dysplasia is
universal. Male to Female ratio being 3:1, the
malformation sequence consists of varying degrees of
lower limb fusion bearing a resemblance to the mermaid
of ancient Greek mythology®’Sirenomelia does not recur
in families and no chromosomal abnormalities are
observed.” The maternal blood glucose levels should be
optimal in preconception period and in first trimester.

Around 300 cases reported in the world literature, of
which 13 have been from India.> Most of them were
diagnosed after birth and no definite antenatal diagnosis
was possible in all of these cases. Our case had suspicion
of this anomaly by ultrasonography in antenatal period.
The sirenomelia is diagnosed by sonography as early as 9
weeks. Diagnosis is difficult during the second trimester
because of the severe oligohydramnios. Prenatal
diagnosis is made by the lack of both tibia and or fibula
with or without feet or identification of a single femur, a
convergent femoral bone that does not change with time.
Diagnosis can be confirmed by High-resolution
sonography by presence of continuous skin line over both
femurs on a transverse scan of the thigh, indicating fused
thighs. Color Doppler sonography reveals the origin of
the aberrant vitelline artery that continues as the single
umbilical artery. All infants with a vitelline umbilical
artery will have other malformations, the most common
being sirenomelia. Other malformation includes external
genitalia which are either absent as in our case or
rudimentary, whereas the gonads are usually unaffected.
The gastrointestinal anomalies include a blind-ending
colon, rectal atresia and imperforate anus. Survival
depends on the associated anomalies, especially renal
function. Initial treatment includes supportive care and
diverting colostomy, later includes a multidisciplinary
surgical approach.® Owing to visceral abnormalities,
sirenomelia is usually incompatible with life; death
occurs in the perinatal period. Recently, a few
exceptional cases have survived owing to the presence of
a functional kidney and reconstructive surgery to restore
pelvic organs and separate the legs. The babies that
survived had normal neurological development.®
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Stocker and Heifetz classified sirenomelia into type | to
type VII, according mainly to the presence of skeletal
elements in the thigh and leg. In type I, the mildest form,
all bones in the two fused limbs are present, and the
fusion only affects superficial tissues. In type VII, the
most severe form, only a single bone is present, with no
indication of legs or feet.™

Genesis of the limb phenotype in sirenomelia is due to
merging of the two bilateral hind limb buds. Owing to the
original position of the leg fields in the lateral body wall,
their approximation and subsequent merging would occur
if the parts normally lying between them did not develop.
Therefore, a failure of midline structures to develop —
either the cloacal and urogenital sinus at the ventral side,
or the somites and neural tube at the dorsal side — can
result in the approximation and merging of the hind limb
fields. Therefore, and despite the merging of the lower
limbs giving the name to the sirenomelia condition, it
might be secondary, and occur as a consequence of the
approximation of the limb fields.

Experimental data suggest that sirenomelia has a genetic
basis resulting from a defect in RA or Bmp signaling in
the caudal embryonic region.'! Although the primary
molecular defect underlying sirenomelia remains
unknown, clinical studies have given rise to two main
pathogenic hypotheses- these are the vascular steal
hypothesis and the defective blastogenesis hypothesis.

The vascular steal hypothesis: proposes that the SUA of
vitelline origin diverts blood flow to the placenta, leaving
the lower part of the body with a severely deficient
circulation and might be favored in the remodeling of the
very early capillary plexus if there is a defect in the
formation of the caudal part of the aortas. According to
the vascular steal hypothesis, fusion of the limbs results
from a deficient blood flow and nutrient supply to the
caudal mesoderm, which in turn would result in agenesis
of midline structures and subsequent abnormal
approximation of both lower limb fields. In this view, the
variable lower limb phenotype depends on the variable
development of the sciatic artery, a branch of the
recurved distal portions of the dorsal aorta that initially
supplies the leg bud and that, with variable development,
is normally present in sirenomelia. Vascular mechanisms
have been proposed to underlie the pathogenesis of
sirenomelia.'?

The defective blastogenesis hypothesis: According to the
defective blastogenesis hypothesis, sirenomelia is a
primary defect of blastogenesis that occurs during the
final stages of gastrulation at the tail bud stage,
corresponding to the third gestational week in humans.*®
The phenotypic variability depends on the intensity, time
of initiation and duration of the underlying event.
Although the vascular steal hypothesis and the deficient
blastogenesis hypothesis do not exclude one other, it is
reasonable to assume that deficient blastogenesis would
concomitantly affect organ and vessel development.
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Genetic aspects of sirenomelia; More recently, a
sirenomelia-like phenotype has been observed in several
genetically modified mouse strains with either gain-of-
function of retinoic acid (RA) signaling or loss-of-
function of bone morphogenetic protein (Bmp) signaling.

Bmp signaling in caudal development and
vasculogenesis: Bmp signaling performs multiple
important roles during early embryogenesis, including the
control of gastrulation and plays a crucial role in
angiogenesis and  vasculogenesis by  promoting
endothelial cell activation, migration and proliferation,
three processes that are central to the establishment and
remodeling of the vasculature. Bmp signaling also directs
maturation of the primitive capillary plexus into the
mature vasculature.™

RA signaling in caudal development and vasculogenesis:
Similar to Bmp, RA signaling also plays crucial roles
during early embryogenesis, particularly in influencing
the development of caudal structures. The spatiotemporal
distribution of RA in the early embryo is tightly
controlled by the balanced expression of its synthesizing
and catabolizing enzymes.™ The expression of Cyp26al,
which occurs at the early gastrula stage in the primitive
streak and its newly formed mesoderm, shifts to the open
neuropore, hindgut endoderm and tailbud mesoderm at
the late gastrula stage, where it participates in the caudal
development of the embryo.'® Sirenomelia occurs when
RA signaling is increased in the caudal end of the
embryo. Increasing RA levels act by decreasing Bmp
signaling levels.*

CONCLUSION

Patients who present with oligohydramnios along with
fetal growth retardation either with or without history of
leaking, we should look for fetal kidneys and fetal
bladder along with fetal vasculature. Therapeutic abortion
can be carried out in earlier gestation due to invariably
lethal condition. If diagnosed in later gestation we can
avoid cesarean section for fetal indication. Sirenomelia is
a rare fatal congenital malformation with severe visceral
anomalies that decide the survival. Fusion of the lower
limbs is less fatal. Few surviving patients need a
multidisciplinary approach of treatment.
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