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Case Report

Antenatal diagnosis of Sirenomelia, the Mermaid 
syndrome with bilateral renal agenesis
Ankita Rani1, Moinuddin Sultan1

1Department of Radiodiagnosis, Seth GS Medical College and KEM Hospital, Mumbai, Maharashtra, India.

INTRODUCTION

Sirenomelia, also known as mermaid syndrome, is a rare fulminant multi-system congenital 
deformity. The incidence is reported to be one in 60,000–70,000 pregnancies. The “mermaid” in the 
name of this syndrome suggests that this condition is characterized by the fusion of lower limbs. 
There is a widely known association of Sirenomelia with severe urogenital and gastrointestinal 
malformations, making it a lethal disorder with an extremely low chance of live birth or survival 
post-birth. The live birth rates vary from 0.1:10,000 to 0.47:10,000 pregnancies based on various 
case reports. Early first-trimester diagnosis and induced abortion are the safest medical option.

CASE REPORT

A 26-year-old non-diabetic primigravida with 4  months of amenorrhea presented for a routine 
anomaly scan. The pregnancy was naturally conceived, with no history of usage of assisted 
reproductive technology. The patient has no history of diabetes mellitus (DM) or any other fetal 
anomalies in the mother’s medical history. There is no significant family history. The marriage was 
non-consanguineous. The mother had no history of exposure to any intrinsic or extrinsic factors (such 
as teratogenic drug intake) associated with sirenomelia during her pregnancy. No previous obstetric 
ultrasound was available. The ultrasound revealed a single live intrauterine gestation, of average 
gestational age 19 weeks, 5 days with anhydramnios, absent bilateral kidneys, and urinary bladder. 
Limb examination on antenatal ultrasound revealed the presence of a single femur, with only two 
separate bones in the distal leg, instead of the usual four [Figure 1]. Upper limbs were grossly normal.
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The humeral length was 30 mm corresponding to an average 
gestational age of 19 weeks, 5 days.

All cranial structures were visualized and normal. Nasal bone 
and lips were seen which were normal. No gross cardiac 
anomaly was seen. The chest circumference was decreased 
for the gestational age. The couple was counseled about 
the condition and its incompetency with life and medical 
termination of pregnancy was advised.

The pregnancy was terminated by induced conception. The 
abortus showed a single fused lower limb with an upturned 
foot and fused digits. There were no identifiable external 
genitalia and anus. The upper half of the body showed 
normal external development [Figure 2].

Radiographs of the abortus were obtained, which showed a 
single femur and two bones in the distal leg with morphology 
similar to that of the tibia. Both fibulas were absent 
[Figure  3]. This was consistent with Sirenomelia Type  V as 

per Stocker and Heifetz classification. Ultrasound of the 
abortus confirmed bilateral renal agenesis with lying down 
adrenal sign and absent genitourinary tract [Figure 4].

Further, investigation could not be conducted because the 
parents refused an autopsy.

Few other conditions mimicking Sirenomelia include Amelia 
and Caudal regression syndrome. Amelia is complete agenesis of 
one or more limbs, while sirenomelia is characterized by fusion 
of both limbs, while caudal regression syndrome is a neural tube 
defect characterized by abnormal development of the caudal 
aspect of the vertebral column and the spinal cord. Limbs are 
not fused and there is often the presence of polyhydroamnios.

Figure  1: Antenatal US showing partly fused femur (long arrow) 
and only two distal bones (short arrow).

Figure 2: Images of the abortus with the arrow pointing at a single 
fused lower limb. The foot is upturned with fused digits. There is no 
identifiable external genitalia. Upper half of the body appears normal.

Figure  4: Ultrasound of the abortus confirming agenesis of both 
kidneys with lying down adrenal sign.

Figure  3: Radiograph of the abortus 
showing a single partly fused femur (long 
arrow) and two tibiae (short arrow). There 
is an absence of fibulae.
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DISCUSSION

Sirenomelia or Mermaid syndrome is a rare and 
fatal congenital anomaly showing an incidence of 
0.8−1  case/100,000 births. It shows male predilection with 
male-to-female ratio of 3:1. Till date, approximately 300 cases 
have been reported in the literature.[1]

Severe associated malformations of the gastrointestinal, 
genitourinary, cardiovascular, and musculoskeletal systems 
are usually associated with it, such as a single umbilical 
artery, imperforate anus, congenital cardiac anomalies, and 
abdominal wall defects. Oligohydramnios secondary to severe 
renal dysplasia is almost universally seen. However, in our 
case, we found anhydramnios with bilateral renal agenesis.

The exact etiopathogenesis of this malformation is unknown. 
Most of the cases are sporadic. Neonates born with mermaid 
syndrome usually show a normal karyotype.[2] Gestational 
DM is the only known maternal disease associated with 
the mermaid syndrome.[3-6] Nearly 22% of fetuses with 
this anomaly are found to have diabetic mothers.[1] Post-
birth survival in cases of sirenomelia depends on the other 
associated visceral anomalies, predominantly the renal 
function, rather than the sirenomelia itself.

Congenital anomalies account for 8−15% of perinatal deaths 
and 13−16% of neonatal deaths in India. [7] Early antenatal 
diagnosis is crucial to allow for timely intervention and to 
save the parents from the psychological mishap of delivering 
a malformed and incompatible with life fetus. Radiological 
modalities such as ultrasonography (US) and MRI play a 
crucial role in diagnosing antenatal fetal malformations. 
US is routinely performed during early pregnancy for 
dating, determination of the number of fetuses, assessment 
of early complications, and increasingly for evaluation of 
the fetus, including measurement of the thickness of the 
nuchal translucency. The second-trimester scan is a routine 
ultrasound examination, primarily used to assess fetal 
anatomy and detect any fetal anomalies. The majority of 
these studies are performed between 18 and 23 weeks.

In our case, a routine anomaly scan done at 19  weeks 
gestation showed anhydramnios suggesting an underlying 
genitourinary anomaly. Findings of fused femur and single 
lower limb were confirmed by radiographs of the abortus. 
The radiographic visualization of a single femur and two 
tibias helped in classifying the sirenomelia type according 
to Stocker and Heifetz classification. Bilateral renal agenesis 
was subsequently confirmed and documented by abortal 
US. A linear-shaped or “lying-down” adrenal gland is a sign 
often seen with the absence of the kidney in the renal fossa 
due to renal agenesis, renal ectopia, or horseshoe kidney. It 
is theorized that the presence of the kidney in the normal 
location within the renal fossa is important for the formation 
of the normal triangular inverted V or Y adrenal shape.[8]

Sirenomelia has been classified into several categories 
depending on the wide variety of limb malformation 
phenotypes. Commonly accepted classification is the Stocker 
and Heifetz method [Table 1]. It has seven types (I–VII) and 
is based on the presence or absence of the femur, tibia, and 
fibula.[9-12]

Recurrence risk is estimated up to 3−5%.[13] Hence, genetic 
counseling and antenatal folic acid tablets should be advised 
in upcoming pregnancies.

CONCLUSION

Sirenomelia is a rare but important fetal deformity that needs 
to be diagnosed early using the ultrasound. It is usually lethal 
when associated with geniotourinary or gastrointestinal 
malformations. Early ultrasound diagnosis is of immense 
value in these cases.

TEACHING POINTS

1.	 The pivotal role of antenatal ultrasound in timely 
diagnosis of fetal sirenomelia and deciding its 
classification.

2.	 Role of ultrasound imaging in diagnosing other 
anomalies associated with sirenomelia.

3.	 Importance of abortal radiographs in the classification 
of sirenomelia.

MCQs

1.	 Which of the type does fetus of sirenomelia with a 
partially fused femur, two tibias, and no fibula belong to 
as per Stocker Heifetz classification?
a.	 Type V
b.	 Type II
c.	 Type III
d.	 Type VI

Answer Key: a

2.	 Which of these associated anomalies should be 
looked for in the case of fetus with Sirenomelia and 
anhydramnios?
a.	 Absence of adrenals

Table 1: Stocker and Heifetz classification of sirenomelia.

Stocker/heifetz classification of sirenomelia

Type I All LL bones present‑ Two femur, tibiae, fibulae
Type II Two femur & tibiae, medially fused fibula
Type III Two femurs & tibiae, Absent fibula
Type IV Partially fused femur, two tibiae, fused fibula
Type V Partially fused femur, two tibiae, no fibula
Type VI Completely fused femurs, single fused tibiae
Type VII Completely fused femur, absent tibiae
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b.	 Absence of kidneys
c.	 Ectopia vesicae
d.	 Esophageal atresia

Answer Key: b

3.	 Which of the following feature is seen in Sirenomelia 
that helps to differentiate it from caudal regression 
syndrome?
a.	 Polyhydroamnios
b.	 Fusion of limbs
c.	 Neural tube defect
d.	 Compatibility with life.

Answer Key: b
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