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ABSTRACT
األهداف:  وصف حلاالت متالزمة حورية البحر واحلاالت الشديدة 
وذلك  الفقري  العمود  من  الذيلي  اجلزء  اضمحالل  متالزمة  من 
مع  نتائجنا  ومقارنة  البحر  حورية  متالزمة  انتشار  معدل  لتسجيل 

األبحاث األخرى.

الطريقة:  حصلنا على معلومات استرجاعية من السجالت الطبية 
لألطفال املشخصني مبتالزمة حورية البحر ومتالزمة اضمحالل اجلزء 
عام  من  الطبية ألمهاتهم  السجالت  من  الفقري  العمود  من  الذيلي 
1989م إلى عام 2010م في مستشفى قوى األمن، الرياض، اململكة 
اختصاصي  قبل  من  التشخيص  من  التحقق  مت  السعودية.  العربية 
مركزة  عناية  واختصاصي  الوالدة  حول  فترة  خالل  احلوامل  أمراض 
األطفال  عند  العصبية  األمراض  علوم  واختصاصي  والدة  حديثي 
دراسة  من  كجزء  احلاالت  ُحددت  لقد  األشعة.  علوم  واختصاصي 
املقال  مراجعة  متت  الفترة.  تلك  خالل  العصبي  األنبوب  عيوب 

.MEDLINE باستخدام محرك البحث

النتائج:  خالل فترة الدراسة )22 عام(، كان العدد االجمالي من 
4 مرضى مصابني مبتالزمة  بينهم مت حتديد  124933 ومن  الوالدات 
حورية البحر و2 مريضني لديهم حالة شديدة من متالزمة اضمحالل 
البحر  الفقري. كل مرضى متالزمة حورية  الذيلي من العمود  اجلزء 
كان لديهم شريان سري وحيد ولم يكن أي منهم طفل ألم مصابة 
كان  آخر  ومريض  التوأمني  أحد  كان  واحد  مريض  السكري.  بداء 
واحد من 3 توائم. لقد كان املريضني املصابني مبتالزمة االضمحالل 
السكري منط  الداء  من  عانت  وأمهم  اختني  الفقري  للعمود  الذيلي 
II وبدانة مرضية وتعالج باألنسولني ولم يكن لدى أي منهم شريان 
ملتالزمة حورية  األخرى  املرافقة  التشوهات  تتضمن    . سري وحيد 
البحر: غياب عظم الكعبرة واإلبهام و السبابة )عند أحد املرضى(، 
ومتالزمة بوتر وأضالع مشوهة وصغر مقلة العني وأحد أمراض القلب 

اخللقية ونقص تصنع الرئة وفتق احلجاب اخللقي.

اخلامتة:  إن معدل انتشار متالزمة حورية البحر هو 3.2 لكل 100000 
1 لكل  البالغة  العاملية  والتي هي عالية مقارنة مع معدالت االنتشار 
الذيلي  اجلزء  اضمحالل  مبتالزمة  املصابتني  احلالتني  كال   .100000
من العمود الفقري كانتا طفلتني ألم مصابة بداء السكري منط II مع 
ضبط سيء وهذا يدعم العالقة القوية بني متالزمة اضمحالل اجلزء 

الذيلي من العمود الفقري والداء السكري عند األم.
Objective: To describe cases of sirenomelia and severe 
caudal regression syndrome (CRS), to report the 
prevalence of sirenomelia, and compare our findings 
with the literature.

Methods: Retrospective data was retrieved from 
the medical records of infants with the diagnosis of 
sirenomelia and CRS and their mothers from 1989 to 
2010 (22 years) at the Security Forces Hospital, Riyadh, 
Saudi Arabia. A perinatologist, neonatologist, pediatric 
neurologist, and radiologist ascertained the diagnoses. 
The cases were identified as part of a study of neural 
tube defects during that period. A literature search was 
conducted using MEDLINE.

Results: During the 22-year study period, the total 
number of deliveries was 124,933 out of whom, 4 patients 
with sirenomelia, and 2 patients with severe forms of 
CRS were identified. All the patients with sirenomelia 
had single umbilical artery, and none were the infant of 
a diabetic mother. One patient was a twin, and another 
was one of triplets. The 2 patients with CRS were sisters, 
their mother suffered from type II diabetes mellitus and 
morbid obesity on insulin, and neither of them had a 
single umbilical artery. Other associated anomalies with 
sirenomelia included an absent radius, thumb, and index 
finger in one patient, Potter’s syndrome, abnormal ribs, 
microphthalmia, congenital heart disease, hypoplastic 
lungs, and diaphragmatic hernia.

Conclusion: The prevalence of sirenomelia (3.2 per 
100,000) is high compared with the international 
prevalence of one per 100,000. Both cases of CRS were 
infants of type II diabetic mother with poor control, 
supporting the strong correlation of CRS and maternal 
diabetes.
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Sirenomelia, best defined by Stevenson1 as “a limb 
anomaly in which the normally paired lower 

limbs are replaced by a single midline limb,” is an 
extremely rare congenital malformative disorder with 
a prevalence of approximately one per 100,000.2 It 
constitutes a spectrum of anomalies affecting primarily 
the musculoskeletal, genitourinary, and gastrointestinal 
systems. Sirenomelia is reported to be more frequent 
among one of 2 monozygotic twins.3 It is considered by 
some authors as the severe end of a spectrum of caudal 
regression syndrome (CRS) ranging from ectopic anus 
to sirenomelia.4,5 A single midline lower limb, and an 
aberrant abdominal umbilical artery (persistent vitelline 
artery), have been considered the chief anatomic findings 
that distinguish sirenomelia from CRS, otherwise, they 
share common features. The pathophysiology of CRS 
and sirenomelia is controversial. Sirenomelia, known as 
mermaid syndrome is thought to result from “vascular 
steal.” In contrast, CRS is hypothesized to arise from 
primary deficiency of caudal mesoderm. Duesterhoeft 
et al6 reported 5 cases with 4 similar cases from the 
literature7,8 of nonsirenomelic CRS that exhibited an 
aberrant abdominal umbilical artery similar to that 
typically associated with sirenomelia. Their report lends 
support for a caudal regression-sirenomelia spectrum 
with a common pathogenetic basis, and they suggested 
that abnormal umbilical artery anatomy may be the 
consequence, instead of the cause of deficient caudal 
mesoderm. We report these cases to highlight the 
pathogenetic differences between CRS and sirenomelia 
guided by review of the literature, and to emphasize the 
importance of strict diabetic control before and during 
pregnancy.

Methods. This study included the retrospective 
analysis of data collected from the medical records of 
infants diagnosed with sirenomelia and severe CRS and 
their mothers between 1989 and 2010 (22 years), at the 
Security Forces Hospital (SFH), Riyadh, Saudi Arabia. 
The cases were identified as part of a study of neural 
tube defects during that period. A literature search 
was conducted using MEDLINE. Approval from the 
Educational Committee at SFH was obtained prior to 
data collection. 

Results. During the study period we identified 4 
cases of sirenomelia, and 2 cases of severe CRS. The 
clinical details are summarized in Table 1. Patient one 
was delivered by cesarean section (C/S) at 36 weeks. 
The mother, 30-year-old gravida 2 para1+0, was 
not diabetic and her glucose tolerance test (GTT) 
was normal. There was no family history of note or 
relevant medications. Antenatal ultrasound (U/S) 
showed twin pregnancy. Twin one was normal, but 
twin 2 showed intrauterine growth restriction (IUGR), 
pericardial effusion, enlarged left heart, and abnormal 
spine and limbs. Birth weight was 1,000 gm (below 
the 3rd percentile), length was 20 cm (below the 
3rd percentile), and the head circumference was 25 
cm (below the 3rd percentile). Examination showed 
dysmorphic features (Figure 1A) manifesting as short 
neck, beaked nose with anteverted nostrils, and low set 
ears. The left upper limb was abnormal with redundant 
skin over a short forearm (Figure 1B), and was associated 
with an absent left radius, absent thumb and index 
fingers. The lower limbs were fused with a right-sided 
hypoplastic limb ending in a foot-like structure, while 
on the left side there was a prominent bony structure 
(Figure 1C). No anus or genitalia were identified, and 
there was a single umbilical artery. The back showed a 
mass (? meningeocele) at the lower end (Figure 1D). A 
skeletal survey (Figure 1E) revealed dextroscoliosis of the 
lumbosacral spine, absent radius, and only 3 metacarpal 
bones in the upper left limb. There was a single femur 
and tibia (type VI sirenomelia, Stocker and Heifetz).9 
Chromosome analysis showed 46XX. The other twin 
was a normal female. They were monochorionic 
diamniotic. The baby died after one hour.

Patient 2 was also delivered by C/S at 36 weeks due 
to breech presentation. The mother was a 32-year-old, 
gravida 7 para 6+0. The father was 40 years old, and the 
parents were first cousins. There was no family history 
of note. The mother was not diabetic, and her GTT 
during pregnancy was normal. Antenatal U/S revealed 
single viable fetus, breech, oligohydramnios, and 
IUGR. Due to severe oligohydramnios, the bladder, 
stomach, and spine could not be assessed. Kidneys 
were not visualized. (Potter’s syndrome). Birth weight 
was 1,380 gm (below the 3rd percentile). There were 
dysmorphic features consisting of low set ears, bilateral 
microphthalmia, and short neck (Figure 2A). The lower 
limbs were fused ending with a single clubbed foot with 
one big toe, the back showed a small dimple at the end 
(Figure 2B), and there were no genitalia or anus. There 
was a single umbilical artery. The baby died within one 
hour. A skeletal survey revealed thin crowded ribs, sacral 
agenesis, partially fused femurs (Figure 2C). An x-ray of 
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Figure 1 - Patient 1 showing: A) Note the short neck, beaked nose, low set ears, and fused lower limbs. B) There was absent left radius, absent left thumb, 
and index fingers. C) Fused lower limbs-hypoplastic right leg and toe. D) The back: note scoliosis and tapering of lower part of the body with 
meningocele. E) Skeletal survey showing dextroscoliosis of lumbosacral spine, absent left radius and only 3 metacarpal bones.

Table 1 - Clinical data from 4 patients with sirenomelia, and 2 patients with caudal regression.

No.
Maternal 

age 
(years) 

Gravida
Gestational 

age 
(weeks)

Gender Twin
Maternal 
diabetes

Skeletal Renal Urogenital
Imperforate 

anus

Single 
umbilical 

artery

Other major 
malformations

1 30 2 36 F (46xx) Yes No Single femur and 
tibia, no fibulae, 
absent left radius, 
and absent thumb 
and index bones 

(type VI sirenomelia)

NA Absent 
genitalia, 

no bladder

Yes Yes Potter’s facies, absent 
left radius, thumb, and 

index finger

2 32 7 36 undefined No No 2 femurs, 2 tibiae 
and single fibula 

(type II sirenomelia)

Absent 
kidneys, 
oligo-

hydramnios

Absent 
genitalia, no 

bladder

Yes Yes Microphthalmia, 
Potter’s facies

3 23 1 31 undefined No No Fused lower limbs Absent 
kidneys, 
oligo-

hydramnios

Absent 
genitalia

Yes Yes Hypoplastic lungs, 2 
chamber heart, Potters 

facies

4 24 1 35 M Triplet 
3

No Fused lower limbs NA Rudimentary 
male genitalia

Yes Yes Diaphragmatic hernia,
lung hypoplasia

5 28 3 Term F No Yes Hypoplastic 
sacrum spinal 

cord terminated at 
L3-tethered cord 
bilateral DDH

Normal Normal No No No

6   3 7 Term F No Yes Absent lumbosacral 
portion of spinal 

column, spinal cord 
terminated at T12 
level, hypoplastic 
iliac bones fused 

superiorly

Left crossed 
ectopia, 

VUR (grade 
II)

Normal No No Neurodevelopmental 
delay, VSD, PDA

DDH - developmental dysplasia of the hip, VUR - vesicoureteric reflux, VSD - ventricular septal defect, PDA - patent ductus arteriosus
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the lower limbs (Figure 2D) showed 2 tibiae and one 
fibula (type IV Stocker and Heifetz classification).9 

Patient 3 was delivered normally, as 31-weeks preterm, 
to a 23-year-old primigravida who had primary infertility 
for 5 years (male factor). Antenatal screen was negative, 
she was not diabetic, her GTT during pregnancy was 
normal, and there was no history of relevant illnesses or 
medications. Antenatal U/S at 25 weeks revealed single 
viable fetus with severe oligohydramnios associated 
with absent kidneys, bladder, and stomach. Repeated 
U/S at 31 weeks showed IUGR, severe reduction of 
fetal movements, abnormal heart anatomy with only 2 
chambers, pericardial effusion, hypoplastic lungs, and 
abnormal spine and lower limbs. The baby was delivered 
as breech, grossly malformed with beaked nose, low set 
ears, squashed face (Potter’s features), with fused lower 
limbs. No genitalia or anus could be identified. There 
was a mass on the lumbosacral area (? meningeocele) 
and single umbilical artery. The baby was diagnosed as 
sirenomelia and Potter’s syndrome (photographs not 
available) and survived only for few minutes after birth. 

Patient 4 was one of triplets delivered by cesarean 
section at 35 weeks of gestation. Mother was 24-
years-old with primary infertility who underwent left 
salpingo-oophorectomy and wedge resection of the 
right ovary. She was found to have twisted hemorrhagic 

ovarian cyst on the left and right polycystic ovary. She 
was diagnosed as Stein Leventhal syndrome. She had 
tubal fertilization and conceived triplets. This was triplet 
3 who was found to have multiple anomalies consisting 
of fused lower limbs, imperforate anus, hypoplastic 
male genitalia, absent testicles, single umbilical artery, 
bilateral lung hypoplasia, and diaphragmatic hernia. 
Birth weight was 1200 gm (below the 5th centile). He 
expired within one hour. 

Patient 5 is currently aged 14 years. She was delivered 
normally at term. Mother was a 28-year-old gravida 
3 para 2+0 with poorly controlled type II diabetes 
mellitus and morbid obesity (body mass index [BMI] 
= 42). Her glycosylated hemoglobin was (HbA1C) 
was 10-14% during pregnancy. There was no relevant 
family history. Labor was difficult with shoulder 
dystocia resulting in right Erb’s Palsy. Birth weight was 
3,290 gm (50th centile), and length was 49 cm (50th 
centile). She had no facial dysmorphism, but had severe 
deformity of the lower limbs with fixed flexion of both 
hips and limitation of abduction. Both knees were held 
in fixed extension and there were dimples on both sides 
of the hips. The lower limbs were hypoplastic, fusiform, 
tapering to wasted legs, and the feet were small with 
smooth dermal ridges. Movements were minimal, and 
reflexes were absent. She had a neurogenic bladder and 

Figure 2 - Patient 2 showing: A) Note bilateral microphthalmia, fused lower limbs, single foot with one toe. B) The back showing fused buttock with a 
small dimple (? anal verge). Note low set ear. C) X-ray whole body. Note thin crowded ribs, sacral agenesis and the 2 femurs. D) X-ray lower 
limb showing 2 femurs, 2 tibiae, and one fibula (type II sirenomelia).
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incontinence. Genitalia were normal female. A spine 
MRI (Figure 3) revealed hypoplastic sacrum, spinal 
cord terminated at L3 level (type II CRS, Renshaw)10 

with wedge shaped deformity. The filum terminale 
was thickened and the cord was tethered. Bilateral hip 
dysplasia was also noticed. She was diagnosed as CRS.

Patient 6 is a 4-year-old female, sister of patient 
5. The mother was 38 years of age, still had poorly 
controlled diabetes and high HbA1C, on insulin. The 
baby was delivered by C/S at term, birth weight was 
2,110 gm (below the 5th percentile), and length was 
36 cm (below the 3rd percentile). She showed similar 
phenotypic features as her sister, but more severe lower 
limb deformities with absent movements. She had 
neurodevelopmental delay. She also had associated 
cardiac involvement, and ECHO revealed a ventricular 
septal defect and patent ductus arteriosus. Currently, 
she is a bottom shuffler and uses her upper limbs for 
crawling. She developed a fracture of the left femoral 
shaft. A skeletal survey and 3D-CT of the spine (Figures 
4A, 4B, & 4C) showed the absence of the lumbosacral 
portion of the spinal column with abrupt termination 
of the spinal cord at T12 with significant narrowing of 
the spinal cord (type III CRS, Renshaw).10 The posterior 

Figure 4 - Patient 6 imaging showing: A) Whole body X-ray. Note absent lumbosacral spine (arrow) and hypoplastic lower limbs compared to upper part 
of the body. B & C) 3D – computed tomography scan of spine. The spinal column terminates at T12. The iliac bones are hypoplastic and fused 
superiorly (type III caudal regression syndrome).

Figure 3 - Patient 5 MRI of spine showing hypoplastic sacrum, spinal 
cord terminating at L3 level (type II caudal regression 
syndrome), thickened filum terminale and tethered cord 
(arrow). 
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abdominal and paraspinal musculature were atretic 
below the T12 level with only a fibrotic band between 
the T12 spinous process and the iliac bones, which 
were hypoplastic and fused superiorly at the midline. 
A renal U/S showed low-lying right kidney fused with 
low-lying malrotated left kidney, and fused left crossed 
ectopia. Her renal functions were normal. Micturating 
cystourethrogram showed Grade II vesicoureteric reflux 
on the right side. She was diagnosed as a severe form of 
CRS.

Discussion. The syndrome of caudal regression was 
first used by Duhamel4 in a paper presented to a meeting 
of the British Association of Pediatric Surgeons in 1960 
to describe a spectrum of congenital malformations, 
which consist of anomalies of the rectum, the urinary, 
and genital systems, the lumbosacral spine, and the lower 
limbs. The most severe end of the spectrum is the fusion 
of the lower limbs and the major organ malformations, 
known as sirenomelia or mermaid syndrome, while the 
mildest end is imperforate anus. A debate still exists to 
whether CRS and sirenomelia are separate entities or 
whether they represent parts of a pathogenic spectrum. 
Duhamel4 endorsed a CRS-sirenomelia spectrum that 
encompasses variable severities of “an embryonal defect 
in the formation of the caudal region.”

In contrast, Jones11 segregated sirenomelia from CRS 
and asserted that the 2 are unrelated pathogenetically. 
Apart from fusion of the lower extremities, a distinctive 
anatomic feature of sirenomelia is an umbilical artery 
that arises aberrantly from the abdominal aorta, called 
“persistent vitelline artery”.12 This aberrant vessel is 
the basis for the hypothesis that sirenomelia results 
from “vascular steal” with diversion of the blood away 
from the caudal embryo through the ectopic umbilical 
artery.13 Our 4 cases of sirenomelia reported in this 
paper support this “vascular steal” theory as all of them 
exhibited single umbilical artery.

However, the “vascular steal” theory as being specific 
for sirenomelia was refuted by reports of 9 cases of non-
sirenomelic CRS associated with an aberrant abdominal 
umbilical artery, giving further support for a CRS-
sirenomelia spectrum, with a common pathogenetic 
basis.6-8 A pathogenetic link between sirenomelia and 
CRS is indicated by a family with 5 affected individuals, 
3 with CRS, and 2 with sirenomelia.14 There is also a 
report of discordant monozygotic twins, one with 
sirenomelia and the other with anal atresia.15 Abnormal 
umbilical arteries are not an invariable feature of 
sirenomelia since rare examples of normal umbilical 
arteries have been reported with sirenomelia.16

One of our patients with sirenomelia (patient 3) 
was a monozygotic twin, whereas another was one 
of monozygotic triplets (patient 4). This supports 
the reports of the high rate of monozygotic twinning 
quoted for sirenomelia, accounting for 10-15% of 
occurrences in monozygotic twin births.3 There is 
an association between sirenomelia and/or CRS and 
VACTERL (vertebral, anal, cardiac, tracheo-esophageal 
fistula, renal, and limb).

Two of our patients (one and 3) had 5 of the 
components of VACTERL without trachea-esophageal 
fistula, which might have been missed as the babies 
died within one hour of birth. The severity of the 
component defects in sirenomelia, especially in the 
gastrointestinal and genitourinary systems can explain 
the presence of the component defects of VACTERL. 
Szumska et al 2008,17 noted that mutation PcsK5 in 
the mouse produced VACTERL - caudal regression 
- Currarino syndrome - like malformations. Castori 
et al18 reported the association of sirenomelia and 
VACTERL in the offspring of a woman with diabetes. 
Lhuaire et al19 reported a case of sirenomelia associated 
with VACTERL with Thomas syndrome. Sirenomelia 
as part of VACTERL association was reported in 3 
cases by Charlier et al.20 Moosa et al21 reported 4 cases 
of sirenomelia/CRS associated with VACTERL, which 
supports the theory that these entities maybe different 
manifestations of a single pathogenetic process. Our 
cases also support this theory.

Classification of sirenomelia. Stocker and Heifetz9 
classified sirenomelia in 7 types: I, all thigh and leg 
bones present. II, single fibula. III, absent fibulae. IV, 
partially fused femurs, fused fibulae. V, partially fused 
femurs, absent fibulae. VI, single femur, single tibia. 
VII, single femur absent tibiae.

It is noteworthy that 2 of our patients (patients 5 
and 6) were sisters with severe CRS, their mother had 
morbid obesity and poorly controlled type II diabetes 
with high levels of HbA1C 10-14% during pregnancy. 
None of the patients with sirenomelia were associated 
with maternal diabetes (Table 1). This finding supports 
the reports that sirenomelia is rarely associated with 
maternal diabetes.20 Kucera22 and Mills23 reported 200 
fold increased risk of CRS with maternal diabetes. Zaw 
and Stone24 described an unusual case of CRS affecting 
only one of a set of monozygotic twins suggesting that 
as yet undefined factors other than hyperglycemia are 
operating in its pathophysiology. 

The teratogenic insult in diabetic embryopathy 
occurs from the third to seventh weeks of gestation at 
the initiation of organogenesis.25 In rats. uncontrolled 
diabetes produced lumbosacral malformations only 
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during the period of organ differentiation.26 The fetus 
appears to be vulnerable to hyperglycemic insult during 
this period of organogenesis as maternal insulin does 
not cross the placenta and fetal insulin is not produced 
before the eighth week of development.27 Therefore, 
stable and good diabetic control in the periconceptional 
period and throughout pregnancy, particularly during 
the early trimester, is of paramount importance to 
prevent congenital malformations.23 The mother of 
the 2 patients with CRS (patients 5 and 6) had type 
II diabetes mellitus and morbid obesity with HbAIC 
ranging from 10-14% during both pregnancies. The 
degree of CRS was more severe in the second patient 
(patient 6), with complete absence of the lumbosacral 
segment (Figure 4). This is due to the long standing poor 
diabetic control. Miller et al28 found no major anomalies 
if the HbAIC was less than 6.9%, and significantly 
lower incidence if HbAIC was less than 8.5%. Green 
et al29 observed a 3% risk of major malformations with 
HbAIC of 9.3%, and 40% with HbAIC more than 
14.4%. Therefore, there is convincing evidence that 
preconception counseling reduces the incidence of 
congenital anomalies in women with diabetes mellitus.

Classification of caudal regression syndrome. 
Renshaw10 classified the spectrum of CRS into 5 types 
based on type of defect and articulation between bones. 
Type 1 has total or partial unilateral sacral agenesis; type 
II has variable lumbar and total sacral agenesis and the 
ilia articulates with the sides of the lowest vertebra; type 
III has variable lumbar and total sacral agenesis and the 
caudal end plate of the lowest vertebra rests above fused 
ilia or an iliac amphiarthrosis; type IV has fusion of soft 
tissues in both lower limbs; and type V, also known as 
sirenomelia, has fused bones of lower limbs.

The association of absent radius, thumb, and index 
finger in one of our patients (patient one) with sirenomelia 
is interesting, it opposes the caudal blastogenesis theory 
and supports the “vascular steal” theory or other genetic 
factors playing a role. Lynch and Wright30 reported 
a case where the mother had diabetes and the infant 
had sirenomelia with renal agenesis and an absent right 
radius similar to our patient (patient one) who also had 
absent thumb and index finger. Taori31 reported a case 
of sirenomelia with absent radii bilaterally, and absent 
thumb. Halder et al32 described a case of sirenomelia 
sequence associated with craniorachischisis totalis, limb 
reduction, and primitive heart. The left upper limb 
showed ill defined hypoplastic humerus, which ended at 
the midshaft, a limb reduction defect indicating chronic 
vascular insufficiency. Santra et al33 also reported a case 
of sirenomelia with hypoplastic right radius and ulna 
and absent carpal metacarpal and phalangeal bones, 

whereas Kulkarni et al34 reported a case of sirenomelia 
with radial dysplasia. 

Based on these reports and our patient (patient one), 
we hypothesize that the underlying pathogenetic cause 
of sirenomelia is a vasculopathy of varying degrees of 
vascular involvement, especially considering that all the 
associated defects were reduction defects. Autopsy is 
helpful in determination of the extent of these associated 
defects, but due to cultural norms and beliefs autopsy is 
not practiced in some countries.

A large epidemiologic study by Orioli et al2 
described the prevalence, associated malformations, and 
maternal characteristics among cases with sirenomelia. 
Data originated from 19 birth defect surveillance 
system members of the international clearing house 
for Birth Defects Surveillance and Research.2 A total 
of 249 cases with sirenomelia were identified among 
25,290,172 births, giving prevalence of 0.98 per 
100,000. At the SFH, Riyadh, Saudi Arabia during 
the study period 1989-2010 (22 years), we identified 
4 cases of sirenomelia out of total births of 124,933 
with a prevalence of 3.2 per 100,000, which is 3 times 
higher than the internationally quoted prevalence of 
one in 100,000. This high rate may be related to genetic 
factors. 

In conclusion, the prevalence of sirenomelia at 
SFH Riyadh is high compared with the international 
prevalence. This may be due to the high consanguineous 
marriages in Saudi Arabia with underlying genetic 
predisposition and other factors like maternal diabetes 
mellitus, which is strongly associated with CRS for 
which strict control is required preconceptionally and 
during pregnancy. With the advances of molecular 
technologies, the genetic basis of these disorders can 
be unraveled. Further research with animal models are 
needed to identify the underlying pathogenetic process 
of these disorders.
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