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Abstract

Sirenomelia is a rare congenital malformative disorder characterized by
fusion of the lower limbs giving a characteristic mermaid-like appearance to
the affected foetus. We report a case of sirenomelia occurring in a 19 year
old Cameroonian woman following premature rupture of membranes and
associated cord prolapse. This is the first documented case in this country.
We highlight some of the cultural myths associated with this disorder and
discuss our findings relative to the present literature and related
controversies on its etiopathogenesis.
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Changes from Version 1

This article has been revised for Version 2 to take into consideration
the pertinent comments from the referees. In particular, statements
presumed to be judgmental by referee Laxmi Baxi were either

duly referenced or eliminated. The section under risk factors
that confused genes with chromosomes has been reviewed and
clarified. More emphasis has also been placed on scientific data in
this version by including the reports from Garrido et al. (2011) on
the possible role of genetic factors in sirenomelia from experimental
work done in mice. Historical data has been removed from the
report as requested by Dr Baxi, and identified repetitions were
curtailed.

In response to the comments made by John Svigos, we have clarified
the actual incidence of the condition (1 in 100.000 pregnancies),
as well as the number of cases occurring in diabetic mothers
(0.5-8.7%), and in twin pregnancies (15-20%). Finally, the
Ethiopathogenesis section has been shortened and made more
precise to better fit a case report.

See referee reports

Introduction

Sirenomelia is an extremely rare congenital malformative disorder,
which is often fatal'. Its incidence is estimated at about 1 in 100,000
pregnancies’, and cases have been reported from all ethnic groups
worldwide’. This anomaly predominantly affects males (sex ratio
2.7:1)*, and is frequent among one of two monozygotic twins’. The
most prominent yet inconstant feature of this malformative disorder
is the complete or partial fusion of the lower limbs into a single
lower limb’. The resultant infant bears a resemblance to the mer-
maid of ancient Greek mythology®. The disorder has equally been
referred to as symmelia, sympodia monopodia, sympus, but most
commonly as the ‘mermaid syndrome’ since the fusion of the lower
limbs gives a characteristic mermaid-like appearance’.

In the African context, such mermaid-like babies are referred to as
‘mammy-water babies’, and bear an evil connotation associated
with witchcraft and sorcery.

The underlying visceral anomalies are usually such that the syn-
drome is incompatible with life’, yet there are a number of reported
cases of surviving infants with this condition in the English
literature®'.

‘We report here the first documented case of sirenomelia in Cameroon,
and discuss our findings in relation to the present literature and
related controversies of its etiopathogenesis.

Case report

Miss N.N, 19 years old G2P0010, a single student at 38 weeks ges-
tation according to her last menstrual period was referred to the
Yaoundé Central Maternity for the management of cord prolapse at
term. Her history revealed premature rupture of membranes 04 days
prior to her consultation, with continuous per vaginal flow of clear
liquor. She declares that foetal movements had been present prior to
membrane rupture. She eventually developed uterine contractions
4 days later with an associated cord prolapse visible at the introitus.
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This pushed her to consult at a health centre from where she was
referred to our hospital.

In her past medical history, she was not diabetic nor did she bear
any known chronic pathologies. There was no family history of
diabetes nor malformations. Her first pregnancy two years earlier
ended up in a clandestine voluntary termination of pregnancy by
endo-uterine aspiration in the first trimester without any recorded
complications. This pregnancy resulted from a non-consanguineous
union with a 23 year old student. This pregnancy was very poorly
followed up in a local health centre with two antenatal consulta-
tions. The few tests that were carried out did not reveal any anoma-
lies, but no ultrasound was done. The evolution of the pregnancy
so far had been uneventful without any history of teratogenic drug
intake or traditional concoctions.

On admission the patient was hemodynamically stable, afebrile,
with a symphysis-fundal height of 26 cm, absent foetal heart
tones, a foetus in cephalic presentation, and a non-pulsating third
degree cord prolapse. The working diagnosis of a prolonged rup-
ture of membranes complicated by third degree cord prolapse and
intrauterine foetal death was made. The patient was induced using
oxytocin infusions, and was placed on prophylactic parenteral anti-
biotics. Labour evolved normally and within 5 hours she expelled
adead first degree macerated foetus with the following morphologi-
cal abnormalities: (see Figure 1-Figure 6).

e Distended abdomen
* umbilical cord with a single artery

e Undetermined sex (absent external genitalia with only a
2x3 cm tag marking the position of the genitalia).

 Imperforate anus

 absence of a urinary meatus

Figure 1. Complete morphological view showing distended
abdomen, fused lower limbs and maceration around the neck.
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Figure 2. Complete morphological view of sirenomelic foetus. Figure 4. Imperforate anus.

Figure 3. Posterior view showing fused lower limbs, imperforate Figure 5. Photograph of the groin area showing the
anus. undetermined external genitalia, and absent urinary meatus.
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Figure 6. Photograph showing the fused feet with 11 toes.

 fused lower segment of the body below the pelvis into a sin-
gle lower limb, with two feet fused posteriorly giving a single
flipper-like foot with eleven toes spread out in a fan-like pat-
tern (Mermaid-like or ‘mammy-water’). The foot was oriented
anteriorly relative to the trunk, and external palpation gave the
impression of probably two femurs and two tibias.

There was complete placental delivery and uterine revision was
done removing membranous debris.

The birth weight of 2.3Kg at 38 weeks gestation reflected intrau-
terine growth restriction.

Traditional and cultural beliefs precluded autopsy, and the corpse
was handed over to the family for burial. The patient was main-
tained on parenteral antibiotics for 48 hours then oral relay was
done on day 2 post-partum. She received adequate post-partum
counselling and was discharged on that day.

Discussion

Sirenomelia or mermaid syndrome is an abnormal development
of the caudal region of the body involving varying degrees of
fusion of the lower limbs with or without bony defects'. It is usually
associated with other visceral defects such as hypoplastic lungs,
cardiac agenesis, absent genitalia, digestive defects, absent kidney
and bladder, vertebral and central nervous system defects'*"”. Death
usually results from obstructive renal failure due to renal agenesis
or dysgenesis, with survival depending on adequate kidney func-
tioning and renal outflow'*.

In our patient however we could not ascertain the nature of the full
foetal anomalies given that an autopsy was never performed, and
no pre-birth imaging was available. Furthermore, the 3™ degree
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cord prolapse was an obvious cause of fetal death. The history was
suggestive of foetal movements in the few days prior to membrane
rupture, hence this foetus could have been born alive.

Etiology and risk factors

The etiology of this multisystemic human malformation is unknown’
and no teratogens have been found in humans'’. Recent evidence
from mice models suggests it can have a genetic basis, yet much
still needs to be done to define the role of candidate genetic factors
in humans’. Certain risk factors however exist.

Maternal diabetes has been described as an important risk factor
for caudal malformations in general’. However, with only about
0.5-3.7% of sirenomelia cases occurring in diabetic mothers'*'*!°,
the association between maternal diabetes and sirenomelia has been
described as weak™. Our patient was not known to be diabetic.

The syndrome is also reported to be associated with twins, with
about 15% to 20% of cases being derived from products of twin
pregnancies™, most of them monozygotic’. Reports actually indi-
cate a 100-150 times higher incidence in monozygotic twins rela-
tive to dizygotic twins or singletons™. In our patient, this was not a
twin gestation, and there was no family history of twinning.

Also, exposure to heavy metals has been shown to be associated

sirenomelia in humans>**,

It is worth noting that although Lynch ef al.”* recognised an autoso-
mal form of caudal dysgenesis, no chromosomal abnormalities are
found in sirenomelia and it does not recur in families'’. This was a
reassuring feature for our patient and should serve as a counseling
feature for mothers bearing babies with this distressing anomaly.

Ethiopathogenesis

The etiopathogenesis of this syndrome has been subject to a lot of
debate over time. Numerous theories have been proposed to explain
its origin.

Stevenson et al.”' proposed the vascular steal theory. This theory
suggests that there is shunting of blood via an abnormal abdominal
artery arising from high up in the aorta towards the placenta. This
leaves the caudal part of the embryo poorly perfused. Consequently
there is hypoplasia of the vasculature distal to the artery leading
to nutritional deficiency of the caudal half of the body”. Hence
there may be complete/incomplete agenesis of the caudal struc-
tures (kidneys, sacrum, and lower portions of the digestive tract)
except the gonads which are intra-abdominal. There could also be
vertebral dysgenesis, lower limb atrophy and inconstant lower limb
fusion'*. The single umbilical artery in our patient favours this theory.
However, Jaiyessimi ef al.”’ reported a case of sirenomelia without
this vitelline artery steal, indicating that factors other than vitelline
artery steal could be responsible for sirenomelia in humans.

The defective blastogenesis theory regards sirenomelia as part of

the caudal regression syndrome (CRS)?, more recently referred to as
caudal dysgenesis**°. This is a rare congenital defect characterized
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by a broad spectrum of lumbosacral dysgenesis. According to the
this theory, during the ultimate stages of gastrulation occurring by
the third week of intra-uterine life, there is a defect in blastogenesis
leading to a wide range of phenotypic manifestations on the caudal
extremity”>”’. Even though the syndrome was initially described by
Duhamel to include genitourinary and vertebral anomalies, phe-
notypic expression depends on the intensity, duration and initiation
time of the underlying event’. Some authors consider sirenomelia to
be the most extreme form of this relentless condition®.

However for authors such as Pinette ef al.'’, the distinction between
caudal regression syndrome and sirenomelia remains speculative.

A further theory described in the literature regards sirenomelia as
part of the VACTERL syndrome. VACTERL syndrome involves
vertebral, anal, cardiovascular, tracheal esophageal, renal and limb
dysgenesis. There is a major overlap in the phenotypic manifesta-
tions of sirenomelia and VACTERL™. In most cases, the distinction
between sirenomelia sequence and VACTERL lies within the sever-
ity of the component defects, and the single lower limb in sirenom-
elia can be regarded as an indicator of other severe malformations,
especially in the gastrointestinal and genito-urinary systems”’. In
our patient the lack of an autopsy did not permit any assertions to
be made as to the relationship with VACTERL.

Other theories exist, but given their controversies in the literature,
they are not considered here. Yet the overlap in these syndromes/
theories waters the debate in the scientific world as to the unique-
ness or diversities of these syndromes.

Classification
Stocker and Heifetz"” classified the sirenomelia sequence into
7 types as shown be in Table 1.

We did not have any radiographs and could therefore not classify
our patient into any of these categories with certainty even though
external palpation was in favour of a type 1.

Table 1. Classification of the Sirenomelic sequence
adapted from Stocker and Heifetz'*.

Type Characteristic

I All thigh and leg bones are present

Il Single fibula

1l Absent fibula

% Partially fused femurs, fused fibulae

V Partially fused femurs

VI Single femur, single tibia

VIl Single femur, absent tibia
Diagnosis

The past medical history of the patient could identify patients at
risk. Antenatal diagnosis is possible on ultrasound and x-ray. Ultra-
sound is however the predominant diagnostic tool. Moreover, there
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is no open defect which could cause abnormal increases in alpha

29

foeto-protein levels™.

Ultrasound features permitting confirmation of the diagnosis
include lack of tibia/fibula, a single femur, convergent femoral
bones, bilateral renal agenesis, polycystic kidneys/renal agenesis,
obstructive uropathy and intra-uterine growth retardation®. The
use of ultrasound in diagnosis is however not without difficulty.
In sirenomelic foetuses, bilateral renal agenesis causes severe
oligohydramnios thus limiting ultrasound evaluation of the limbs in
the second and third trimesters®'*”. However, in earlier gestational
ages, the amniotic fluid volume may be sufficient to detect abnormal
lower limbs. In such cases, we may notice in addition to abnormal
lower limbs, bilateral renal dysgenesis, absent bladder, undetermined
external genitalia, anorectal agenesis and lumbosacral agenesis”.
Other abnormalities may touch the cardiovascular system and
abdominal walls.

Antenatal confirmation of the diagnosis justifies a therapeutic ter-
mination of the pregnancy.

At delivery, clinical evaluation is usually sufficient to confirm the
diagnosis. In our case, the diagnosis was obvious given the fused
lower limbs, single umbilical artery, and imperforate anus. However
radiographic images are important if we are to be able to classify
the condition according to the Stocker and Heifer classification
(Table 1)". An autopsy permits determination of the extent of the
associated anomalies, but is usually of limited use in the African
context where cultural norms and beliefs largely precludes its practice.

Management and prognosis

Sirenomelia carries with it a very poor prognosis. Survival is
largely dependent on the extent of visceral anomalies, especially
obstructive renal failure due to renal agenesis/dysgenesis'®. In the
case of antenatal diagnosis, a voluntary termination of pregnancy
is advisable in order to avoid the physical and psychological stress
to parents and the family. This decision however depends on the
gestational age of the pregnancy, the severity of the malformations
and of course the desires of the parents'’.

Recent reports indicate that about 50% of these infants are born
alive after 8-9 months gestation'’. However most of them die
within 5 days of life’*. The management of sirenomelia is difficult
and expensive, and the outcome is unpredictable'’. The main thera-
peutic modality involves surgical and medical compensation aimed
mainly at maintaining adequate renal function. Surgery to correct
the anomaly and separate the fused limbs is usually not a prior-
ity as there is no guarantee of its success, and it carries with it an
increased risk of compromising the life of an already delicate infant.

There have been reports of surviving sirenomelic foetuses*'>. Perti-
nent amongst these is the case of the surviving infant with sirenom-
elia associated with absent bladder reported by Stanton ef al.'”. This
infant underwent 5 surgeries before the age of 4 years and continues
to be bedridden and dependent. In the case described by Pinette
et al.'°, the infant received a renal transplant using a cadaveric donor
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kidney. By publication time, this I infant was 5 years old with nor-
mal renal and cognitive development for her age. However, separa-
tion of the lower limbs was indefinitely delayed due to concerns
regarding disruption of blood supply to abdominal organs and the
transplanted kidney.

These reflect the constraints, both financial and physical to conserv-
atively manage sirenomelia and reiterate the importance of antena-
tal diagnosis and voluntary termination of pregnancy especially in
our resource limited settings like ours.

Conclusion

Sirenomelia remains a rare but peculiar syndrome. Controversies
on its etiopathogenesis persist. Its antenatal diagnosis is possible
albeit difficult by ultrasound. The associated visceral anomalies
are usually incompatible with life. However surviving sirenomelic
foetuses have been described with costly conservative management
and mediocre results. In the African context, these mermaid-like
foetuses are described as ‘mammy-water babies’. This carries with
it the connotation of sorcery and witchcraft with which no family
wishes to be identified. Therefore antenatal diagnosis and termina-
tion of pregnancy is advisable. Knowledge of this rare syndrome is

References

F1000Research 2012, 1:6 Last updated: 16 MAY 2019

important to dissipate cultural myths whenever it occurs, and free
the family from stigmatization.

Consent

Written informed consent for publication of their clinical details
and/or clinical images was obtained from the patient/parent/
guardian/relative of the patient.

Author contributions

F.M received the patient and discussed the case history and man-
agement with PN. EM wrote the first draft of the article. EM
and P.N read and revised several versions of the manuscript. Both
authors read and approved the final manuscript.

Competing interests
The authors do not declare any competing interests.

Grant information
The author(s) declared that no grants were involved in supporting
this work.

1. Taori KB, Mitra K, Ghonga NP, et al.: Sirenomelia sequence (mermaid): report of
three cases. Indian J Radiol Imaging. 2002; 12: 399-401.
Reference Source

2. Martinez-Frias ML, Garcia A, Bermejo E, et al.: Cyclopia and sirenomelia in a
liveborn infant. J Med Genet. 1998; 35(3): 263—4.
PubMed Abstract | Publisher Full Text | Free Full Text

3. Garrido-Allepuz C, Haro E, Gonzalez-Lamuno D, et al.: A clinical and experimental
overview of sirenomelia: insight into the mechanisms of congenital limb
malformations. Dis Model Mech. 2011; 4(3): 289-99.
PubMed Abstract | Publisher Full Text | Free Full Text

4. Valenzano M, Paoletti R, Rossi A, et al.: Sirenomelia. Pathological features, antenatal
ultrasonographic clues, and a review of current embryogenic theories. Hum
Reprod Update. 1999; 5(1): 82—6.

PubMed Abstract | Publisher Full Text

5. Di LM, Brandt ML, Veilleux A, et al.: Sirenomelia in an identical twin: a case
report. J Pediatr Surg. 1991; 26(11): 1334-6.

PubMed Abstract | Publisher Full Text

6. Messineo A, Innocenti M, Gelli R, et al.: Multidisciplinary surgical approach to a
surviving infant with sirenomelia. Pediatrics. 2006; 118(1): e220-e223.
PubMed Abstract | Publisher Full Text

7. Kulkarni ML, Sureshkumar C, Sindhur PS, et al.: Sirenomelia with spina bifida.
Indian Pediatr. 1994; 31(1): 51-5.
PubMed Abstract

8. Savader SJ, Savader BL, Clark RA, et al.: Sirenomelia without Potter syndrome:
MR characteristics. J Comput Assist Tomogr. 1989; 13(4): 689-91.
PubMed Abstract | Publisher Full Text

9. Murphy JJ, Fraser GC, Blair GK, et al.: Sirenomelia: case of the surviving mermaid.
J Pediatr Surg. 1992; 27(10): 1265-8.
PubMed Abstract | Publisher Full Text

10. Clarke LA, Stringer DA, Fraser GC, et al.: Long term survival of an infant with
sirenomelia. Am J Med Genet. 1993; 45(3): 292—-6.
PubMed Abstract | Publisher Full Text

11. McCoy MC, Chescheir NC, Kuller JA, et al.: A fetus with sirenomelia, omphalocele,
and meningomyelocele, but normal kidneys. Teratology. 1994; 50(2): 168—71.
PubMed Abstract | Publisher Full Text

12.  Stanton MP, Penington EC, Hutson JM, et al.: A surviving infant with sirenomelia
(Mermaid syndrome) associated with absent bladder. J Pediatr Surg. 2003;
38(8): 1266-8.

PubMed Abstract | Publisher Full Text

13.  Stocker JT, Heifetz SA: Sirenomelia. A morphological study of 33 cases and
review of the literature. Perspect Pediatr Pathol. 1987; 10: 7-50.

PubMed Abstract

14. Tang TT, Oechler HW, Hinke DH, et al.: Limb body-wall complex in association

with sirenomelia sequence. Am J Med Genet. 1991; 41(1): 21-5.
PubMed Abstract | Publisher Full Text

15.  Rodriguez JI, Palacios J, Razquin S, et al.: Sirenomelia and anencephaly. Am J
Med Genet. 1991; 39(1): 25-7.
PubMed Abstract | Publisher Full Text

16.  Pinette MG, Hand M, Hunt RC, et al.: Surviving sirenomelia. J Ultrasound Med.
2005; 24(11): 1555-9.
PubMed Abstract

17.  Fadhlaoui A, Khrouf M, Gaigi S, et al.: The sirenomelia sequence: a case history.
Clin Med Insights Case Rep. 2010; 3: 41-9.
PubMed Abstract | Publisher Full Text | Free Full Text

18. Duncan PA, Shapiro LR, Klein RM, et al.: Sacrococcygeal dysgenesis association.
Am J Med Genet. 1991; 41(2): 153-61.
PubMed Abstract | Publisher Full Text

19.  Lynch SA, Wright C: Sirenomelia, limb reduction defects, cardiovascular
malformation, renal agenesis in an infant born to a diabetic mother. Clin
Dysmorphol. 1997; 6(1): 75-80.

PubMed Abstract

20. Jaiyesimi F, Gomathinayagam T, Dixit A, et al.: Sirenomelia without vitelline
artery steal. Ann Saudi Med. 1998; 18(6): 542—4.

PubMed Abstract

21.  Stevenson RE, Jones KL, Phelan MC, et al.: Vascular steal: the pathogenic
mechanism producing sirenomelia and associated defects of the viscera and
soft tissues. Pediatrics. 1986; 78(3): 451-7.
PubMed Abstract

22. Castilla EE, Mastroiacovo P, Lopez-Camelo JS, et al.: Sirenomelia and cyclopia
cluster in Cali, Colombia. Am J Med Genet A. 2008; 146A(20): 2626-36.
PubMed Abstract | Publisher Full Text

23.  Orioli IM, Mastroiacovo P, Lopez-Camelo JS, et al.: Clusters of sirenomelia in
South America. Birth Defects Res A Clin Mol Teratol. 2009; 85(2): 112-8.
PubMed Abstract | Publisher Full Text

24.  Lynch SA, Bond PM, Copp AJ, et al.: A gene for autosomal dominant sacral
agenesis maps to the holoprosencephaly region at 7q36. Nat Genet. 1995;
11(1): 93-5.
PubMed Abstract | Publisher Full Text

25.  Opitz JM, Zanni G, Reynolds JF Jr, et al.: Defects of blastogenesis. Am J Med
Genet. 2002; 115(4): 269-86.
PubMed Abstract | Publisher Full Text

26. Thottungal AD, Charles AK, Dickinson JE, et al.: Caudal dysgenesis and
sirenomelia-single centre experience suggests common pathogenic basis. Am
J Med Genet A. 2010; 152A(10): 2578-87.
PubMed Abstract | Publisher Full Text

27. Duesterhoeft SM, Ernst LM, Siebert JR, et al.: Five cases of caudal regression

Page 6 of 10


http://www.ijri.org/article.asp?issn=0971-3026;year=2002;volume=12;issue=3;spage=399;epage=401;aulast=Taori
http://www.ncbi.nlm.nih.gov/pubmed/9541120
http://dx.doi.org/10.1136/jmg.35.3.263-a
http://www.ncbi.nlm.nih.gov/pmc/articles/1051265
http://www.ncbi.nlm.nih.gov/pubmed/21504909
http://dx.doi.org/10.1242/dmm.007732
http://www.ncbi.nlm.nih.gov/pmc/articles/3097451
http://www.ncbi.nlm.nih.gov/pubmed/10333372
http://dx.doi.org/10.1093/humupd/5.1.82
http://www.ncbi.nlm.nih.gov/pubmed/1812270
http://dx.doi.org/10.1016/0022-3468%2891%2990614-Y
http://www.ncbi.nlm.nih.gov/pubmed/16801393
http://dx.doi.org/10.1542/peds.2005-3001
http://www.ncbi.nlm.nih.gov/pubmed/7883321
http://www.ncbi.nlm.nih.gov/pubmed/2745791
http://dx.doi.org/10.1097/00004728-198907000-00027
http://www.ncbi.nlm.nih.gov/pubmed/1403499
http://dx.doi.org/10.1016/0022-3468%2892%2990270-H
http://www.ncbi.nlm.nih.gov/pubmed/8434614
http://dx.doi.org/10.1002/ajmg.1320450303
http://www.ncbi.nlm.nih.gov/pubmed/7801305
http://dx.doi.org/10.1002/tera.1420500212
http://www.ncbi.nlm.nih.gov/pubmed/12891511
http://dx.doi.org/10.1016/S0022-3468%2803%2900286-0
http://www.ncbi.nlm.nih.gov/pubmed/3588246
http://www.ncbi.nlm.nih.gov/pubmed/1719813
http://dx.doi.org/10.1002/ajmg.1320410107
http://www.ncbi.nlm.nih.gov/pubmed/1867259
http://dx.doi.org/10.1002/ajmg.1320390107
http://www.ncbi.nlm.nih.gov/pubmed/16239660
http://www.ncbi.nlm.nih.gov/pubmed/21769253
http://dx.doi.org/10.4137/CCRep.S5347
http://www.ncbi.nlm.nih.gov/pmc/articles/3046016
http://www.ncbi.nlm.nih.gov/pubmed/1785625
http://dx.doi.org/10.1002/ajmg.1320410203
http://www.ncbi.nlm.nih.gov/pubmed/9018422
http://www.ncbi.nlm.nih.gov/pubmed/17344743
http://www.ncbi.nlm.nih.gov/pubmed/3748679
http://www.ncbi.nlm.nih.gov/pubmed/18798307
http://dx.doi.org/10.1002/ajmg.a.32506
http://www.ncbi.nlm.nih.gov/pubmed/18712806
http://dx.doi.org/10.1002/bdra.20492
http://www.ncbi.nlm.nih.gov/pubmed/7550324
http://dx.doi.org/10.1038/ng0995-93
http://www.ncbi.nlm.nih.gov/pubmed/12503120
http://dx.doi.org/10.1002/ajmg.10983
http://www.ncbi.nlm.nih.gov/pubmed/20734338
http://dx.doi.org/10.1002/ajmg.a.33599
http://dx.doi.org/10.1016/0022-3468(91)90614-Y
http://dx.doi.org/10.1016/0022-3468(92)90270-H
http://dx.doi.org/10.1016/S0022-3468(03)00286-0

28.

29.

with an aberrant abdominal umbilical artery: Further support for a caudal

regression-sirenomelia spectrum. Am J Med Genet A. 2007; 143A(24): 3175-84.

PubMed Abstract | Publisher Full Text

Duhamel B: From the Mermaid to Anal Imperforation: The Syndrome of Caudal
Regression. Arch Dis Child. 1961; 36(186): 152-5.

PubMed Abstract | Publisher Full Text | Free Full Text

Davari F, Googol N, Kaveh M, et al.: Sirenomelia (mermaid syndrome) in an
infant of a diabetic mother. Acta Medica Iranica. 2003; 41(1): 69-72.

Reference Source

30.

31.

32.

F1000Research 2012, 1:6 Last updated: 16 MAY 2019

Sirtori M, Ghidini A, Romero R, et al.: Prenatal diagnosis of sirenomelia. J Ultrasound
Med. 1989; 8(2): 83-8.

PubMed Abstract

Chenoweth CK, Kellogg SJ, Abu-Yousef MM, et al.: Antenatal sonographic
diagnosis of sirenomelia. J Clin Ultrasound. 1991; 19(3): 167-71.

PubMed Abstract | Publisher Full Text

van Zalen-Sprock MM, van Vugt JM, van der Harten JJ, et al.: Early second-
trimester diagnosis of sirenomelia. Prenat Diagn. 1995; 15(2): 171-7.
PubMed Abstract | Publisher Full Text

Page 7 of 10


http://www.ncbi.nlm.nih.gov/pubmed/2651695
http://www.ncbi.nlm.nih.gov/pubmed/1849924
http://dx.doi.org/10.1002/jcu.1870190308
http://www.ncbi.nlm.nih.gov/pubmed/7784370
http://dx.doi.org/10.1002/pd.1970150211
http://www.ncbi.nlm.nih.gov/pubmed/17963219
http://dx.doi.org/10.1002/ajmg.a.32028
http://www.ncbi.nlm.nih.gov/pubmed/21032381
http://dx.doi.org/10.1136/adc.36.186.152
http://www.ncbi.nlm.nih.gov/pmc/articles/2012743
http://journals.tums.ac.ir/upload_files/pdf/_/1043.pdf

FIOOOResearch F1000Research 2012, 1:6 Last updated: 16 MAY 2019

Open Peer Review

Current Peer Review Status: v Vv

Reviewer Report 24 September 2012

https://doi.org/10.5256/f1000research.550.r259

© 2012 Svigos J. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

v

John Svigos
Maternal Fetal Medicine Unit, Women’s and Children’s Hospital, Adelaide, SA, Australia

The article reads much better now, and it represents the most comprehensive current review of
sirenomelia in the available literature.

Competing Interests: No competing interests were disclosed.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Reviewer Report 27 July 2012

https://doi.org/10.5256/f1000research.102.r258

© 2012 Svigos J. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

v

John Svigos
Maternal Fetal Medicine Unit, Women’s and Children’s Hospital, Adelaide, SA, Australia

This is an interesting article with some quaint comments indicative of local community attitudes to bizarre
abnormalities, which increase the appeal of the article.

Page 8 of 10


https://doi.org/10.5256/f1000research.550.r259
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.5256/f1000research.102.r258
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

FIOOOResearch F1000Research 2012, 1:6 Last updated: 16 MAY 2019

The author(s) should consider being more specific about the actual incidence of the abnormality itself and
the actual incidence associated with twins and diabetes. The author(s) should also review the level of
detail under the ‘Ethiopathogenesis’ and ‘Classification’ subheadings, as | believe that these sections
should be shortened/abbreviated if it is to fulfill the criteria of a ‘Case Report’ presentation.

Competing Interests: No competing interests were disclosed.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Author Response 12 Sep 2012
Frederick Morfaw, Department of Obstetrics and Gynaecology, Faculty of Medicines and
Biomedical Sciences, University of Yaoundé, Cameroon

Thank you for your very pertinent comments. With these taken on board we have now reviewed the
work and made changes accordingly in a new version of the article.

Competing Interests: No competing interests were disclosed.

Reviewer Report 26 July 2012

https://doi.org/10.5256/f1000research.102.r257

© 2012 Baxi L. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

v

Laxmi Baxi
Department of Obstetrics and Gynecology, Columbia University Medical Center, New York, NY, USA

This is an interesting article. However there are a few things that need addressing:
1. There should be no judgmental statements.

2. The author(s) should not confuse between gene and chromosomes.

3. There should be more emphasis on scientific data and information.

4. If the author(s) do need to address historical data, then it should be in full.

It is too bad there isn’t any pre- or post-birth imaging, however the photographs presented are interesting.
There also seems to be a repetition of some facts, which need to be curtailed.

Competing Interests: No competing interests were disclosed.

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Author Response 12 Sep 2012

Page 9 of 10


https://doi.org/10.5256/f1000research.102.r257
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

FIOOOResearch F1000Research 2012, 1:6 Last updated: 16 MAY 2019

Frederick Morfaw, Department of Obstetrics and Gynaecology, Faculty of Medicines and
Biomedical Sciences, University of Yaoundé, Cameroon

Thank you for your very pertinent comments. With these taken on board we have now reviewed the
work and made changes accordingly in a new version of the article.

Competing Interests: No competing interests were disclosed.

The benefits of publishing with F1000Research:

®  Your article is published within days, with no editorial bias

®  You can publish traditional articles, null/negative results, case reports, data notes and more
® The peer review process is transparent and collaborative

®  Your article is indexed in PubMed after passing peer review

® Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com F]m Resea rCh

Page 10 of 10



