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Case Report

Sirenomelia in one of Nigerian monochorionic twins
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Summary

A 1,600gm baby with sirecnomelia (caudal regression syndrome)
associated with extensive anomalies in the internal organs
occurring in onc of a sct of monochromic twins delivered at the
Olabisi Onabanjo University Teaching Hospital (OOUTH),
Shagamu, Nigeria is bcing reported. The baby lived for
approximately twenty hours. The co-twin had no obvious
malformation.
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Résumé

Une bébé de 1600 grammes avec la seronemeclic (syndrome de
régression caudale) associe d'anormalies intense des organes
internc apparut dans un groupe de jumecaux identiques accouchés
a' I'hopital d’Olabisi Onabanjo (OOUTH), Shagamu, Nigeria.
Le bébé avait vécu approroximativement pendant vingt heures,
le second jumcau n'avait aucune malformation remarquable.

Introduction =~

Sirenomclia, a complex malformation first described by
Duhamel in 1961 [1] is one of the most interesting conditions
in teratology. With a reported incidence of about 1.5-4.2/100,000
live births [2], the abnormality had not been reported from
Nigeria as shown by perusal through the literature. It is known
by such terms as caudal regression syndrome and the ‘mermaid’.
The main feature is the presence of a single lower limb with the
absence of anal and genital structures. Sirenomelia arouses
further interest because of the associated abnormalities in the
vertebral, anal, cardiac, tracheal, esophageal, renal and limb,
the so-called VACTERL association.

The single lower limb may be characterized by two
feet (simpus dipus), one foot (simpus monopus), Or no recog-
nizable foot (simpus apus). The deformed limb may be oriented
posteriorly [3] or anteriorly [4]. In a combined series of 134
cascs of sirenomelia reported by Duncan ef al [5] and that qf
Stocker and Hefetz [2), the most commonly occurring associ-
ated abnormalities were; vertebral, sacrum and pelvic (100%),
lower limb (100%), anorectal (97%), renal (93%) and genital
(85%).

The condition is ubiquitous but very little is known
with certainty about the actiology. The theory of the vitelline
arterial steal [6) as evidenced by a single umbilical artery had
been widely accepted as involved in its actiology. However,
because not all cases are associated with this finding (the above
series reported only 79% with arterial steal), other aetiological
factors proposed have included excessive cell death in the primi
tive streak and hindgut mesoderm of the foetus during the criti-
cal period of development in- utero [7,8]. Genetic factors [9]

Correspondence: Dr. A.M.O. Shonubi, P.O. Box 111, Shagamu, Ogun
State, Nigeria

and the role of teratogenic chemicals [7,8] following the thali-
domide tragedy are also considered as causes. Furthermore, dia-
betes mellitus in the mother had been implicated in this condi-
tion as well.[1,10]

We report below an interesting case of sirenomelia
bomn to healthy Nigerian parents from the South-western part
of the country. The case is particularly interesting becausc only
one of a sct of monochoronic twins had the abnormality and it
was associated with the viteline arterial steal.

Case report

A twenty-two year old, gravida 4, para 3'' woman went into
spontancous labour and had normal vaginal delivery of a set of
twins at a gestational age of 35 weeks. The mother had antena-
tal booking at 18 weeks gestation. At the next antenatal visit 4
weeks later, it was noticed that the fundal height was bigger
than the gestational age of pregnancy. An ultrasound scan at 29
weeks gestation confirmed monochorionic twins with no dis-
cernible foetal abnormality. There was polyhydramnios and the
estimated gestational age was 28.5+1 wecks.

A review of the obstetric and gynaecological history
revealed no congenital abnormalities in any of her previous
children. She denied any form of illness or ingestion of drugs
(including native concoctions) other than the routine hacmatinics
and antimalarials prescribed by her attending doctor during preg-
nancy.

The first twin (Baby A) was a male baby who pre-
sented with vertex, had a normal vaginal delivery with Apgar
scores of 8 and 10 at 1 and 5 minutes respectively. He weighed
2,450gm and was normal. The second twin (Baby B), delivered
by breech, had Apgar scores of 2 and 5 at | and 5 minutes
respectively. He weighed 1,600gm and had gross multiple con-
genital malformations. There was a single placenta, which
weighed 1,080gm. Baby B was centrally cyanosed in spite of
adequate respiratory efforts. The occipito-frontal circumference
(OFC) was 32 (-2.5D) cm and crown-heel length was 35cm (-
2.5D). The baby remained centrally cyanosed despite satisfac-
tory resuscitative measures. The respiratory rate was 52/minute
with fair air entry into both lungs and coarsc crepitations. The
heart rate, 136/minute, was regular with normal first and sec-
ond heart sounds. No murmur was heard. There was no exter-
nal genitalia or anal opcning. A tapering stump which was
anteriorily flexed replaced the lower limbs. The baby cried
poorly although no obvious neural tube defect was noted. Spon-
tancous movements were observed in both upper limbs and the
lower single stump.

A baby-graph (Figs. 1a and 1b) revealed deformed
sacrum and pelvic bone, a single femur and a rudimentary tibia.
The abdominal gas pattern appeared within normal limits but
did not extend to the anal verge. The baby lived for only twenty
hours.

A detailed post mortem examination revealed the fol-
lowing cxtensive anomalies: high arched palate, high ano-rec-
tal agenesis (blind ending sigmoid colon); vesical agenesis with
bilateral agenesis of kidneys and ureters, bilateral undescended
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Fig. 1a:  Antero-postenion baby -graph showing detormed sacrum,
pelvis, single femur, rudimentary tibia and absent fibula in the simpus

apus.

Fig. 1b: Latcral baby-graph showing the sacrum pointed posteriorly,
the simpus apus anteriorly oricnted and held at fixed flexion relative

to the trunk

gonads; transversely lying heart with triscupid valve atresia and
hypertrophic right ventricle, huge superior vena cava, a fibrotic
ductus arteriosus, and a single umbilical artery originating from
the aorta near the celiac axis; absent cauda equina, deformed
pelvic bone, single femur and rudimentary tibia.

Discussion

The caudal regression syndrome includes a spectrum of anoma-
lics, from imperforate anus to the extreme malformation of
Sircnomelia [1,11,12]. Sirenomelia is a rare congenital malfor-
mation and its occurrence in one of a sct of twins is even more
rare [13,14]. Our patient who had ano-rectal agenesis, absent
cexternal genitalia, a single lower extremity and extensive anoma-
lies of the internal organs represents a typical case of Sirenomelia
[11,15].

The exact cause of Sircnomelia is still unknown. The
results of the work by Chandebois and Brunet [16] suggest that
the various developmental defects seem to have a single com-
mon origin viz the speeding up of the progression of cell differ-
entiation in the notochord anlarge (which is the organisation
centre of the embryo) during the regression of the Hensen’s
node. A gene mutation as well as mechanical stress have been
incriminated in the abnormal development of the notochord

anlarge [16). The co-existence of genito-urinary, gastro-intesti-
nal and skelctal anomalies in some of the reported cases of
sirenomelia are thought to result from defects in the posterior
axis mesoderm during the third or fourth week of gestation
[11,12,15].
Disscction of abdominal vasculature in eleven cases
of sirenomelia by Stevenson ef al [6] has demonstrated a pat-
tern of vascular abnormalitics that explains the defects usually
found in this condition. The common feature is the presence of
a single large artery, arising high on the abdominz}l aorta, which
assumes the function of the two umbilical arteries. This large
artery, called “steal vessel” diverts nutricn.ts away from the cau-
dal end of the embryo. Thus, organs supplied by the aorta distal
to the level of this steal vesscl are underdeveloped, malformed
or arrested in some incomplete stage [6]. In contrast to these
various concepts [6,16], the single lower extremity in
sirenomelia has also been attributed to failure of the lower limb
bud to be cleaved into two lateral masscs by an intervening
allantois.[0].
Although, we did not perform whole-body angiograph
(on our patient) as in the study by Talamo et al [17], our find-
ings on detailed dissection, particularly that of single large
umbilical artery (originating from the aorta just distal to the
celiac axis), are strongly in support of the theory of “vascular
stcal” causing a diversion of blood flow away from pelvic struc-
tures during the critical period of development as a more likely
explanation of the wide spectrum of malformations seen in our
patient rather than incrcase in cell differentiation in the noto-
chord anlarge during the regression of the Hensen's node.[16].
A genc mutation as well as mechanical stress result-
ing in the abnormal behaviour of the notochord anlarge is most
unlikely in the present case in view of the fact that the first of
the set of twins is normal. If the theory of gene mutation were
to be applicable, both twins in a monochorionic situation would
probably have manifested varying degrees of malformation.
Indeed, to date, there is no direct evidence of a genetic basis for
sirenomelia [18]. However, in accepting the™ Vascular steal”
theory, the inducing factors remain unexplained. Pethaps more
detailed studies in future, based on appropriatc experimental
models could address this issuc.

Acknowledgements

We would like to express our appreciation to Dr. Tony Marinho,
who carriced out the antenatal ultrasound investigation, and to
our colleagues: Dr. F. N. Njokama, Dr S A. Agbahowe, Profes-
sor O.. O. Adetoro and Professor F. Komolafe for their con-
structive criticisms in the final preparation of this report.

References

I« Duhamel B. From the mermaid to anal imperforation:

the syndrome of caudal regression. Arch. Dis, Child.

1961; 36:152-155

Sto'kcr J. T and Heifetz S A. Sirenomelia: a morpho-

logical study of 33 cases and review of the literature.

Perspeet. Pacdiatr. Pathol. 1987; 10, 7-50.

3. Egan J F X, Petrikovsky B M, Vintzilcos A M ef al
Combined Pentalogy of Cantrell and Sirenomelia: 2
case report with speculation about a common actiol-
ogy. Am J Perinatol. 1993 ; 10, 327-329

4 Murphy J J, Fraser G C and Blair G K. Sircnomelia:

case of the surviving mermaid. J. Paed. Surg. 1992

27: 1265-1268

Duncan P A, Shapiro L R and Klein R M. Sacrococ-

o



.V.':

Sirenomelia in monochorionic twins

cygeal dysgenesis association. Am J Med. Genet.
1991, 41: 153-161
Stevenson R. E., Jones K. L. Phelan M C er al, Vas-
cular steal: the pathogenic mechanism producing
sirenomelia and associated defects of the viscera and
soft tissues. Pacdiatrics 1986: 78: 451-457
Alles A J and Sulik K K. A review of caudal dys-
genesis and its pathogenesis as illustrated in an ani-
mal model. Birth Defects 1993. 29: 83-102
Wei S and Sulik K K. Pathogenesis of caudal dys-
genesis/sirenomelia induced by ochratoxin A in chick
embryos. Teratology. 1996; 53: 378-39].
Lynch S A, Bond P M, Copp A Jetal A gene for
autosomal dominant sacral agenesis maps to the
holoprosencephaly region. Nat. Genet. 1995; 11: 93-
95
Lynch S A and Wright C. Sirenomelia, limb reduc-
tion defects, cardiovascular malformation, renal agen-
esis in an infant born to a diabetic mother. Clin.
Dysmorphol. 1997; 6: 75-80.
Valenzaro M., Paoletti R, Rossi A et al. Sirenomelia,
pathological features, antenatal ultrasonographic
clues, and a review of current embryogenic theories
Human Reproductive Update. 1999; 5: 82 — 86

12.

16.

17.

379

Padmanabhan R., Naruse I and Shiota K.Caudal dys-
genesis in staged human embryos: Camegic stages
16 - 23 AmJ Med Genet 1999; 87: 115 - 127
Schwaibold H. Ochler U, et al. Sircnomeliaand ancn-
cephaly in onc of dizygotic twins. Tetratology 1986;
34: 243-247

Young 1.D., O-Reily K. M and Kendall C. H. Etio-
logical heterogeneity in Sirenomelia Pacdiatr. Pathol
1986; 5: 31 - 43

Heyl W. Funk A. Grun M er al Sirecnomelia — prena-
tal diagnosis and clinical consequences of rare ab-
normality Zcitschrift Fur Guburtshilfe and
Nconatologic 1998 202: 121-126

Chandcbois R and Brunct C. Origin of abnormality
in a human Simelian foctus as clucidated by our
knowledge of vertebrac development. Tetratology
1987; 36: 11-22

Talamo TS, Macpherson TA and Dominguez R.
Sirenomelia. Angiographic demonstration of vascu-
laranomalies. Arch Patho. Lab. Med 1982; 106: 347-
348

Jaiyesimi F and Gomathinayagam T. Sirenomelia
without viteline artery steal. Internet communica
tion, 1998, at http: //www.kfshrc.cdu.SA / annals /
186/98-044. html


http://www.kfshrc.edu.SA

