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Abstract

surgical separation is performed.

was removed from the body of the autosite twin.
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Background Heteropagus twinning is a rare birth defect in 1 in million live births. Epigastric heteropagus is the most
frequent type, in which a smaller dependent (parasite twin) is attached to the body of the host (autosite twin)

to the thorax and umbilicus. Several congenital anomalies have been previously described in the host twin. We
describe the first case of epigastric heteropagus twinning with dextrocardia and situs inversus in which a successful

Case presentation A 48-h-old female sex twins were presented to Bahawal Victoria Hospital. A careful anatomic
study using contrast X-ray, magnetic resonance imaging, and echocardiogram showed epigastric heteropagus
twinning and situs inversus in autosite twin. A successful surgical separation was performed, and the parasite twin

Conclusions Antepartum screening detects congenital malformations; however, several pregnancies are unsuper-
vised in underdeveloped countries. In the case of heteropagus twinning, careful surgical separation in the absence
of complications leads to the favorable survival of the autosite twin.
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Background

Heteropagus twinning is a type of conjoined twinning in
which a partially formed twin (parasite twin) is attached
and dependent on a fully developed twin (autosite twin).
The literature on heteropagus twinning mainly comprises
of isolated case reports. It is an extremely rare condition
with an estimated incidence of 1 per 1 million live births
[1]. “Epigastric” or “ompahalopagus” heteropagus twin-
ning is the most common anatomical variant comprising
59% of the cases in which the primary area of attachment
is at the level of umbilicus and thorax, without sharing
the heart [1, 2]. A male predominance is seen in cases of
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epigastric heteropagus, and congenital heart defects in
autosite are seen in half of the cases described [1, 3].

We present a case of female epigastric heteropagus
twins with dextrocardia, having successful surgical out-
comes. Only two cases of epigastric twinning with dex-
trocardia have been previously described in the medical
literature.

Case presentation
A female infant weighing 4 kg was received on day 2 of
life in the outpatient pediatric surgery department with
heteropagus twinning. The infant was born after a full-
term pregnancy, to an 18-year-old mother (G1, P1), from
a consanguineous marriage. The pregnancy was unsuper-
vised, and the infant was delivered via C-section.

The parasite was attached to the autosite at the thora-
coepigastric region. The parasite consisted of a head with
macrocrania, facial dysmorphia, a misshapen trunk, one
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ear, one immobile rudimentary leg, and no perineum
(Fig. 1A).

The autosite was healthy and active. The physical
examination revealed no abnormalities, and all neonatal
reflexes were normal. The hematological and biochemical
workup was also within normal limits.

Acquisition Time : 3:29:55 PM
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The barium contrast enema (Fig. 1B) revealed mid-
abdominal bowel loops predominantly in the healthy
twin, and a single loop exhibited in the parasite twin.
MRI showed that the brain and spine were unremarka-
ble in the healthy twin. An abnormal corpus callosum,
hypoplastic brain parenchyma, and hydrocephalus

Fig. 1 A Preoperative view, showing parasite attached to the chest wall of the healthy baby. B Barium contrast enema, X-ray showing shared bowel

loops
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were seen in the parasite twin. The twins were fused
anteriorly at the chest and abdominal cavity. A sin-
gle large heart was noted in the healthy neonate. The
single shared liver was present in the midline, with
greater portion in the autosite twin. A single stomach
was seen in the parasite twin, while majority of gut
loops were in the healthy neonate. There was no con-
nection except vessels connecting the neonates.

2-D color Doppler echocardiography showed dextro-
cardia with situs inversus. AV concordance was there.
Atrial and ventricular septal walls were intact, and the
heart showed good biventricular function.

On the 16th day of life, a comprehensive team sur-
gery was performed, including pediatric, vascular,
and plastic surgeons. The twins had anatomical con-
nections spanning the skin layers and subcutaneous
tissue. The vascular link was through the umbilical
vessel. There was no bony connection between the
twins. The twins did not share any connection at the
chest wall. A release incision was given to separate the
nonviable infant, vessels were ligated, and hemostasis
was secured. The stomach and gut loops present in the
abdominal wall of the parasite baby (Fig. 2) were pre-
served and transferred back to the healthy neonate. A
reverse technique was employed to close the incision
on healthy neonate.

The postoperative recovery was uneventful. The
baby recovered and was discharged on the 8th post-
operative day. A follow-up was done at 3 months over
a phone call, according to which the baby was healthy
and gaining weight. A later follow-up conducted
revealed that the baby passed away due to chronic con-
stipation at 6 months of life.
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Conclusions

Conjoined twinning is a rare congenital anomaly, and
“asymmetric” or “heteropagus” conjoined twinning is
even more infrequent. The exact cause is unknown, but
there are different theories to explain the embryological
origin of these cases.

The “fission” theory suggests that incomplete fis-
sion of blastocyst inner cell mass during the primitive
streak stage leads to the development of 2 centers of
axial growth instead of one. The “fusion” theory sug-
gests coalescing two distinct inner cell masses at a
later stage. Asymmetry of parasite twins is thought to
occur due to vascular compromise of parasite twins
leading to dependence on autosite by collaterals [1].
Vascular connections arise by the liver, internal mam-
mary artery, umbilical artery, epigastric vessels, and
falciform ligament [3]. Selective ischemia leads to the
development of various abnormal organs and limbs in
the parasite twin [4].

Preoperative imaging is usually done by ultrasound,
CT, and MRI. Echocardiography is recommended in
thoracopagus and omphalopagus twins to assess heart
defects [1, 5]. Angiography is usually not done as vascular
connections are determined intraoperatively [5, 6].

The most common congenital cardiac defect seen is
ventral septal defects in one-third of cases, and others
include atrial septal defects, patent ductus arteriosus,
coarctation of the aorta, and single ventricle [1]. Dex-
trocardia with right axis deviation and situs inversus
in epigastric heteropagus was first described in prena-
tal diagnosis through three-dimensional ultrasound by
MacKenzie et al. [7]. The pregnancy was medically ter-
minated owing to anomalous fetuses. The second case is
described by Mittal et al., where the autosite had dextro-
cardia with situs inversus and a single ventricle [4]. Both

Fig. 2 A and B Intraoperative details showing shared gut loops between twins. C Postoperative healthy twin
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aorta and pulmonary artery arose from the same ventri-
cle. The child expired on 4th day of life owing to respira-
tory distress.

Direct communication between autosite and parasite
gastrointestinal and hepatobiliary structures is rare; how-
ever, conjoined livers appear to be common [3]. Barium
X-ray helped determine the sharing of gut loops between
the twins in this case.

Although several complications may arise, postsurgi-
cal survival of heteropagus twins is better than conjoined
twins due to less extensive visceral and vascular connec-
tions in autosite and parasite. Cardiorespiratory failure
associated with congenital cardiac defects in autosite is
the most commonly cited cause of death [1]. Antepar-
tum assessment is crucial to determine the cases of more
severe malformations, such as a single ventricle to avoid
needless terminations of heteropagus twins [1].

This case is the first to our knowledge of epigastric het-
eropagus twins with dextrocardia having successful sur-
gical outcomes. Positive outcomes for the autosite twin
can be achieved through meticulous aseptic surgical
interventions in instances of nonlethal congenital heart
defects observed in epigastric heteropagus twins.
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CT  Computerized tomography
AV Atrioventricular

Acknowledgements

The authors gratefully acknowledge the team of physicians at the radiology,
anesthesiology, and pediatric surgery who were vital in the management of
these patients.

Authors’ contributions
All authors attest that they meet the current ICMJE criteria for authorship.

Funding
No funding or grant support.

Availability of data and materials
The authors confirm that the data supporting the findings of this study are
available within the article.

Declarations

Ethics approval and consent to participate

Written informed consent is obtained from parents for publishing. The con-
sent form is available as supplementary file. This report does not contain any
personal information that could lead to the identification of the patient.

Competing interests

The authors declare that they have no competing interests.

Received: 10 January 2023 Accepted: 18 October 2023
Published online: 14 November 2023

Page 4 of 4

References

1. Sharma G, Mobin SS, Lypka M, et al. Heteropagus (parasitic) twins: a
review. J Pediatr Surg. 2010;45(12):2454-63. https://doi.org/10.1016/j.
jpedsurg.2010.07.002. [publishedOnlineFirst:2010/12/07].

2. Spencer R. Anatomic description of conjoined twins: a plea for standard-
ized terminology. J Pediatr Surg. 1996;31(7):941-4. https://doi.org/10.
1016/50022-3468(96)90417-0. [publishedOnlineFirst:1996/07/01].

3. De Ugarte DA, Boechat MI, Shaw WW, et al. Parasitic omphalopagus
complicated by omphalocele and congenital heart disease. J Pediatr
Surg. 2002;37(9):1357-8. https://doi.org/10.1053/jpsu.2002.35011.
[publishedOnlineFirst:2002/08/24].

4. Mittal A, Gupta S, Arya S, et al. Situs inversus and dextrocardia in epigas-
tric heteropagus twins: an uncommon entity explored. J Clin Neonatol.
2015;4(2):142-4. https://doi.org/10.4103/2249-4847.154129.

5. Dejene B, Negash SA, Mammo TN, et al. Heteropagus (parasitic) twins. J
Pediatr Surg Case Rep. 2018;37:44-9. https://doi.org/10.1016/j.epsc.2018.
07.019.

6. Ahmed K, Mahdi BD, Hayet Z, et al. Thoracic heteropagus conjoined twins
associated with an omphalocele: report of a case and complete review
of the literature. Afr J Paediatr Surg. 2016;13(4):209-12. https://doi.org/10.
4103/0189-6725.194670. [publishedOnlineFirst:2017/01/05].

7. MacKenzie AP, Stephenson CD, Funai EF, et al. Three-dimensional ultra-
sound to differentiate epigastric heteropagus conjoined twins from a
TRAP sequence. Am J Obstet Gynecol. 2004;191(5):1736-9. https://doi.
0rg/10.1016/j.2jog.2004.01.012. [publishedOnlineFirst:2004/11/18].

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1016/j.jpedsurg.2010.07.002
https://doi.org/10.1016/j.jpedsurg.2010.07.002
https://doi.org/10.1016/s0022-3468(96)90417-0
https://doi.org/10.1016/s0022-3468(96)90417-0
https://doi.org/10.1053/jpsu.2002.35011
https://doi.org/10.4103/2249-4847.154129
https://doi.org/10.1016/j.epsc.2018.07.019
https://doi.org/10.1016/j.epsc.2018.07.019
https://doi.org/10.4103/0189-6725.194670
https://doi.org/10.4103/0189-6725.194670
https://doi.org/10.1016/j.ajog.2004.01.012
https://doi.org/10.1016/j.ajog.2004.01.012

	Epigastric heteropagus twinning with dextrocardia: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Conclusions
	Acknowledgements
	References


