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Siamese or conjoined twins represent a rare but specific malformation occurring in monozygotic and mono-amniotic twin pregnancies. We report a case of xiphopagic
conjoined twins and compare the contribution and correlation between ante- and post-mortem imaging for the detailed evaluation of the malformation. Our case highlights
the importance of postnatal imaging to better understand this complex type of fetal malformation.

Introduction

Siamese or conjoined twins (CT) are a very rare
developmental anomaly resulting from the incomplete
separation of embryonic button cells at the blastocyst stage
[1]. The etiology remains poorly understood; two theories have
been developed: the partial fusion of the two primitive lines of
two embryos or an incomplete division of an embryo after the
14th day post-fertilization. CT has always the same gender.

The prevalence of CT is rare and is explained by the rarity of
twin pregnancies (2% of pregnancies) and monozygotic (35%
of twin pregnancies). CT represents one in 50,000 to 100,000
births [1,2] of which 65% are stillborn, and 35% of those born
alive will die in the first 24 hours. Only 25% will survive up to
an age when surgical separation can be considered [3,4].

Several classifications have been proposed; they are based
on the most significant joining site as well as common organs
and symmetry [5]. One of them classified CT according to the
site of fusion and was always joined at identical anatomy points
as described in Table 1 [3].

Cases of CT have been observed and reported for many
years [6]. The first antenatal diagnosis of a CT (at 35 GW)
was reported by Wilson and al in 1976 [6]; he showed the

Table 1: Classification of conjoined twins with incidence.

Classification
Ventral union
Cephalopagus: Fusion from top of head to umbilicus. Each
twin has 2 extremities and lower abdomen and pelvis are
separated.

Thoracopagus: Twins are located tace to face, with fused
thoraces and shared heart or single interatrial vessel.
Omphalopagus: Twins have similar fusion to thoracopagus
without shared heart or interatrial vessel.
Ischiopagus: These twins share a large conjoined pelvis and
are more commonly joined end to end. External genitalia and
anus are always shared.

Dorsal union
Craniopagus: Twins are joined by any portion of the skull
except the face and foramen magnum. The bony eranium,
meninges and brain are shared.

Pygopagus: Twins have fused sacrococcygeal and perineal
regions, typically with shared anus but separate rectums. The
spinal cord may be shared.

Rachipagus: Twins are dorsal fusion above the sacrum.

Lateral union
Parapagus: Twins have side-by-side connection with shared
pelvis and variable cephalad sharing defined as follows:
— Dithoracic parapagus: separate thoraces and heads.
— Dicephalic parapagus: separate heads with fused
thoraces.
— Diprosopus parapagus: 2 faces on the same side of
single head.

Incidence (%)

11

20-40

18-33

6-11

18-28

Rare

28
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importance of early diagnosis, establishing the site of
attachment and describing associated malformations. To date,
advances in medical imaging allow an earlier and quite precise
diagnosis. This helps to specify the classification according
to the site of union and common organs. An early antenatal
diagnosis is essential to optimize a multidisciplinary approach
considering both the pregnant mother and her fetus taking
into account the expectations of the parents.

Case report

We report the case of a second pregnancy in a 27-year-old
patient. The couple was non-consanguineous. Their first child
was born without any anomaly in 2019. The patient suffered
from iron deficiency anemia and hypothyroidism, both treated
during pregnancy. There were no previous twin pregnancies in
their respective families.

The first-trimester ultrasound was performed at 14 WG and
revealed a mono-chorionic, mono-amniotic twin pregnancy,
with joint embryos apparently omphalo - and thoracopagus.
At the end of this ultrasound, the diagnosis as well as its
poor prognosis were explained to the parents. They were
referred to our fetal medicine unit and met with members of
the neonatology team, a pediatric surgeon, and a pediatric
cardiologist. All confirmed the severity of the anomaly. A
significant language barrier complicated significantly the
discussions. The parents decided to continue the pregnancy.
The main reason was religion as well as hope that at least one
of the 2 twins would survive.

Given the parents’ decision to continue the pregnancy,
multiple imaging tests were performed to further clarify
the nature of the malformations and to bring additional
information to the parents. A fetal ultrasound and MRI were
performed at 20 WG confirming the presence of 2 females CT,
xiphopagic having the liver (Figure 1) and some parts of the
small bowel loops in common (Figure 2). Both fetuses appeared
to have congenital heart malformation (Figure 3). Bilateral
univentricular heart was confirmed by a fetal cardiologist. All
the anomalies are described in Table 2.

Further multidisciplinary discussions were organized to
confirm the severity of the malformation. They were explained
to the parents insisting on the additional risk for the mother
in case of a cesarean section later in pregnancy. The parents
agreed on delivery around 28 GW with palliative care for the
CT. The cesarean section was performed at 29 GW. The female
CTs weighed around 1320g each. They were united by the lower
chests and upper abdomens. Their Apgar scores were 4, 2, 1 at
1, 5, and 10’. Both babies died due to respiratory distress after
one hour. Post-mortem imaging tests were performed.

The post-mortem MRI and CT confirmed the known data,
namely, a common liver, intestinal loops crossing the midline,
and two univentricular hearts (Figures 4,5). Furthermore, these
examinations revealed a fusion of the two lower sternums on
the midline and a common diaphragm (Figures 5,6). This may
explain partially the postnatal respiratory distress breathing.
Partial fusion of both hearts was also suspected. Finally,
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close contact between the hearts rendered it impossible to
verify whether they are completely separated. A 3D bone
reconstruction by a CT scanner made it possible to visualize
the skeleton of these twins (Figure 6).

Figure 3: Prenatal US at 19+2 SAG showing bilateral univentricular hearts.

Table 2: Characteristics of the CT.
Normal and

Brains and marrows Stomachs Kidneys and bladders Limbs
separate

Prenatal imaging:
US: lower chest, liver, and portal network, separated
univentricular hearts
MRI: same + some small loops

Postnatal imaging:
MRI: 2 sternums fused on the midline, common diaphragm,
univentricular hearts (contiguous?)
CT: same, no other malformation

Common

Figure 4: Postnatal IRM showing a common liver.
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Figure 5: Postnatal IRM showing a fusion of the two lower sternums, close contact
between the 2 hearts, a common diaphragm, and a common liver.

Discussion

CT is a rare condition and represents a challenge to
radiologists, obstetricians, neonatologists, and surgeons.
The challenge for prenatal imaging is to determine the exact
anatomy of the 2 fetuses: common organs, any malformations,
and the presence of cross-circulation in order to assess the
prognosis, neonatal management, and the possibility of a
postnatal surgery [7].

Presently, the diagnosis of conjoined twins is possible as
early as the first-trimester ultrasound, as it was in our case [8].

As recommended by the literature, our patient was
monitored closely: several ultrasound examinations were
performed as well as a fetal MRI (at 20 WG). In our case, fetal
MRI confirmed the abnormalities detected on ultrasound. Fetal
MRI provided additional information, on common small bowel
loops. These data are in accordance with the conclusions of
Spielmann and al that fetal MRI is an excellent complement to
prenatal US, particularly in cases of complex fetal anomalies

[9l.
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Post-mortem MRI (PMMRI) and post-mortem CT provided
additional information as they identified the presence of a
fusion of the lower part of both sternums as well as a common
diaphragm. On the other hand, it could not determine the
complete separation of the univentricular hearts. PMMRI
has low diagnostic performance in diagnosing fetal cardiac
malformation, especially in small gestational-age fetuses [10].

Therefore, both pre-and post-natal imaging is essential
for mapping the abnormalities and thus allows clinicians and
surgeons to establish a prognosis /outcome of the pregnancy
and the possibility of postnatal surgery [11].

Conclusion

Both prenatal and postnatal imaging plays a key role in the
assessment of abnormalities and common organs in conjoined
twins and is valuable tools for prognostic assessment of pre- and
neonatal management of CT fetuses. In our case, the complete
and extensive assessment that was carried out allowed us to
establish a precise mapping of the anomalies present in these
Siamese in order to give a fairly clear prognosis to the parents.
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