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Dicephalic parapagus conjoined twins, a rarely occurring form of conjoined twinning has
poor prognosis and remains a significant cause of perinatal deaths. Since majority of cases
of conjoined twins are not compatible with life, early and reliable detection with diagnos-
tic medical imaging remains crucial for adequate patient counselling, medical and surgical
management. We present a case of dicephalic parapagus twin gestation with associated
congenital anomalies detected for the first time with ultrasound in the third trimester in a
29-year-old pregnant woman. An initial first trimester ultrasound at 14 weeks gestational
age was unremarkable.

Ultrasound fetal anatomical survey in the third trimester remains reliable for the detec-
tion of rare fetal anomalies such as dicephalic parapagus twins that might have been missed
in earlier scans. Continuous efforts should therefore be made for the inclusion of detailed
anatomical survey in the early third trimester; particularly in women with unremarkable
earlier ultrasound scans and in those reporting late for obstetric care.

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Although the etiology of conjoined twinning remains un-
clear, 2 known theories (partial fission and fusion theories)
have emerged in explaining its pathophysiology. The partial

Conjoined twinning, resulting from abnormal cleavage of  fission theory suggests that conjoined twins result from in-
monozygotic twins [1] occurs in about 1 in 50,000 to 200,000  complete separation of the embryonic axis after 13 days post
live births; with a small fraction of these cases identified as fertilization [3]. The fusion theory suggests that secondary fu-

dicephalic parapagus twins [2].

sion of embryo from separate fertilized ovum due to similari-
ties in stem-cells characteristics leads to conjoined twins [4,5].
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Fig. 1 - Sonograms revealing 2 fetal heads; with 1 head having intact cranium and brain tissues (A) and the other showing

absent cranial vault and brain tissue above the orbits (B).

Conjoined twins are broadly categorized as either non-
dorsal (ventral, lateral, or caudal) or dorsal [S] depend-
ing on the body parts interconnected. Further description
and classification according to parts of the body that are
fused together have been proposed. These are thoracopagus,
thoraco-omphalopagus, cephalopagus, omphalopagus, para-
pagus, craniopagus, ischiopagus, rachipagus, heteropagus and
pygopagus [5-7].

Since conjoined twinning has poor prognosis; with approx-
imately 60% of this anomaly resulting in stillbirth, and around
35% of cases dying within the first few hours of life [1,3], ac-
curate and early detection with ultrasound or magnetic res-
onance imaging (MRI) at any stage of the pregnancy remains
crucial. This ensures appropriate and adequate patient coun-
seling and to allow for the consideration of various manage-
ment strategies, including medical termination of pregnancy
and surgical intervention where possible.

We therefore present a rare case of dicephalic parapagus
conjoined twins with associated congenital anomalies de-
tected with ultrasound fetal anatomical survey in the third
trimester in a 29-year-old pregnant woman.

Case report

A 29-year-old gravida 3 para 2 pregnant woman with no previ-
ous history of spontaneous abortion or still birth was referred
from a peripheral hospital to our hospital on account of se-
vere lower abdominal pains, mild bleeding and loss of liquor
per vaginum in a 28weeks gestation. She had no family his-
tory or previous births with congenital anomalies. The patient
also indicated that even though a second trimester scan was
requested from her previous health facility, she could not take
this scan due to financial reasons.

Investigations and imaging findings

Prior to the current ultrasound scan, her earlier scan from a
different health facility which revealed a 14 weeks gestation
was unremarkable and the accompanying ultrasound report
did not indicate any anomaly. The current ultrasound per-
formed for the patient in our facility revealed an abnormal-
looking fetal head with absent brain tissues and cranium
above the orbits that was seen just adjacent to a well-formed
head with intact brain tissues and cranium (Fig. 1). The well-
formed head however depicted a cleft lip and palate. Careful
evaluation of the spine also revealed 2 well-formed spines ly-
ing side-by-side that were fused at the sacral region (Fig. 2). No
evidence of spina bifida was detected. Also noted was mild
polyhydramnios and a mildly dilated maternal cervix with
noticeable fluid (possibly amniotic fluid) within the vaginal
canal (Fig. 3). A single trunk with 2 normal appearing upper
limbs and 2 lower limbs noted. Normal appearance of a single
liver, 2 kidneys, stomach and urinary bladder noted. The heart
demonstrated bradycardia and lungs were unremarkable. Nor-
mal umbilical cord insertion noted.

After the ultrasound scan, a diagnosis of dicephalic parapa-
gus conjoined twins with associated gross anomalies (anen-
cephaly and cleft lip and palate) was arrived at.

Follow-up outcomes

An MRI could not be performed for this patient because
she could not afford the cost of the examination. Hence,
based on the ultrasound findings, the patient was counselled
on the potential risks and prognosis associated with the
anomalies detected. As prognosis of conjoined twins; particu-
larly dicephalic parapagus twins with the associated detected
anomalies is very poor, medical termination of pregnancy was
agreed upon after thorough counselling of the patient by the
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Fig. 3 - Sonogram of the maternal lower uterine segment (sagittal view) shows mildly dilated cervix with liquor within

vaginal canal.

medical team. However, the patient had a spontaneous abor-
tion about 6 hours after the ultrasound scan and the conjoined
twins died few hours after delivery.

Gross examination after delivery revealed 2 fetal heads (ly-
ing side-by-side) on a single trunk; with 1 head demonstrating
anencephaly and the other head showing cleft lip and palate
(Fig. 4). A postdelivery ultrasound scan that was performed did
notreveal any retained products of conception and the patient
did not present with any complication postdelivery while re-
ceiving treatment in the hospital and after discharge from the
hospital.

Discussion

Conjoined twinning, also referred to as Siamese twins, occurs
in about 1 in 50,000 to 200,000 live births [5]. It has been seen
to affect more females than males with a ratio of 3:1 [1].

The etiology of conjoined twins remains unclear; with no
clear maternal, environmental or genetic predisposing factors
associated with this anomaly [2]. However, 2 theories namely
the fission and fusion theories have been proposed in explain-
ing the pathophysiology of conjoined twinning. The fission
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Fig. 4 - Postdelivery images of the dicephalic parapagus conjoined twins showing 2 heads lying side-by-side on a single
trunk; with 1 head showing cleft lip and palate and the other showing features of anencephaly.

theory suggests incomplete division after 13th day of an other-
wise normal monozygotic twins during embryogenesis as the
cause of conjoined twins [3]. This incomplete division often
times leads to fused organs and body parts. The second the-
ory suggests that conjoined twinning occur whenever there is
secondary fusion of embryo from separate fertilized ovum due
to similarities in stem-cells characteristics [4,5].

Depending on the body part interconnected, conjoined
twins are broadly classified as dorsally connected or non-
dorsally connected (ventral, lateral, or caudal) [5]. Nondor-
sal twins usually share a single umbilical cord and organs,
while dorsal twins have separate umbilical cords and inter-
nal organs. Further classifications have also been proposed in
describing conjoined twins based on the specific body parts
that are fused together. These are craniopagus (cranium),
thoracopagus (thorax), thoraco-omphalopagus (abdomen and
thorax), omphalopagus (abdomen), cephalopagus (head and
umbilical region), ischiopagus (pelvis and lower abdomen),
parapagus (sides), rachipagus (vertebral column), pygopa-
gus (perineum and sacrum) and heteropagus (parasitic twin)
[6,7].

Dicephalic parapagus conjoined twinning is a very rare
form of nondorsal conjoined twinning [8] with very few re-
ported cases in the literature. Clinical presentation varies de-
pending on the extent of organ sharing. Typically, they are in-
terconnected laterally or anterolaterally; with 2 distinct heads
and necks, fused at the thorax and abdomen. They may have
shared limbs and a single torso, while the internal organ sys-
tems (heart, lungs, gastrointestinal tract) may be partially or
fully shared [8]. This is seen in our case report where the con-
joined twins demonstrated 2 distinct heads, a common torso
and internal organs as well as common upper and lower limbs.
Furthermore, several congenital anomalies such as facial, gas-
trointestinal tract, cranial, neural tube, musculoskeletal, gen-
itourinary tract and limb defects have been reported in more
than 60% of cases of conjoined twins [2,9]. This is relatable
to our case report where cleft lip and palate was detected in
one of the twins while anencephaly was detected in the other

twin. Also, polyhydramnios is identified in about 50%-60% of
cases of conjoined twins [10] and this is relatable to our case
report where there was evidence of polyhydramnios.

Ultrasound and magnetic resonance imaging (MRI) are use-
ful nonionizing radiological examinations for both the perina-
tal diagnosis and surgical intervention planning in conjoined
twins [11]. In the first trimester, ultrasound detectable fea-
tures such as absence of separating membrane, inseparable
body parts (head or torso) with changes in fetal position, bifid
appearance of fetal pole, fetal spine hyperextension, the pres-
ence of umbilical cord with more than 3 vessels and increased
nuchal translucency [10,12,13] have been seen to be diagnos-
tic for conjoined twins. Despite the feasibility of first trimester
ultrasound scan in the diagnosing of conjoined twins, it is
however worth noting that certain features such as limited
fetal movements before 10weeks gestation may lead to false-
positives whereby monoamniotic twins may be mistaken for
conjoined twins [14]. Follow-up scan after 10weeks is there-
fore warranted in such instances where definite diagnosis is
required for decision making by both clinicians and expectant
parents.

Detailed fetal anatomy scan in the early third trimester
continues to gain attention in recent times since it allows
for the detection of fetal anomalies that might have been
missed earlier on in the pregnancy and for anomalies that be-
come visible in the later stages of pregnancy [15]. Particularly
in low resource settings where there is inadequate pericon-
ceptional care, pregnant women reporting late for antenatal
care and inadequate skilled ultrasound operators, the third
trimester anomaly scan is of relevance for the detection of fe-
tal anomalies of significant perinatal mortality and morbidity
[16]. This is relatable to our case where previous ultrasound
from a peripheral health facility could not detect conjoined
twinning but was diagnosed for the first time in the third
trimester in our facility. It is however worth noting that ad-
equate liquor volume and polyhydramnios enhances the sur-
vey of fetal anatomy in the third trimester. Hence the presence
of polyhydramnios occurring in more than 50% of conjoined
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twins cases [10] makes the diagnosis in the third trimester fea-
sible.

In situations where severe oligohydramnios and increased
maternal adiposity hinders better visualization and evalua-
tion of conjoined twins with ultrasound, fetal MRI provides a
better alternative for the assessment of conjoined twins [17].
Also, the multiplanar capability of MRI allows for improved
anatomical detailing as well as accurate detection of anoma-
lies and positions of organs.

Since most cases of conjoined twins result in stillbirth and
death within few hours of birth [1,3], management of this con-
dition involves adequate counselling of the expectant parents.
In cases where there is severe organ sharing which is incom-
patible with life, medical termination of pregnancy is recom-
mended. In the event where surgical intervention is consid-
ered, it requires the surgical planning team to establish the
degree of organ sharing and sites of fusion between the con-
joined twins. Both MRI and 3-dimensional (3D) simulations
and modelling have also been seen as useful in recent times
during the surgical separation planning phase of conjoined
twins [5].

Conclusion

Antenatal ultrasound imaging, even for those performed in
the third trimester remains crucial for the detection of rare
and lethal fetal anomalies such as dicephalic parapagus con-
joined twinning and related congenital anomalies. Continu-
ous efforts should therefore be made for the inclusion of de-
tailed anatomical survey in the early third trimester; partic-
ularly in women with unremarkable earlier ultrasound scans
and in those reporting late for obstetric care. This will allow for
appropriate intervention and well-informed delivery options.

Patient consent

Written informed consent for the publication of this case re-
port was obtained from the patient.
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