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Abstract

Background
Conjoined twins are a rare subset of monozygotic twins that usually have a poor prognosis, which has
become a significant cause of perinatal morbidity and mortality. This case highlights the importance of
routine antenatal care for earlier prenatal diagnosis and well-informed family counseling concerning
appropriate intervention for conjoined twins.

Case presentation:
A 31-year-old G2P1 female in 29 4/7 weeks of gestation was referred from a primary health care center
to our hospital with conjoined twins. Two-dimensional (2D) and three-dimensional (3D) ultrasonography
examinations at 29 4/7 weeks of gestation revealed one fetal head accompanied by an orbital
hypotelorism with an interocular diameter of 0.99 cm. The liver and heart were found to be the fusion
organs involved. Polyhydramnios was observed with a maximum vertical pocket of 12.07 cm. Diagnosis
of cephalo-thoraco-omphalopagus conjoined twins was made right after the first scan and consistently
confirmed thereafter by six more repeated ultrasound examinations. Clinical examination after
scheduled surgical delivery in 33 5/7 weeks old neonates revealed male conjoined twins with a fused
head accompanied by two pairs of ears, along with a single trunk together with four neurologically
independent upper limbs and lower limbs, as well as two complements of genitalia and two anuses. The
twin showed signs of respiratory distress and died within one hour of birth.

Conclusion
Routine antenatal care and advanced ultrasound scanning are crucial for earlier prenatal diagnosis and
well-informed family counseling concerning appropriate intervention for conjoined twins.

INTRODUCTION
Conjoined twins are a rare subset of monozygotic twins with an incidence of 1:50,000 to 1:100,000 live
births [1]. This congenital anomaly has a poor prognosis, with approximately 60% dying in utero, and
around 35% are stillborn or die within the first few hours of delivery [2]. Female predominance was
reported, with a ratio of 3:1 compared to males [3].

Conjoined twins are broadly classified into two major groups based on the body parts interconnected:
non-dorsal and dorsal [4]. Twins with non-dorsal union include lateral union (side or parapagus) and
ventral union, which consists of head (cephalopagus), thorax (thoracopagus), abdomen (omphalopagus),
and pelvis (ischiopagus). Twins with a dorsal union include the sacrum (pygopagus), spine (rachipagus),
and cranium (craniopagus) [4]. It is also either symmetrical or asymmetrical [5].
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We present an extremely rare case of male 33 5/7 weeks cephalo-thoraco-omphalopagus tetrabrachius
tetrapus conjoined twins detected with ultrasound scanning in the third trimester and confirmed
postnatally in a 31-year-old secundigravida woman. This case highlights the importance of routine
antenatal care for earlier prenatal diagnosis and well-informed family counseling concerning appropriate
intervention for conjoined twins.

CASE PRESENTATION
A 31-year-old G2P1 female with no history of spontaneous abortion was referred from a primary health
care center to our hospital at 29 4/7 weeks of gestation. Since the beginning of her pregnancy, the
patient has undergone routine antenatal care at the primary health care center. The earlier ultrasound
scan did not indicate any anomalies, and neither the patient nor the fetus experienced any significant
complaints during the first trimester. In the second trimester, a conventional two-dimensional (2D)
ultrasonography (USG) examination revealed suspected conjoined twins. She had no previous birth
history with congenital anomalies, nor did her family history reveal any such issues.

The 2D USG examination revealed one large fetal head with two obvious thalami (Figs. 3A and 3B),
accompanied by orbital hypotelorism with an interocular diameter of 0.99 cm (Fig. 1A). It also showed a
medial fusion of the left and right sides of the two auricles, forming a “love” symbol (Fig. 2A). A
confirmatory examination by three-dimensional (3D) USG is shown in Fig. 1B and Fig. 2B. A single liver
and heart were noted as the structural fusion organs of the twins. Polyhydramnios with a maximum
vertical pocket (MVP) of 12.07 cm was also noted. The diagnosis of cephalo-thoraco-omphalopagus
conjoined twins was made right after the first scan and consistently confirmed thereafter by six more
repeated 2D and 3D USG examinations.

Scheduled surgical delivery was performed at 33 5/7 weeks of gestation. Clinical examination after
delivery revealed male conjoined twins with one head accompanied by two pairs of ears, along with a
single trunk together with four neurologically independent upper limbs and lower limbs, as well as two
sets of genitalia and two anuses (Figs. 1C and 2C). The twin showed signs of respiratory distress and
died within one hour of birth.

DISCUSSION
Conjoined twins are a rare developmental anomaly that are usually monochorionic and monoamniotic.
This condition affects 1 in 200 monozygotic twins with an overall survival rate of around 25% [6].
Approximately 75% to 90% of conjoined twins are female, with a 3:1 ratio compared to males [3]. The
pathophysiology of conjoined twins can be explained by the two known theories: partial fission and
fusion [7]. The partial fission theory holds that conjoined twinning results from abnormal cleavage of a
single fertilized egg between days 13 and 17 of embryogenesis. In contrast, the fusion theory posits that
similarities in stem cell characteristics can lead to secondary fusion of two dizygotic or monozygotic
twins [7, 8].

Page 3/9



Around 50% to 76% of conjoined twin cases developed polyhydramnios [9]. Polyhydramnios, defined as
an amniotic fluid index (AFI) greater than or equal to 24 cm and/or a maximum vertical pocket (MVP) or
single deepest pocket (SDP) greater than or equal to 8 cm, is referred to as a condition in which there is
excessive amniotic fluid surrounding the fetus due to an imbalance in the production and removal
mechanisms [10]. Pregnancies with conjoined twins commonly develop polyhydramnios more often than
ordinary twins because they often have structural abnormalities in the upper gastrointestinal tract,
cardiovascular circulation, and/or brain swallowing reflex [10, 11].

Early prenatal evaluation and diagnosis help obstetricians explain the maternal-fetal condition as soon
as possible. It may offer parents a window of time to make an informed decision about prenatal and
postnatal care planning. A careful advanced ultrasound examination is crucial to detect the twins’
anatomical details, the degree to which the organs are fused, as well as to prepare for potential surgical
separation [12]. Separation of the twins requires multidisciplinary collaboration among neonatologists,
radiologists, anesthesiologists, pediatric surgeons, and cardiac surgeons [13].

The survival rate of conjoined twins is considered low, and the prognosis largely depends on the site of
fusion and the organs involved [14]. Successful twin separations have been reported in a few studies.
Clare et al. in 2024 performed an emergency separation of a pair of one alive and one stillborn
thoracopagus conjoined twin after 18 hours of delivery [15]. In 2019, Grizelj et al. performed a separation
of fused liver parenchyma in a xypho-omphalopagus conjoined twins with an extremely rare
complication of extrauterine twin-to-twin transfusion syndrome [16]. Another twin separation was
performed in a resource-constrained setting by Nazir et al. in 2018, a thoraco-omphalopagus conjoined
twin with a fused liver was successfully separated using the cotton tourniquet technique under
endotracheal anesthesia [17].

This case may represent the first reported case of a rare form of conjoined twinning in Indonesia,
featuring twins with a fused head, fused thoraco-umbilical body, four upper limbs, four lower limbs, two
genitalia, two anuses, as well as fused organs involving the liver and heart. However, this report has
several limitations. We could not provide the captured ultrasound images of the fused visceral organs in
this case, such as the liver and heart. Further examinations of the other fused organ involved through a
magnetic resonance imaging (MRI) modality were also not observed.

CONCLUSION
Routine obstetric care and advanced ultrasound scanning are crucial for earlier prenatal diagnosis. A
detailed anatomical survey is necessary, particularly in women with unremarkable earlier antenatal
ultrasound scans. Well-informed family counseling will allow for appropriate intervention and delivery
options for the management of conjoined twins.

Abbreviations
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Two-dimensional
3D
Three-dimensional
AFI
Amniotic Fluid Index
MRI
Magnetic Resonance Imaging
MVP
Maximum Vertical Pocket
SDP
Single Deepest Pocket
USG
Ultrasonography
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Figures

Figure 1

Orbital hypotelorism of fetal face was observed in (A) two-dimensional ultrasound images at 29 4/7
weeks of gestation with 0.99 cm interocular diameter and (B) three-dimensional ultrasound images at
29 4/7 weeks of gestation. (C) Clinical post-delivery examinations at 33 5/7 weeks old showed
conjoined twins with one head, one trunk, four upper limbs, two genitalia, two anuses, and four lower
limbs
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Figure 2

Two auricles of both left and right sides that are fused in the medial, mimicking the "love" symbol was
observed in the (A) two-dimensional ultrasound images at 29 4/7 weeks of gestation and (B) three-
dimensional ultrasound images at 29 4/7 weeks of gestation, in conjunction with the (C) clinical post-
delivery examinations at 33 5/7 weeks old
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Figure 3

A seemingly single large head with two obvious thalami was observed in the (A) two-dimensional
ultrasound images at 29 4/7 weeks of gestation, confirmed by the B) clinical post-delivery
examinations at 33 5/7 weeks old
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