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Abstract
Background: Twin reversed arterial perfusion sequence (TRAP) is a very rare congenital anomaly. We present
sonographic findings of TRAP sequence in the case of a multiparous woman with a monochorionic monoamniotic
twin pregnancy who was referred to our unit for blood sugar control.
Case presentation: The patient had a history of co-twin demise at 13 weeks of gestation without appropriate fetal
surveillance afterwards. We found a monochorionic placentation with a normal appearing pump twin, an abnormal
appearing co-twin without obvious cardiac activity and reversed arterial flow toward instead of away from the
anomalous acardiac fetus. Therefore, the sonographic diagnosis of TRAP sequence was confirmed.
Conclusions: We recommend considering the potential rare complications of monochorionic twin pregnancy
which necessitates proper surveillance and intervention to monitor suitable growth of pump twin.
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Background
TRAP sequence is a very rare congenital anomaly that
occurs in 1/35,000 births [1]. This syndrome appears in
nearly 1% of monochorionic twin pregnancy, with approximately 75% in diamniotic and 25% in monoamniotic twin pairs. Aberrant arterioarterial anastomosis in the
single placenta accounts for specific complications in
monochorionic twins [2]. In TRAP sequence, deoxygenated arterial blood pumps from pump twin to acardiac
twin. Thus, in acardiac twin, lower structures have blood
circulation and upper structures do not develop properly
[3]. According to Malone classification [4], there are two
kinds of twin in TRAP sequence which describe as
hemicardius (imperfectly formed heart) and holoacardius
(absence of heart). According to Joseph C classification,
acardiac fetus categorises into acardius anceps (partially
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developed head and face), acardius acephalus (no cephalic structures), acardius acormus (there is a head but no
body) and acardius amorphous (no recognizable organs)
[5]. In this case report, we present sonographic findings
of a very rare case of TRAP sequence in monochorionic
monoamniotic twin pregnancy.

Case presentation
A 22-year-old multiparous pregnant woman with gravida
three, para one, living one and with a past history of one
spontaneous abortion at 16 years of age was referred at
24 weeks of gestation to our tertiary obstetric and
perinatology center for blood sugar control and fetal demise of one of the twins at 13 weeks of gestation. The
patient had O+ blood group and medical history of
hypothyroidism (consuming 50 μg of levothyroxine
daily) and gestational diabetes which had been controlled by dietary recommendations. The patient was
asymptomatic at presentation, and laboratory studies
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Fig. 1 a, b Dysmorphic acardiac fetus with diffuse soft tissue edema more severely in lower extremities. Marked growth discrepancy between HC
and FL of acardiac twin is presented in c and d

such as blood count, coagulation status, biochemistry
and urine analysis were all normal.
Abdominal ultrasonography showed intrauterine twin
pregnancy with an anterior placenta without obvious
membrane in favor of monochorionic monoamniotic
twin pregnancy. The twin at the right side of uterine
cavity represented cardiac activity and normal appearance, and the one at the left side was dysmorphic
without detectable fetal heart activity (Fig. 1). The viable
twin showed normal morphology and growth consistent
with 24 weeks of gestation and normal fetal Doppler parameters (Fig. 2). In fetal echocardiography, no obvious
structural cardiac anomaly was present. However, mild
cardiomegaly and tricuspid regurgitation (TR) were evident. In addition, polyhydramnios with deepest fluid
pocket (DFP) of 10.5 cm was evident of cardiac function
failure (Fig. 3). On further examination of acardiac twin,
a small and deformed skull with head circumference
(HC) of 75 mm (equivalent to 13 weeks of gestation)
was observed. Remarkable diffuse soft tissue edema was
seen around the fetus with an average thickness of 33
mm, which was more severe in the lower limbs. The
femoral length (FL) was 38 mm (compatible with 22
weeks of gestation) that represented lower extremity development in comparison with unrecognizable head,
trunk and upper extremities (Fig. 1). Pulsed Doppler
study of umbilical cord revealed reversed arterial flow
toward rather than away from the anomalous fetus. Single umbilical artery also was obvious (Fig. 3). These
ultrasound findings were all consistent with twin reversed arterial perfusion (TRAP) sequence in a monochorionic monoamniotic twin pregnancy. Three days

Fig. 2 Normal fetal Doppler parameters such as umbilical artery (a),
middle cerebral artery (b) and ductus venosus (c) in pump twin
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Fig. 3 Single umbilical artery (a) with reversed flow to the acardiac fetus at pulsed Doppler study (b). Polyhydramnios (c) and mild cardiomegaly
(d) in pump twin are signs of altered fetal heart function

later, the patient was referred with the complaint of rupture membrane, and cardiac activity was absent in both
twins in ultrasonography.

Conclusions
The sonographic appearance of acardiac twin may differ
in many cases, but a hydropic fetus without cardiac activity is the main manifestation of TRAP sequence.
Reversed arterial flow in the umbilical artery from pump
twin to acardiac twin is revealed in spectral Doppler
examination [6]. Furthermore, most acardiac twin presents umbilical artery malformations, and according to
Roberto Ruiz-Cordero, 78% of acardiac twin shows
single umbilical artery and in 22% of cases, three vessel
umbilical cord with thrombosis is described [7]. In majority of cases, pump twin develops high cardiac output
failure including cardiomegaly, pericardial effusion and
tricuspid regurgitation with polyhydramnios. Therefore,
echocardiography is mandatory for the assessment and
surveillance of cardiac function in pump twin [8]. The
perinatal mortality of pump twin has been reported to
range from 35 to 55% [9]. In our case, the pump twin
demonstrated normal structural development. However,
some degrees of cardiomegaly and mild tricuspid regurgitation in echocardiography and polyhydramnios were
found, all of which were considered as a looming threat
of fetal demise. All the abovementioned criteria associated with excessive volume of the acardiac twin predicted poor pregnancy outcome.
Intrauterine fetal demise and intra-amniotic or placental tumours such as placental teratoma should be considered as the differential diagnosis for TRAP sequence.

However, precise evaluation of spinal development and
umbilical cord attachment can be beneficial for differentiation [8].
There is a variety of treatment modalities which can
improve perinatal survival. In minimally invasive techniques, vascular anastomosis is interrupted by alcohol,
diathermy, cord embolization or coagulation, laser therapy or radiofrequency ablation [10]. Eventually, the most
crucial component in treatment is likely to detect this
complication early in pregnancy and perform appropriate interventions before detrimental consequences
occur.
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