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 Abstract
Twin reverse arterial perfusion sequence (TRAPS) is one of the complications of monochorionic twin 
gestation. It is characterised by large intertwined arterial-arterial anastomosis in which blood flows from 
one twin (pump twin) to the other twin (perfused twin) In a retrograde pattern. 

We report a case of monochorionic diamniotic twin gestation complicated by TRAPS in a 38-year-old G4P3 
trader who was referred to the antenatal clinic of Rivers State University Teaching Hospital on account of 
unusual abdominal distension of one-week duration at 31 weeks gestational age. Ultrasound scan done 
at presentation showed a monochorionic diamniotic twin with the first twin in a transverse lie with an 
estimated foetal weight of 1.7kg, foetal heart rate of 150 beats per minute, and Twin 2, had no foetal head, 
no cardiac pulsation with significant tissue swelling. A diagnosis of TRAPS was made for which she was 
admitted and delivered by emergency caesarean section. The pump twin was admitted into the Special 
Care Baby Unit (SCBU) And succumbed to cardiac failure 24 hours after delivery. 

Monochorionic pregnancy complicated by TRAPS is associated with poor foetal outcomes. Early diagnosis 
and adequate management will enhance clinical outcomes. The diagnosis of TRAPS requires a high index of 
suspicion. Clinicians and radiologists need to be aware of the features in order to make prompt diagnosis 
and take appropriate action which may include early referral to the fetal medicine unit for appropriate 
intervention and improved outcome for the pump twin.
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Introduction

	 Monochorionic twins are prone to a variety of complications due to vascular abnormality of the single 
placenta supplying the twin. These complications include twin-twin transfusion syndrome, twin anaemia/
polycythaemia, twin reversed arterial perfusion sequence amongst others [1-3]. TRAPS is a condition cha-
racterised by large intertwined arterial-arterial anastomosis in which blood flows from one twin (pump 
twin) to the other twin (perfused twin) in a retrograde pattern. As a result, the perfused twin- the parasite 
receives the deoxygenated arterial blood from the pump twin leading to a complete acardia (holocardiac) 
or rudimentary non-functional heart (hemicardiac) [1]. TRAPS is a rare complication affecting 1% of mo-
nochorionic twin pregnancy [6] and [1] of 35000 pregnancies [7,8]. However, with the spread of assisted 
reproductive technology and improved diagnostic ultrasonography, the incidence of TRAPS is increasing 
towards 2.6% of monozygotic twins and [1] of 9500 to 11000 pregnancies [9,10].

	 The ultrasound finding suggestive of TRAPS is the demonstration at colour Doppler of a paradoxical 
circulation in the acardiac twin with arterial blood flowing towards rather than away and a caudal to cra-
nial course in the abdominal aorta [7]. Early diagnosis and intervention could savage 85% of cases, but with 
a late diagnosis, a substantial proportion die in utero at about 18 weeks of gestation and about 55% are lost 
in later gestational age or early neonatal period [1]. The main goal of treatment is to preserve the survival 
of the pump twin who is at increased risk of morbidity and mortality from cardiac failure and or sequelae 
of prematurity [9]. We report a case of TRAPS diagnosed in the third trimester, had caesarean section but 
the pump twin succumbed to cardiac failure 24 hours after delivery.

Case Presentation 

	 Mrs N.P was a 38-year-old G4P3 trader who was referred to the antenatal clinic of Rivers State 
University Teaching Hospital on 13/04/22 on account of unusual abdominal distension of one-week du-
ration at 31 weeks gestational age. Her last mensural period was on 21/09/21. The abdominal swelling 
was rapidly progressive over a one-week period. There was no history of reduction in urine output, and 
no early morning facial puffiness. There was associated difficulty breathing but no history of cough, chest 
pain, or fever. An early ultrasound scan done at 12 weeks had shown a monochorionic diamniotic twin. An 
ultrasound scan done at the onset of symptoms showed a single active foetus with associated complex huge 
mass and polyhydramnios. The antenatal period was uneventful before the onset of the above complaint.

	 On examination, she was dyspnoeic, not pale, and not cyanosed. The respiratory rate was 28 cycles 
per minute, though the chest was clinically clear. The pulse rate was 90 beats per minute and the blood 
pressure was 124/72 mmHg. Her abdomen was markedly enlarged, and there were no areas of tenderness. 
The symphysio-fundal height was 42 cm and is greater than her 31 weeks gestational age. The foetal parts 
were difficult to palpate and the foetal heart sounds were not heard with a pinard stethoscope. A diagnosis 
of twin gestation with polyhydramnios? cause was made.

	 She was admitted into the antenatal ward and nursed in cardiac position. Packed cell volume was 
33%, and a repeat ultrasound scan with the Doppler study showed a monochorionic diamniotic twin. Twin 
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1 was in a transverse lie with an estimated foetal weight of 1.7 kg, foetal heart rate of 150 beats per minute. 
Twin 2, had no foetal head, no cardiac pulsation with significant tissue swelling. A diagnosis of TRAPS was 
made. 

	 She received two doses of dexamethasone 12 mg 12 hours apart. A biophysical profile done on 
22/04/22 showed a score of 6/10 hence, the patient was counselled on abdominal delivery and she sub-
sequently had a caesarean section on 22nd April 2022. The outcome of the surgery was Twin 1; a live male 
baby with APGAR scores 8 and 9, birth weight 1.55 kg (Figure 1), And Twin 2 was a severely malformed 
baby with absent head and upper limbs, weight of 3.2 kg (Figure 2a-c). The single placenta weight was 1.2 
kg, the estimated blood loss was 800 ml. 

	 The baby was sent to SCBU for neonatologist evaluation and management however baby died 24 
hours later.

Figure 1: The Pump Twin. Figure 2: Ventral view of the acardiac twin.

Figure 3: Dorsal view of the acardiac twin. Figure 4: Side view of the acardiac twin.
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	 The parturient was transfused on the second postoperative day based on a packed cell volume of 
21%. She received parenteral and oral antibiotics, analgesics, and haematinics. She had an uneventful post-
partum recovery and was discharged home on the 5th postoperative day. She was seen at 2 weeks and 6 
weeks post-delivery at the post-natal clinic and had no complaints.  Her examination findings were satis-
factory. Hence, she was discharged to the family planning clinic for uptake of contraception.

Discussion

	 TRAPS is a condition unique to monochorionic twin [1]. Its incidence is on the increase due to early 
detection on first-trimester ultrasound scans and increased use of assisted reproductive technology [10]. 
It is characterised by an acardiac twin with lack of complete cardiac structures perfused by an apparently 
normal co-twin (the pump twin) which supplies both circulations [11]. The acardiac twin loses direct vas-
cular connection with the placenta villa, thus depending on the pump twin for its supply. The supplied 
deoxygenated blood perfuses the lower part of the foetus and the upper structures atrophies [9,12]. The 
pump twin bears the burden of perfusing the acardiac twin thus it is at increased risk of mortality from 
high output cardiac failure. Hence, the need for early ultrasound screening of monochorionic twins, diagno-
sis, and appropriate intervention to improve perinatal outcomes.

	 A pathognomic finding is the demonstration at colour Doppler of a paradoxical circulation in the 
acardiac twin, with arterial blood flowing towards rather than away and a caudal to cranial course in the 
abdominal aorta (even evident during the first trimester) [7]. Langlotz et al., suggested this peculiar Dop-
pler findings of reverse anastomosis in the first case of TRAPS. In later gestation there is absence of identi-
fiable cardiac pulsation, poorly defined head, trunk and upper extremities. These featured were seen in the 
foetus. There might be marked oedema and cystic changes in the upper body [7,13].

	 Morphologically, the acardiac twin is classified as (i) Acardia cephalus (ii) Acardiacacornus (iii) 
Acardia amorphous (iv) Acardiac anceps [7,10,13]. The case presented was acardia-cephalus, similar to 
findings in the case reported by Badoe EV et al. It is the commonest sub type of TRAPS [6,14]. 

	 Mrs N.B. had monochorionic twin diagnosed at twelve weeks on ultrasound scan, however, features 
of TRAPS were not recognised by the sonographers. More so, the anomaly scan was missed in the course of 
the antenatal care. The repeat ultrasound scan done at the onset of symptoms noted an absent head and no 
cardiac pulsation in the parasitic twin. In a case report by Dhanju G et al, though the first-trimester ultra-
sound scan missed the diagnosis, the anomaly scan clenched on the diagnosis [10].  The main goal of early 
intervention is to preserve the pump twin and advance pregnancy to near term as possible. Management 
options are majorly conservative, palliative and invasive treatment. The choice is determined by the gesta-
tional age, availability of the requisite skills and specialized equipment. Palliative treatment involves pro-
longation of pregnancy by amnio-reduction. The conservative management and follow up involves using 
ultrasound scan surveillance and intervening when there is evidence of pump twin compromise, or severe 
over growth of the acardiac twin [5,7]. Rohilla M et. al and Sepulvecla et. al recommended conservative ma-
nagement with surveillance for salvage of the pump twin when the acardiac twin is less than ¼th the weight 
of the pump twin. Otherwise, invasive intervention is advised. In the past, early treatment modalities were 
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reserved for pregnancies >16/52 gestational age due to poorly designed devices for invasive interven-
tions. However, with the advent of minimally invasive techniques, inventions can be instituted earlier than 
16/52 gestational age. Intervention options that can be implemented at earlier gestations include cord coa-
gulation, cord ligation, photo coagulations, intrafoetal radiofrequency ablation, LASER therapy, and HIFU 
[9,14,15]. Out of all the modern techniques to treat TRAP, some authors Antonio D et al and Livingstone JC 
et al signified RFA as the most effective with high safety index. Though these treatment modalities are not 
available in most centres in our vicinity, patients could have conservative management with recourse to 
early delivery or early referral to neighbouring states with manpower and facility to manage the case. For 
Mrs N.B, attempt at conservative management was terminated based on features of compromise noted in 
the pump twin.

	 A study by Sugibayashi R et al, found that a survival of ≥80% for the pump twin can be achieved with 
early intervention. Quaas et al [6] in a case series buttress the benefit of early intervention and appropriate 
management by the foeto-maternal specialist. The overall survival for intervention using infrafoetal laser 
treatment was 88.9%-91.7% with low loss rates reports by Tavares de souse et al and Berg C et al. [1,9].    
However, if undiagnosed a high proportion die in utero and about 50%-70% will be lost in later gestation 
[5]. Features of poor prognosis for the pump twin include delivery before 32 weeks, a large acardiac twin 
hydrops, polyhydramnios presence of well-developed upper extremities in the acardiac twin [7]. Mrs N.B 
had elective caesarean delivery at 32 weeks, and outcome was acardiac twin (weighed 3.2 kg) and a live 
male 1.7 kg baby who died of cardiac failure within 24 hours of delivery.

Conclusion

	 The diagnosis of TRAPS requires a high index of suspicion by radiologists and obstetricians. Early 
diagnosis and intervention may improve outcomes for the pump twin. Appropriate action may include 
early referral to the foetal medicine unit.
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