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Abstract 
Background: Twin reversed arterial perfusion (TRAP) sequence is a rare anomaly of monochorionic twins involving 
artery-to-artery anastomoses resulting in a structurally normal “pump” twin that provides circulation to an acardiac twin in 
a retrograde fashion. 

Case: Herein we report a rare case of a triplet gestation (TrGA) consisting of two conjoined acardiac TRAP recipients and 
one surviving normal pump fetus. The TRAP recipients were discordant for their anomalies. We know of only three 
similar case reports from the literature. 

Conclusion: Characteristic ultrasound findings allow for the prenatal diagnosis of TRAP sequence and may allow prompt 
and appropriate treatment to improve the outcome of the pump twin. 
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1 Introduction 
Twin reversed arterial perfusion (TRAP) sequence is a rare anomaly that affects monochorionic twins. This clinical entity 
involves artery-to-artery anastomoses resulting in a structurally normal “pump” twin that provides circulation to an 
acardiac twin recipient in a retrograde fashion [1-4]. There are two theories regarding the etiology of TRAP sequence. The 
leading theory suggests that vascular anastomoses occur first between the twins or triplets. These anastomoses then cause 
increase arterial pressure and reversal of flow that leads to absence or maldevelopment of the fetal heart in the recipient 
twin. The second theory describes the primary defect as the absence of a fetal heart that results in the formation of 
anastomoses and reversed perfusion of the recipient twin [5, 6]. Prior case studies have had discordant conclusions with 
regards to chromosomal errors as the possible etiologic factor of the TRAP sequence [7, 8]. Despite the cause of the original 
defect, the pump twin can frequently progress in utero to high output congestive heart failure (CHF) which can cause 
intrauterine growth retardation, polyhydramnios, premature delivery, hydrops, liver dysfunction, hypoalbuminemia, or 
even death [2, 6].  
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rudimentary calvarium that was in continuity with the spinal column. The smaller acardiac fetus measured 14.2 cm × 

7.5 cm× 6.0 cm and had a partially formed spinal column containing the spinal cord but no cranial or other neural 

structures (lower fetus Figure 2C). A pelvic girdle was present as well as multiple blind-ended loops of intestine. Each 
recipient fetus contained a midline kidney and possible gonadal structures. No liver, bladder, spleen, pancreas, or thoracic 
organs were identified in either acardiac recipient. Histology of the placenta was that of a monochorionic diamniotic 
placenta with focal acute chorionitis and gross and microscopic meconium staining. 

3 Discussion 
This particular presentation of TRAP sequence – two acardiac fetuses with one pump fetus in a triplet gestation – has been, 
to our knowledge, only described three times previously in the literature. Sanjaghsaz et al. [6] referenced one prior case by 
Bolaji et al. [9] and described one of their own. In their case, delivery at 35 weeks gestation resulted in two conjoined 
acardiac, acephalic twins and one normal pump female triplet, similar to the outcome of our case but with delivery near 
term. In 2011, Ventura et al. additionally described a case very similar to ours, however, the mother in this case went into 
spontaneous labor at 23 weeks and five days and US performed upon admission detected no fetal heart activity in the pump 
twin.  

TRAP sequence is typically diagnosed by US during a second trimester anatomy screening and it then becomes the tool of 
choice for monitoring fetal progression and predicting prognosis. The major sonographic findings that aid in diagnosis of 
TRAP sequence include [10]: 

 A monochorionic twin pregnancy. 

 Acardiac recipient twin with variable degrees of abnormal development.  

 Pulse Doppler showing reverse flow in the umbilical cord artery of the acardiac recipient twin with a two 
vessels cord present in up to 70 percent of cases.  

 Color Doppler demonstrating artery to artery anastomosis in the placental bed.  

 A donor pump twin with a normal sonographic appearance or with fetal anomalies (in up to 9% of cases) and/or 
associated with congestive heart failure and its sequela. 

Wong and Sepulveda [11] described a prenatal prognostic indicator for TRAP sequence that involves the relative size of the 
acardiac twin compared to its co-twin – the twin-weight ratio. This ratio refers to “the weight of the acardiac twin 
expressed as a percentage of the pump-twin weight”. A ratio greater than 70% correlates with a 90% incidence of preterm 
delivery, 40% incidence of polyhydramnios, and 30% incidence of pump twin CHF. This is compared to rates of 75%, 
30%, and 10% with a twin-weight ratio of < 70%. A ratio less than 50% correlated with 35% preterm delivery, 18% 
polyhydramnios, and 0% CHF. The twin-weight ratio in our TRAP case was calculated to be 74% and as predicted, the 
patient went into preterm labor. However, there was no polyhydramnios or CHF in the donor twin in our TRAP case. As a 
prognostic indicator, the twin-weight ratio has its limitations; most notably the highly inaccurate prenatal weight 
estimation in the acardiac twin due to its amorphous structure. Despite the limitations, the twin-weight ratio is still a 
clinically useful parameter as a possible prognostic indicator for TRAP sequence cases.  

For continuing pregnancies, the presence or development of other poor prognostic indicators such as polyhydramnios, 
cardiac dysfunction and hydrops in the pump twin, or a relatively large weight of the acardiac twin are indications for 
prenatal treatment. These treatment modalities are directed toward improving the outcome for the pump twin and include 
medical management, which is beyond the scope of this current discussion, and target occlusion of the umbilical cord of 
the acardiac twin. The vessel occlusive procedures available include fetoscopic cord ligation, laser coagulation, bipolar 
cord cauterization, ablation using radiofrequency or with absolute alcohol, and selective delivery of acardiac 
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twin. Short-term outcome studies generally report a survival of 80%-90% for the pump twin after these in utero 
coagulation/ablation procedures [12, 13].  

The classically reported incidence of TRAP sequence is 1/35,000 pregnancies [1, 2, 4, 6, 10-14] and most of these cases occur in 
monozygotic twin gestations. Acardius in triplet gestations constitutes only 8% of all acardiac cases and there have been 
fewer than 20 such cases described in the literature thus far [8]. This equates to an incidence of acardius in triplet gestations 
of 1/438,600 pregnancies. This figure includes all cases of acardius in triplet gestations – those with one acardiac fetus and 
those with two acardiac fetuses. Of particular interest to these authors is the incidence of two acardiac fetuses in a triplet 
gestation, as in the case described here. According to Youssef et al. [15], the incidence of monochorionic diamniotic triplet 
gestations is 1.6/100,000 pregnancies. With TRAP sequence affecting 1/35,000 pregnancies, a calculation can be made to 
determine the frequency of TRAP sequence in a monochorionic diamniotic pregnancy. As such, we have estimated 
that TRAP sequence in a triplet gestation with two affected acardiac fetuses would occur in 1 of 4.6 billion pregnancies. 
We acknowledge that this estimation is an academic excise in which there could be other ways to arrive at such a number; 
nonetheless, we expect the same result with TRAP sequence in a triplet gestation being an exceedingly rare event.  

The frequency of TRAP sequence, however, may theoretically increase in the future given the advancements in assisted 
reproductive technology and the resulting increase in the number of twin gestations [16]. Physicians must therefore be 
aware of this rare complication and emphasis should be placed on early US diagnosis to allow for prompt treatment, 
prognostic purposes, and for monitoring the pump fetus. Treatment options are evolving and continue to be updated in the 
literature as treating physicians gain experience and knowledge with the success and outcomes.  
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