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Abstract 

We present a rare case of twin reverse arterial perfusion (TRAP) which was diagnosed at 23 

weeks of gestation. The patient was successfully treated with selective needle laser 

umbilical cord coagulation of the acardiac foetus with concurrent amnioreduction followed 

by weekly antenatal foetal surveillance which resulted in the delivery of a healthy baby at 

term. The survival of the pump twin is 82-90% after in-utero procedures like selective laser 

cord coagulation when compared to conservative management which has a pregnancy loss 

rate of 50-75%. 
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Introduction 

Twin Reversed arterial perfusion (TRAP) or acardiac twinning is a unique vasculogenic 

complication of monochorionic twin pregnancy where the circulation in the anomalous 

acardiac twin is maintained by the normal or the ‘pump’ twin through large arterio-arterial 

placental anastomosis. The pump twin eventually develops cardiac failure due to excess 

burden and succumbs. 

 

Case report 

A 29 year old second gravida with no living issues was referred to our hospital at 23 weeks 

of gestation with an ultrasound report showing monochorionic twin pregnancy with single 

foetal demise.  

She had a non-consanguineous marriage of 4 years duration. Her first pregnancy happened 

after 7 months of marriage.  The antenatal period was uneventful and she went into 

spontaneous labour at 39 completed weeks. She delivered a baby girl weighing 3 kg by 

vacuum extraction for non- reassuring foetal status. The baby did not cry at birth and died 

after 4 hours, probably due to perinatal asphyxia. 

After 2 years, she conceived naturally without any treatment. She did not have any first 

trimester ultrasound. At 20 weeks of gestation, she was asked to undergo an ultrasound 

examination in view of overdistended uterus when she was diagnosed to have 

monochorionic twin pregnancy complicated with polyhydramnios and single foetal demise. 

Hence she was referred to us for further management. 

She presented to us at 23 weeks of gestation. Her uterus was overdistended. Ultrasound 

scan repeated confirmed monochorionic twin pregnancy. The first twin was corresponding 

to 23 weeks of gestation with good cardiac activity and normal morphology and Doppler 

flow. The second of twin appeared larger and grossly malformed with no head and heart. 

Though the cardiac activity was not visualised, the baby was moving the limbs. The Doppler 
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study of the second twin confirmed the presence of 2 vessel cord with reversal of blood flow 

in the umbilical artery and vein thus pointing to a diagnosis of twin arterial reversed 

perfusion or acardiac twinning. There was associated polyhydramnios with a single vertical 

pocket of 11.4 cm.  

Figure 1: Ultrasound picture showing the grossly malformed acardiac twin with absent head, heart 

and upper limbs associated with polyhydramnios 

 
The various treatment options were discussed. As there was associated polyhydramnios and 

relative increase in the size of the acardiac twin which are poor prognostic factors, she was 

offered selective needle laser coagulation of the acardiac twin umbilical cord with 

concurrent amnioreduction after explaining the risks involved and the benefits of the 

procedure.  

Figure 2 : Acardiac acephalus 
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Figure 3:  Healthy ‘pump’ twin and the acardiac twin 

 

Figure 4:  Monochorionic diamniotic placenta showing healthy umbilical cord of the pump twin (P) 

and coagulated thin umbilical cord of the acardiac twin (A) 

 

Under ultrasound guidance, an 18 guage needle was introduced percutaneously to the 

umbilical cord of the acardiac twin and a 400 µm Nd : YAG laser fibre was inserted through it 

to provide 30 watts of energy which completely coagulated the cord. The cessation of blood 

flow to the acardiac twin was confirmed with doppler ultrasound. Concurrent 

A 
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amnioreduction with drainage of 1 litre of amniotic fluid was done in the same sitting under 

aseptic precautions. 

Weekly follow up was done which showed gradual reduction of the acardiac fetus volume 

from 1323cc to 420 cc. Liquor volume gradually became normal. The pump twin showed no 

features of cardiac failure with normal Doppler studies. She was diagnosed to have 

gestational diabetes mellitus after 75 gram- oral glucose tolerance test and was started on 

medical nutritional therapy and her sugars were well controlled with that. 

Labour was induced at 37 weeks of gestation in view of intrauterine growth restriction with 

2 doses of vaginal misoprostol 25 microgram 6 hours apart followed by artificial rupture of 

membranes and oxytocin augmentation. She delivered normally a 2.1 kg healthy boy baby 

with a 1 minute Apgar score of 9. The acardius acephalus fetus was expelled after that 

followed by the delivery of monochorionic placenta by controlled cord traction. Both the 

mother and the baby were normal at 6 weeks and 6 months postnatal follow up. 

Discussion 

Twin reversed arterial perfusion occurs in approximately 1 in 35,000 pregnancies, 1 in 100 

monochorionic twin pregnancies and 1 in 30 monochorionic triplet pregnancies (1). TRAP 

sequence is the result of large arterio-arterial anastomoses accompanied by veno-venous 

shunts in a monochorionic placenta. The deoxygenated arterial blood from the normally 

formed donor twin is shunted to the recipient twin in a retrograde fashion due to the 

increased perfusion pressure of the donor and this ‘used’ blood preferentially goes to the 

iliac vessels of the recipient. Thus the lower part of the recipient twin is preferentially 

perfused with disrupted growth of the upper body resulting in the formation of the grossly 

malformed acardiac twin (2). As the pump twin supports the circulation in both foetuses, it 

develops high output cardiac failure. 

There are 4 types of acardiac twins - acardiac acephalus, acardiac myelacephalus, acardiac 

amorphous and acardiac acormus. The commonest type found is acardiac acephalus [in our 

patient also] which accounts for 60-75% of acardiac twins (3). They are characterised by 

absent cranium and upper limbs. Intrathoracic and abdominal organs are rudimentary with 

a more or less well developed trunk and lower limbs. Acardiac myelacephalus or anceps has 

partially developed head, thorax and upper limbs. If there is no recognisable structure or 

form with cord inserted anywhere on the surface, it is called acardiac amorphous which 

accounts for 20% of the acardiac twins. Acardiac acormus is an extremely rare condition 

where there is presence of head. The cord is either directly attached to the head or the head 

is directly attached to the placenta. 

The diagnosis of TRAP sequence is made by ultrasound examination. Major anomalies are 

the rule in acardiac twin with absent cardiac activity. The degree of abnormality may vary 

with the presence of some recognisable foetal structures like limbs and bones. The cranium 

may be absent or present with associated anomalies like anencephaly and 

holoprosencephaly. Massive fetal oedema is usually present. There may be other associated 

anomalies like cystic hygroma, limb and abdominal wall defects and absence of lungs, liver, 

kidney and spleen. The acardiac twin usually has a 2 vessel umbilical cord with reversal of 

flow in the umbilical artery and the vein.  

We should also look for signs of high output cardiac failure in the pump twin like presence 

of cardiomegaly, pleural and pericardial effusion, ascites and tricuspid regurgitation. This is 

usually associated with polyhydramnios and abnormal Doppler study in the pump twin. In 

severe cases there may be persistent absent or reversed diastolic flow in the umbilical 

artery, pulsatile flow in the umbilical vein or reversal of flow in the ductus venosus. 
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The perinatal mortality of the acardiac twin is almost 100%. The treatment of TRAP 

sequence is focussed on improving the outcome of the pump twin. The treatment can be 

classified as conservative, palliative or causative management. The conservative 

management involves weekly ultrasound surveillance of the pump twin to look for evidence 

of cardiac failure or hydrops. Antenatal corticosteroids should be administered to all 

patients between 24 to 34 weeks of gestation to hasten lung maturity and timed birth is 

planned when there is evidence of cardiac failure. This may be associated with extreme 

prematurity and a pregnancy loss rate of 50-75% (2). 

The palliative treatment is a backup option when intervention is not possible or available. 

The pregnancy can be prolonged and the distressing maternal symptoms can be averted by 

serial amniodrainage. Other palliative treatment options are administration of indomethacin 

to prevent preterm labour and maternal administration of digoxin for transplacental therapy 

of foetal cardiac failure. The perinatal mortality rates vary widely between 10-50%. 

The causative treatment aims to arrest the blood flow to the acardiac twin. TRAP 

pregnancies between 18 and 27 weeks of gestation with signs of poor prognosis are 

candidates for invasive treatment. It is justifiable to offer invasive treatment if there is no 

spontaneous cessation of growth of the acardiac twin by 16 weeks of gestation. It is ideal to 

confirm the karyotype of the pump twin before invasive treatment. 

If the ratio of the weight of the acardiac twin to the weight of the pump twin is more than 

0.7, it is a poor prognostic sign and needs definitive treatment. The weight of the acardiac 

twin can be found out using a regression equation: weight (grams) = (-1.66 x longest length 

of the acardiac twin) + (1.21 x longest length2). The increase in the relative size of the 

acardiac twin as evidenced by the increased length, increased abdominal circumference at 

the level of stomach bubble when compared to the pump twin and the acardiac to pump 

twin ratio of more than 1 are poor prognostic indicators and are candidates for invasive 

treatment (2).The other indications for invasive treatment are the presence of 

polyhydramnios, foetal hydrops or abnormal doppler of the pump twin and monoamniotic 

pregnancy. The contraindications of invasive treatment include major anomalies or 

abnormal karyotype of the pump twin, preterm premature rupture of membranes, preterm 

labour and chorioamnionitis. 

The current treatment modalities available for the interruption of blood flow to the acardiac 

twin are laser ablation, radiofrequency ablation, bipolar cord coagulation and umbilical cord 

ligation. Most of these procedures are done under fetoscopic guidance. The arterio-arterial 

placental anastomoses or the umbilical cord directly are targeted. A 2 -3 mm fetoscope is 

inserted into the amniotic cavity of the acardiac twin under ultrasound guidance. A Nd:YAG 

or diode laser is transmitted via a quartz fibre located in the operating channel of a 

fetoscope to supply 20-40 watts of energy which coagulates the relevant vessels. In later 

gestational age more than 21 weeks, the umbilical cord may be too thick to be coagulated 

by laser alone in which case a 3 mm bipolar cautery forceps may be used to complete the 

procedure (2).Radiofrequency ablation preferentially coagulates the foetal abdominal wall 

at the base of the umbilical cord. Umbilical cord ligation is done through a 3.5 mm port by 

passing a 3-0 vicryl suture around the umbilical cord of the acardiac twin and then tying it 

with an extracorporeal knot (2). 

The advantage of needle procedure like that was done in our patient is the avoidance of 

fetoscopy which is more expensive, needs special training and associated with more 

complications. Selective laser cord coagulation can be done using 400 µm laser fibre that is 

transmitted through an 18 G needle that is inserted percutaneously into the umbilical cord 
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of the acardiac twin under sonographic guidance. The survival of the pump twin is 82-90% 

after in-utero procedures like selective laser coagulation (4). 

The in-utero procedures are associated with a small risk of preterm premature rupture of 

membranes, bleeding, preterm labour, chorioamnionitis, thermal injury or the need of 

laparotomy to complete the procedure. If it results in partial occlusion of the cord, new 

abnormal vascular anastomoses develop which may lead to twin anaemia-polycythemia 

sequence. Hence post laser cord ablation, ultrasound surveillance is mandatory. If the size of 

the acardiac twin is larger than that of the donor twin, it can lead to labour dystocia. 

Caesarean section is done for usual obstetric indications. 

Conclusion 

Selective needle umbilical cord coagulation is a safe and effective minimally invasive 

treatment option without the use of fetoscope in TRAP sequence with successful outcome. 
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