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ABSTRACT
To report a case of twin reversal arterial perfusion sequence and its management by means of laser coagulation of the
vascular malformation in the placenta. Twin reversed arterial perfusion sequence is a rare form of twin to twin
transfusion syndrome occurring primarily in Monochorionic monoamniotic twins. The prevalence is about 1 in 35,000
pregnancies. The significance of this condition is that there is a normal foetus and an acardiac foetus. The blood is
shunted from the normal twin to the acardiac twin through vascular malformations in the placenta. The normal twin
faces a high risk of both morbidity and mortality due to cardiac failure. A case of twin reversal arterial perfusion
sequence diagnosed at 22 weeks following a target scan underwent laser photocoagulation and gave birth vaginally at
30 weeks without any complications. Early detection of this condition can lead to timely intervention and thereby
improve the outcome. In Twin reversal arterial perfusion sequence, the normal or the pump twin has a high chance of
mortality due to cardiac failure. As the size of the acardiac twin increases, there is a higher chance of mortality of the
pump twin. There is a need for regular follow up with ultrasonography and foetal echocardiography along with early
therapeutic interventions to ensure the survival of the normal twin. In our case, despite the large size of the acardiac
twin, we had a successful pregnancy outcome for the normal twin due to timely intervention.
Keywords: Acardiac twin, Complication of twins, Laser photocoagulation, Monochorionic monoamniotic twin,
Perfused twin, Radiofrequency ablation, Twin to twin transfusion, Twin reversed arterial perfusion sequence

INTRODUCTION
Twin reversed arterial perfusion sequence (TRAP) is a
form of acardiac twinning seen in twin to twin
transfusion
occurring
among
monozygotic
monochorionic twins and it is a rare anomaly. The
general incidence is that it occurs in 1% of the
monozygotic twins and it overall occurs in 1 in 35,000
pregnancies.1 The pathophysiology behind TRAP
sequence is that there may be arterio-arterial or venovenous anastomosis in the placenta. There is a donor twin
and a recipient twin and blood are pumped from the
normal to the acardiac twin.2 The first case was described
by Benedetti in 1533 and very few cases have been
described since then.3
The pump twin has to maintain a high cardiac output due
to abnormal circulation and hence develops cardiac

failure and may also have IUGR. The anomalous twin
may either appear to be a heterogeneous mass or an
intrauterine foetal demise. Acardiac twinning is
associated with high risk chromosomal abnormalities
(33%) and single umbilical artery (66%). The
development of the lower part of the abnormal twin is
due to perfusion of tissues with deoxygenated blood from
the lower branches of the aorta. A higher risk of
polyhydramnios and preterm labour is observed when the
weight ratio between the acardiac and pump twin exceeds
50%.1 Reversal of umbilical artery blood flow in the
abnormal twin on Doppler examination points to the
diagnosis.
CASE REPORT
A 20-year-old primi childbearing woman at 22 weeks of
gestation came for a routine second trimester anomaly
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scan. She had 3rd degree consanguineous marriage and
was married for 11 months. Ultrasound examination
showed monochorionic monoamniotic twins with normal
fetus (fetus A) of gestational age 21-22 weeks with
polyhydramnios with no obvious anomalies and an
amorphous heterogeneous mass (fetus B). The effective
fetal weight of fetus A was 465±46.5 grams (Figure 1).

Figure 1: Fetus A - normal “pump” twin.

also associated mild tricuspid regurgitation. Fetal
Doppler of fetus A showed normal flow in the middle
cerebral artery and the umbilical artery but ductus
venosus showed a high resistance flow. A large single
placenta was seen in the posterior and left lateral part of
the uterus. Fetus B had a partially fused head, thorax and
lower limbs but no heart or upper limbs (Figure 2). The
fetus B had a volume of 383.53cc. A pulsed Doppler
imaging of the fetus B showed reversal of blood flow.
(Figure 3) Hence a diagnosis of TRAP sequence was
made. The patient was advised to undergo laser
coagulation of the vascular malformation. Post ultrasound
guided laser coagulation, fetus A showed normal cardiac
activity and blood ceased to flow to the TRAP fetus.
Fetus A also showed normal Doppler study post
procedure. The patient was followed up with serial
ultrasound examinations. At 30 weeks of gestation, she
had spontaneous onset of labour and gave birth vaginally
to a normal male fetus weighing 1.28 kgs and an
amorphous mass.
DISCUSSION
In Craniopagus parasiticus or TRAP syndrome, there is
blood flow from the normal twin (pump twin) to the
abnormal twin (‘perfused’ twin) through abnormal
vascular placental communications which may be arterial
or venous. The blood flow is a reversed in the recipient
twin wherein the oxygenated blood flows through
abnormal anastomosis in the placenta to the umbilical
artery, then flows cephalad and then out through the
umbilical vein.2 Hence the spectral waveform of the
reversal of flow can be visualized using a pulse wave
Doppler of the umbilical artery of the ‘perfused’ twin.

Figure 2: Fetus B - “perfused twin” - amorphous
mass.

Figure 3: Pulse wave Doppler of the umbilical artery
of the abnormal fetus B showing reversal of flow in
spectral waveform.
The fetal echo of fetus A showed Situs solitus and
levocardia with cardiac chamber asymmetry. There was

Congenital anomalies may be seen in 9% of the pump
twins. The overall perinatal mortality of pump twins is
About 50-55% of the normal twins do not survive the
perinatal period.4 The general cause of morbidity is
premature delivery owing to polyhydramnios or
secondary to congestive cardiac failure due to abnormal
interfetal circulation and increased cardiac output. The
high cardiac output causes increased perfusion of the
kidneys leading to increased urine output and
polyhydramnios. An ultrasound based prognostic
indicator for survival chances of the normal foetus is by
calculating the resistive index (RI). If the difference in
the RI of the umbilical arteries between the pump twin
and ‘perfused’ twin is greater than 0.20, the prognosis is
generally good.5
Due to the fact that the normal pump twin faces mortality
or morbidity, various techniques have been devised to
improve its outcome. In the perinatal period, treatment
modalities include ligation or laser or bipolar coagulation
of the umbilical cord using a fetoscope or radiofrequency
ablation of the foetus.6 Risk factors requiring surgical
intervention include:


Polyhydramnios (maximum vertical pocket ≥8 cm).
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Large TRAP twin (the difference in estimated foetal
‘perfused’ twin weight and the donor twin is 50% or
greater). The ‘perfused’ twin weight is obtained by:
(1.2 × longest length2) - (1.7 × longest length).7
Cardiac failure observed in the pump twin, or
Doppler ultrasound of the pump twin shows
abnormal patterns of blood flow patterns (persistence
of absent or reversal of umbilical artery diastolic
flow, pulsatile flow is observed in the umbilical vein,
reversal of flow in the ductus venosus and/or MCA
PSV>1.5 times MoM).
Monochorionic monoamniotic twins.

Prior to planning surgical treatment, congenital anomalies
in pump twin, abnormal karyotype, ruptured membranes,
chorioamnionitis have to be ruled out.
Diagnosis of TRAP sequence earlier in pregnancy by
transvaginal ultrasonography with Doppler improves the
prognosis as higher chances of pump twin demise in
observed between 11-20 weeks.8 Although diagnosis was
made early in gestation, due to the risks of miscarriage;
intrauterine corrective measures were not taken before 15
weeks’ gestation in order to wait till the obliteration of
the celomic cavity. Before 16 weeks, radiofrequency
ablation and intrafetal laser coagulation of the vascular
malformation were found to be safe. Pagani et al also
concluded that, laser coagulation prior to 16 weeks
gestation was safer with fewer complications.9
TRAP sequence when treated using intrafetal
radiofrequency ablation showed favorable results, there
were chances of thermal injury which can lead to
exsanguination of the pump during the procedure which
may result in hemorrhagic manifestations in the fetus and
death.10 A recent early intervention includes external
beam of high-intensity focused ultrasound has been found
to stop of blood flow within the acardiac twin, but further
investigations are required to test the efficacy and
safety.11,12 Early prophylactic intervention by 16 weeks is
better as it may preclude technical difficulties of
achieving arrest of flow in larger acardiac masses at later
weeks.
Pregnancy termination is an option at early gestational
ages whereas expectant management can be allowed in
others. The survival rate of the pump twin is better with
therapeutic invention which abruptly ceases blood flow to
acardiac twin when compared to expectant
management.13 Chaveeva P et al found that among 60%
of the cases diagnosed between 11-14 weeks, blood flow
to the acardiac twin stopped spontaneously even before
the intervention planned was executed at 16-18 weeks.
An inverse relationship between period of gestation at
treatment and period of gestation at birth was observed
when treated with laser coagulation at 12-27 weeks.
Hence early intervention in TRAP sequence significantly
decreased the mortality of the pump twin.14

Clinical significance
In twin reversal arterial perfusion sequence, the normal or
the pump twin has a high chance of mortality due to
cardiac failure. As the size of the acardiac twin increases,
there is a higher chance of mortality of the pump twin.
There is a need for regular follow up with
ultrasonography and fetal echocardiography along with
early therapeutic interventions to ensure the survival of
the normal twin. In our case, despite the large size of the
acardiac twin, we had a successful pregnancy outcome
for the normal twin due to timely intervention.
CONCLUSION
When TRAP sequence is diagnosed early and appropriate
mode of management is chosen at the correct gestational
age following proper counseling of the patient, the results
are favorable in multifetal gestations.
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