Trap Sequence: Case Report
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TRAP (Twin Reversed Arterial Perfusion) sequence is a rare syndrome seen in monochorionic twin preg-
nancies. It occurs in 1% of monochorionic twin pregnancies. It is characterized with a recipient fetus ex-
hibiting lethal anomalies including acardia and a pump fetus supplying blood by vascular anastomosis
in the placenta. Pump twin is structurally normal but heart failure may develop with cardiomegaly, peri-
cardial and pleural effusion, ascites and polyhydramnios also seen during pregnancy. This anomaly has
high mortality for pump twin and is always lethal for recipient. Here, a TRAP sequence case diagnosed
at 14 weeks of gestation in antenatal period and followed up spontaneously until labor, with the demand

of the family is presented.
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Introduction

Twin reversed arterial perfusion (TRAP) sequence known
as acardiac malformation, is a rare complication unique to
monozygotic multiple gestations. It occurs in approximately 1
per 35.000 pregnancies! and 1/30 in monochorionic triplets.>3
Pathophysiology is not entirely understood as yet. The retro-
grade transfer of blood from the pump twin to the acardiac
twin occurs at the level of the shared placenta through anom-
alous arterial-to-arterial connections. The blood reaching the
acardiac twin is poor in oxygen and preferentially perfuses the
lower extremities and body, resulting in lower concentrations
of oxygen reaching the superior body and head. Perfusion of
the acardiac twin with poorly oxygenated blood is thought to
be the cause of the predictable pattern of multiple anomalies
seen in these fetuses, which are more pronounced in the supe-
rior aspect of the body and head.*

Here, we report a case of TRAP sequence diagnosed at 14
weeks of gestation and followed up spontaneously until labor,
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with the demand of the family is presented. Also clinical pres-
entation, prognostic factors and therapeutic options were dis-
cussed in this case report.

Case Report

A 25-year-old woman, gravida 8, para 1, was seen at 14
weeks for a screening ultrasound (US) examination in our de-
partment. We diagnosed a monochorionic-monoamniotic
pregnancy with a TRAP sequence. The pregnancy was spon-
taneous; dating was obtained by menstrual history and con-
firmed at 14 weeks by US measurement of crown—rump length
(CRL). The acardiac twin (fetus A) was found to be substan-
tially enlarged due to an important skin edema (hydrops fe-
talis) (Figure 1). The pump twin (fetus B) showed normal bio-
metry on US with a biparietal diameter (BPD) of 28 mm, head
circumference (HC) of 108 mm, abdominal circumference
(AC) of 88 mm, and femur length (FL) of 14.5 mm. The CRL
measurement of acardiac twin (fetus A) was 50.2 mm. The
fetus A had acephaly, there was no fetal heart and the arms ap-
peared abnormally rudimentary. The lower limbs and the
lower part of the body were normal (Figure 1). Discrepancy in
CRL measurements was greater than 3% between the TRAP
twin and the isolated normal twin. Patient and family were in-
formed about gestation and its prognosis. Selective cord coag-
ulation was recommended for treatment but they denied and
decided spontancous follow up of pregnancy. Follow-up US
examinations using a Sonoace 9900 (Medison; Seoul, Korea)
equipped with a volumetric 6.5 MHz two-dimensional trans-
ducer showed persistent fetal blood flow for perfusion in acar-
diac twin.
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Figure 1: TRAP sequence in monochorionic-monoamniotic twins (Acardiac acephalic hydropic fetus)

Amniocentesis was also performed, and the two fetuses
had normal karyotype (46 XX; 46 XX). The patient was dis-
charged 24 hours after the procedure. The following weeks
were uneventful, and Doppler studies confirmed persistent
umbilical blood flow in the hydropic twin and normal resist-
ance in both uterine arteries with a mean pulsatility index (PI)
of 1.2 and without notches. Neonatal respiratory distress syn-
drome prophylaxis was performed at 28 weeks [betametha-
sone (Celestone Chronodose, Schering-Eczacibasi, Liilelebur-
gaz, Turkey) two doses a 12 mg intramuscular with another
dose 12 h later] to accelerate fetal lung maturation. Labor
started spontaneously after a few days, at 28 weeks of gesta-
tion. Tocolysis was performed but it was not successful and
birth of twins occurred at 28 weeks of gestation. The first twin
had a birth weight of 1120 g and an Apgar score of 9/10; the
second twin was ex and had a birth weight of 550 g (Figure 2).
The normal twin was hospitalized for nearly 35 days and had
a normal course.

Discussion

TRAP sequence is a rare complication of multiple preg-
nancies for which the pathophysiology is not entirely under-
stood as yet. The mortality rates for pump twins have been

noted to be as high as 50% to 70%. The reported perinatal
mortality of the pump twin is approximately 55%.°

Management of twin pregnancies complicated by TRAP
sequence includes imaging evaluation and close monitoring to
decide whether and when invasive treatment is deployed.
Doppler US remains the standard method of diagnosis of
prognostic factors in TRAP sequence. Estimated fetal weight
is one of prognostic factors in TRAP.® TRAP is characterized
with a recipient, acardiac fetus and a pump fetus supplying
blood by vascular anastomosis in the placenta. After perfusion
of the acardiac twin and further deoxygenation, the blood is
returned to the venous circulation of the pump twin, bypassing
the placenta and thus contributing to chronic hypoxemia and
growth restriction of pump twin. Furthermore, the increasing
size of the hydropic acardiac twin may lead to a significant in-
crease in intrauterine volume, with the consequence of prema-
ture labor and preterm delivery.” Moore et al.’ calculated the
ratio of fetal weights between the acardiac twin and its pump
cotwin in 49 sets of twins with TRAP sequence by US. They
reported increased rates of poor perinatal outcome due to
preterm delivery, polyhydramnios and congestive heart failure
when the weight ratio was greater than 70%.% It was reported
that if this ratio was greater than 70%, preterm labor occurred

Figure 2: The acardiac twin with acephaly, only rudimentary upper limbs, and normal twin after delivery



in 90%, polyhydramnios in 40% and congestive heart failure in
30%.5 Also low pulsatility index of umbilical artery in pump
twin was suggested as a sign of poor prognosis.’ Since then,
many US calculations have been developed using AC or fetal
length to calculate estimated weight ratios as prognostic indi-
cators for the pump twin.*!'*!" In our case, weight ratio of twins
was smaller than 70%, Doppler studies confirmed normal re-
sistance in both uterine arteries with a mean pulsatility index
(PI) of 1.2 and without notches and these were all good prog-
nostic factors. Besides, chromosomal abnormalities were de-
tected at an incidence of 9% in pump twins !> while they have
been reported in ratio of 30% in acardiac twins'? and this can
also influence prognosis and decisions about fetal intervention.
In present case report, amniocentesis was done and result was
reported as normal karyotype for both fetuses.

In literature, there are some controversies about conserva-
tive and interventional treatment of TRAP sequence.
Conservative management includes close observation and
non-surgical intervention focus on the prevention of compli-
cations, by serial amniocentesis or maternal use of in-
domethacin to decrease amniotic volume and maternal use of
digoxin to treat congestive heart failure.'*'> On the other hand,
there have been many successful interventions described, as-
sociated with increased survival of the pump twin. These ther-
apies all attempt to interrupt the vascular connections between
the twins>!? include US- or fetoscopic-guided therapies aimed
at obliteration of either the umbilical cord or the main intraab-
dominal vessels of the acardiac fetus.>*!%-'8 Such procedures
are endoscopic umbilical cord ligation,' sclerosis of the um-
bilical cord with alcohol,?® US-guided thermo coagulation of
the umbilical cord and aorta,?' endoscopic laser coagulation of
the umbilical artery?? and bipolar coagulation of the umbilical
cord.” Intrafetal radiofrequency ablation (RFA) of the acar-
diac twin, with ablation performed within the fetal abdomen at
the umbilical cord insertion, has been associated with survival
rates as high as 95%.!>* Quintero et al.>* described umbilical
cord occlusion either by ligation with a suture with or without
trans-section of the cord or by laser photocoagulation of the
cord or of the arterio- arterial and veno-venous anastomoses in
51 patients. Their technical success rate was 88%. In contrast,
umbilical cord ligation with trans-section of the cord seemed
to be technically the most complicated procedure, with a
preterm premature membrane rupture (PPROM) rate of 36%
(4/11) within three weeks in cases that underwent successful
cord occlusion.?® Tan and Sepulveda* compared the cases
treated by heterogeneous cord occlusion techniques such as
embolization, cord ligation, laser coagulation, bipolar and
monopolar diathermy with the cases treated by various in-
trafetal ablation techniques such as alcohol, monopolar
diathermy, interstitial laser and radiofrequency. They con-
cluded that intrafetal ablation is associated with a higher clin-
ical success rate than the cord occlusion technique, with an
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overall pump twin survival rate of 76%. The main complica-
tion associated with these techniques was PROM. Hecher?’ re-
ported that PROM occurred in only 18% of cases at a median
interval of nine weeks after the laser surgery, and PROM rate
before 34 weeks was reported as 24% if the bipolar coagula-
tion was indicated.?’

In conclusion, there are significant risks involved with
these procedures, so prognostic information about the pump
twin is important for decisions regarding deployment and tim-
ing of therapeutic intervention.?® Several experts support the
current approach, stating that expectant management is only
appropriate in the absence of poor prognostic features.>
Perinatal mortality of cases when treated conservatively is be-
tween 10-50%.3° Sullivan!” reported one intrauterine fetal
death out of 10 cases, and cautioned against aggressive inter-
vention and recommended conservative approach. In our case,
preterm labor started and birth occurred at 28 weeks of gesta-
tion. By advanced neonatal care, prognosis of pump twin was
good but of course, it is impossible to predict handicaps about
developmental stages of childhood. However, regarding the
neurodevelopmental outcome of the surviving pump twin, a
recent series of cord coagulations in complicated monochori-
onic multiple pregnancies suggested that interventions at an
advanced gestational age, and when signs of cardiac decom-
pensation were already present, correlated with mental delay
and unfavorable neurological outcome.® To overcome these
controversies about management of TRAP sequence, ad-
vanced researches including higher number of cases are
needed.

TRAP Sekansi: Olgu Sunumu

TRAP (Twin Reversed Arterial Perfusion) sekansi monokoryo-
nik ikiz gebeliklerde gérllen, cok ender bir sendromdur. Mo-
nokoryonik ikiz gebeliklerde %1 oraninda gérulmektedir. TRAP
sekansinda multipl anomalilere sahip, kalbi gelismemis bir fe-
tus ile bu fetusu plasentadaki vaskiler anastomozlar yoluyla
besleyen pompa fetusun varli§i s6z konusudur. Pompa fetus
yapisal olarak normaldir ancak bu fetusta, gebelik esnasinda
kardiomegali, perikardial eflizyon, plevral eflizyon, asit ve poli-
hidramnios ile birlikte kalp yetmezIigi, gelisebilir. TRAP sekan-
sI pompa fetus icin yiksek mortalite oranina sahip iken, alici
fetus igin hemen her zaman o6limcildir. Burada ondordinci
gebelik haftasinda tani konulan, ailenin istemi dogrultusunda
konservatif gézlem ile takip edilen, akardiyak asefalik mono-
koryonik ikiz olguyu sunduk.

Anahtar Kelimeler: TRAP sekansi, Akardiyak fetus
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