
win reversed arterial perfusion (TRAP) sequence is a rare, but seve-
re complication of monochorionic multiple pregnancies. It affects
about one in 35.000 pregnancies, one in 100 monozygotic twins, and

one in 30 monozygotic triplets. It is characterized by a structurally abnor-
mal, acardiac twin perfuse through a single artery-to-artery anastomosis by
the normal, ‘pump’ co-twin. Although the pathogenesis is still under deba-
te, the primary defect is believed to be the single artery-to-artery and ve-
in-to-vein anastomoses between the cords or on the surface of the placenta.
Retrograde perfusion of deoxygenated and nutrient-poor low pressure blo-
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Conservative Management of
Twin Reversed Arterial Perfusion

Sequence (TRAP): Case Report

AABBSS  TTRRAACCTT  Twin re ver sed ar te ri al per fu si on (TRAP) se qu en ce is a ra re but se ve re comp li ca ti on of
mo noc ho ri o nic mul tip le preg nan ci es. Pe ri na tal mor ta lity for the pump twin is aro und 35-50%. A
wo man aged 32, gra vi da 2, pa ra 1 was re fer red for twin preg nancy and in ute ro fe tal de mi se of co-
twin at 28 we eks of ges ta ti on. So nog raphy de mons tra ted TRAP se qu en ce. Cord occ lu si on was not
per for med sin ce it had a hig her mor ta lity ra te than an ap prop ri a tely grown fe tus de li ve red at 28 we -
eks of ges ta ti on. She de li ve red a he althy 2000 g fe ma le in fant at 31+2 ges ta ti o nal we ek by ce sa re an
sec ti on for fo ot ling pre sen ta ti on du ring pre term la bor. The acar di ac acep ha lus twin was 1400 g.
Pump twin had an une vent ful post na tal co ur se. In the ab sen ce of po or prog nos tic fac tors, pump
twins can be ma na ged con ser va ti vely if mor ta lity ra te du e to pro ce du re ex ce eds pe ri na tal mor ta -
lity for that par ti cu lar ges ta ti o nal age. 

KKeeyy  WWoorrddss::  Preg nancy; preg nancy comp li ca ti ons; preg nancy out co me

ÖÖZZEETT  İkiz ters dön müş ar ter yal per füz yon (TRAP) se kan sı mo no kor yo nik ço ğul ge be lik le rin na -
dir ama ağır bir komp li kas yo nu dur. Pe ri na tal mor ta li te %35-50 ara sın da ve ril mek te dir. Otu zi ki ya -
şın da gra vid 2 pa ra 1 olan ve 28 haf ta lık ikiz ge be li ği bu lu nan bir ka dın, ikiz eşi nin in tra u te rin
ölü mü ne de niy le kli ni ği miz de de ğer len di ri le rek so nog ra fi de TRAP se kan sı sap tan dı. Kord ok lüz -
yo nu ne de niy le pe ri na tal mor ta li te ora nı 28 haf ta da do ğan nor mal bir fe tu sun kin den faz la ola ca ğın -
dan, bu iş lem ya pıl ma yan has ta ya kın ta ki be alın dı. 31+2 ges tas yo nel haf ta da ayak ge li şi ile pre term
do ğum ne de niy le se zar yen ya pı lan has ta ya 2000 g sağ lık lı bir kız be bek do ğur tul du. Akar di yak ikiz
1400 gram dı ve pom pa olan fe tus ta post na tal dö nem de bir özel lik sap tan ma dı. Kö tü prog nos tik fak -
tör le rin yok lu ğun da, eğer pro se dü re bağ lı pe ri na tal mor ta li te o ges tas yo nel haf ta için olan dan faz -
la ise te da vi de kon ser va tif ka lı na bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ge be lik; ge be lik komp li kas yon la rı; ge be lik so nu cu
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od from the ‘pump’ twin is be li e ved to re sult in dis-
rup ti ons and in comp le te morp ho ge ne sis of the re-
ci pi ent twin, the acar di ac ano maly spec trum.1

The na tu ral co ur se of TRAP se qu en ce may 
dif fer from pa ti ent to pa ti ent and the re por ted pe -
ri na tal mor ta lity for the ‘pump’ twin is aro und 35-
50%.2 Preg nan ci es re ac hing term une vent fully and
spon ta ne o us ces sa ti on of re ver sed um bi li cal ar te ri -
al flow ha ve be en re por ted.3 Ho we ver, con ti nu o us
growth of the acar di ac fe tus may in cre a se the car-
di o vas cu lar lo ad of the ‘pump’ twin le a ding to con-
ges ti ve he art fa i lu re, polyh ydram ni os and in ute ro
fe tal de mi se. In ad di ti on, the mass ef fect of acar di -
ac twin along with polyh ydram ni os in cre a ses the
risk of pre term de li very.4 Se ve ral prog nos tic fac tors
such as the acar di ac-to-pump twin we ight ra ti o,
car di ac fa i lu re in the pump twin, polyh ydram ni os,
and cer ta in morp ho lo gic cha rac te ris tics of the acar -
di ac fe tus and Dopp ler in di ces of the um bi li cal ar-
te ri es ha ve be en sug ges ted and in di vi du a li za ti on of
ma na ge ment has be en ad vo ca ted. He re we pre sent
a ca se of TRAP se qu en ce ma na ged con ser va ti vely
in our ins ti tu ti on la te at se cond tri mes ter and pro-
po se a ges ta ti o nal age ba sed ma na ge ment. In for med
con sent of the pa ti ent was ob ta i ned.

CA SE RE PORT
A 32-ye ar-old, gra vi da 2, pa ra 1 wo man was re fer -
red to our ins ti tu ti on with the di ag no sis of twin
preg nancy and in ute ro fe tal de mi se of the co-twin
at 28 we eks of ges ta ti on. So nog rap hic exa mi na ti on
re ve a led mo noc ho ri o nic-di am ni o tic twin preg-
nancy. Twin A was ap prop ri a tely grown, con sis -
tent with the last mens tru al pe ri od. Am ni o tic flu id
vo lu me was nor mal and no struc tu ral ano ma li es
we re de tec ted. Twin B ap pe a red grossly ab nor mal
(Fi gu re 1). Cra ni um and up per ex tre mi ti es we re
not vi su a li zed. The re was no car di ac ac ti vity. Ge n-
e ra li zed sub cu ta ne o us ede ma and lar ge cystic spa -
ces, re semb ling a gi ant cystic hygro ma, we re se en.
The spi ne and lo wer ex tre mi ti es we re ru di men tary.
Twin B ap pe a red al most the sa me si ze as Twin A.
Co lor Dopp ler ul tra so nog raphy de mons tra ted re-
ver sed um bi li cal ar te ri al blo od flow to wards the ac-
ar di ac fe tus, con fir ming the di ag no sis of TRAP
se qu en ce. Um bi li cal ve no us and duc tus ve no sus

Dopp ler fin dings we re nor mal. Fe tal ec ho car di og -
raphy of twin A was nor mal; signs of car di ac fa i lu -
re inc lu ding tri cus pid re gur gi ta ti on we re not
evi dent. The pa rents we re in for med in de ta il re gar -
ding the prog nos tic fac tors and pos sib le risks, and
they op ted for con ser va ti ve ma na ge ment. Fe tal blo -
od samp ling was per for med and nor mal kar yoty pe
was con fir med for Twin A. We ekly bi oph ysi cal
pro fi le and fol low-up scans for eva lu a ti on of signs
of car di ac in suf fi ci ency, hydrops fe ta lis, in tra u te ri -
ne growth res tric ti on, polyh ydram ni os and Dopp -
ler exa mi na ti on we re sche du led. 

At 29 we eks of ges ta ti on, the pa ti ent was ad-
mit ted with thre a te ned pre term la bor. So nog raphy
and Dopp ler fin dings we re nor mal, and la bor was
ar res ted suc cess fully with oral ni fe di pi ne. Be ta me -
ta so ne (12 mg) was al so ad mi nis te red in tra mus cu -
larly twi ce in 24 ho urs to en han ce fe tal lung
ma tu rity. At 31 we eks and two days of ges ta ti on,
the pa ti ent was re ad mit ted with pre term la bor. Am-
ni o tic flu id vo lu me was at the up per li mits of nor-
mal, but the re we re no ot her signs of car di ac fa i lu re.
No tri cus pid re gur gi ta ti on and nor mal Dopp ler fin -
dings in duc tus ve no sus was de tec ted. Ho we ver, to-
coly sis was un suc cess ful and ce sa re an sec ti on du e
to fo ot ling pre sen ta ti on of the ‘pump’ twin was per-
for med. A fe ma le baby, we ig hing 2000 g and with
Ap gar sco res of 7 and 9, at one and fi ve mi nu tes, re-
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FIGURE 1: A view of the acardiac twin during ultrasound.



s pec ti vely, was de li ve red. The acar di ac acep ha lus
twin we ig hed 1400 g (Fi gu re 2). The pla cen ta was
mo noc ho ri o nic-di am ni o tic, and sing le ar tery-to-
ar tery and ve in-to-ve in anas to mo ses bet we en the
cord in ser ti ons we re no ted on the sur fa ce (Fi gu re
3). The pump twin had an une vent ful post na tal co -
ur se and was disc har ged in go od con di ti on.

CONC LU SI ON
The twin re ver sed-ar te ri al-per fu si on (TRAP) se qu -
en ce fo und in mo nozy go tic twins is a con se qu en ce
of pri mary or se con dary car di ac de ve lop ment dis-
rup ti on and di rect ar te ri o-ar te ri al and ve no-ve no -
us pla cen tal anas to mo ses.  Many prog nos tic fac tors
ci ted in pa pers and sur vi val ra te gi ven for the pump
twins are ba sed on a ret ros pec ti ve study writ ten by
Mo o re be fo re wi des pre ad use of so nog raphy.2 Sin -

ce Mo o re’s study, no furt her prog nos tic fac tors to
pre dict the out co me of pump twin are com monly
ac cep ted and pro ven to con tri bu te to sur vi val.
Prog no sis of pump twin va ri es from ca se to ca se;
so me pump twins re ach term wit ho ut any in ter -
ven ti on whi le ot hers show ra pid prog ress to he art
fa i lu re and hydrops. Thus it is very dif fi cult to com-
pa re the tre at ment al ter na ti ves wit ho ut a pret re at -
ment sta ging. It is a very ra re con di ti on and the
scat te red ca ses are ma na ged in dif fe rent cen ters
with dif fe rent tre at ment stra te gi es. It se ems that
pri mary key po int in ma na ge ment of the con di ti on
is ti ming: ti ming of in ter ven ti on and de li very. The
met hod of in ter ven ti on may al so be a se con dary
key po int and ma inly de pends on the ca pa bi lity
and ex pe ri en ce of the cen ters.

Po or prog nos tic fac tors inc lu de polyh ydram -
ni os, car di ac in suf fi ci ency, lar ge acar di ac twin and
ra pid in cre a se in blo od flow to acar di ac twin.3 The
mor ta lity ra te of pump twin is ma inly af fec ted 
by two im por tant fac tors: in ute ro car di ac fa i lu re
and pre term birth du e to polyh ydram ni os.4 Polyh -
ydram ni os sho uld be fol lo wed up by se ri al so nog -
rap hic eva lu a ti on. Hydrops may be a la te sign of
he art fa i lu re. Pos sib le fe tal car di ac in suf fi ci ency
can be sa fely pre dic ted by se ve ral met hods such as
tri cus pid re gur gi ta ti on and duc tus ve no sus Dopp -
ler. In our ca se, twin A had no po or prog nos tic 
fac tors at the ti me of di ag no sis. Du ring se ri al ul tra -
so nog rap hic eva lu a ti on, no signs of fe tal car di ac 
fa i lu re such as hydrops, ve no us Dopp ler ab nor ma -
li ti es or tri cus pid re gur gi ta ti on oc cur red. Ho we ver,
a mo de ra te in cre a se in am ni o tic flu id vo lu me to ok
pla ce. The preg nancy was al lo wed to con ti nu e un -
til 32 we eks of ges ta ti on when pre term de li very en-
su ed.

Ove rall pe ri na tal mor ta lity ra te for pump twin
is re por ted as high as 55% by Mo o re.2 Fol lo wing
va ri o us the ra pe u tic in ter ven ti ons such as fe tos co pic
or ul tra so und-gu i ded cord occ lu si on, the post-pro -
ce du re pump twin mor ta lity has be en re por ted to
be bet we en 13% and 38%.4 Con si de ring that the
pe ri na tal mor ta lity ra te of a cor rectly da ted, ap pro-
p ri a tely grown sing le ton fe tus de li ve red at 28-29
we eks is aro und 10-20%, be yond this ges ta ti o nal
age it se ems that it is not ap prop ri a te to per form
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FIGURE 2: The acardiac twin.

FIGURE 3: Appearance of the monochorionic-diamniotic placenta.



an in va si ve pro ce du re which has a hig her mor ta -
lity ra te.5 Af ter 28 we eks of ges ta ti on, ins te ad of
comp li ca ted in va si ve pro ce du res such as cord co a -
gu la ti on or in tra fe tal ab la ti on, de li very of the fe tus
may be con si de red to tre at en su ing fe tal he art fa i -
lu re.6 Bet we en 24 and 28 we eks of ges ta ti on pump
twin must be eva lu a ted with se ri al ul tra so und 
exa mi na ti ons to de tect the de ve lop ment of polyh -
ydram ni os and any signs of car di ac de com pen sa ti -
on. In the ab sen ce of any signs of car di ac fa i lu re,
polyh ydram ni os can be ma na ged by se ri al am ni o -
re duc ti on at any ges ta ti o nal age be fo re term. Am-
ni o re duc ti on is not a tre at ment mo da lity that
cor rects the un derl ying mec ha nism; ho we ver, it
may ame li o ra te the prob lems re la ted to polyh -
ydram ni os. In ca se of car di ac fa i lu re, an in va si ve

in ter ven ti on may be re qu i red to ce a se the blo od
flow to acar di ac twin bet we en 24 to 28 we eks of
preg nancy. Be fo re 24 we eks of ges ta ti on, the op ti -
on of ter mi na ti on of preg nancy may be of fe red to
pa rents. If the pa rents pre fer to con ti nu e preg-
nancy, the pump twin sho uld be ma na ged si mi lar
to the ca ses ma na ged be fo re 28 we eks of the preg-
nancy.

As in our ca se, in the ab sen ce of po or prog nos-
tic fac tors, pump twin can be ma na ged con ser va ti -
vely. Pro ce du re re la ted mor ta lity and long-term
and short-term mor bi dity ra tes of se ve ral in va si ve
tre at ment cho i ces are not ava i lab le yet. In or der to
com pa re the be ne fits of the ra pe u tic in ter ven ti ons,
ca ses must be clas si fi ed ac cor ding to se ve rity of the
con di ti on pri or to the pro ce du re.
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