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Introduction
Acardiac or twin reversed-arterial-perfusion (TRAP)
sequence is a rare but serious malformation that occurs
in one of monozygotic twins, triplets, or even quintu-
plets with a frequency of approximately 1 per 35,000

deliveries.[1] TRAP sequence occurs only in the setting
of a monochorionic gestation and complicates approx-
imately 1% of monochorionic twin gestations.[2] In the
TRAP sequence, there is usually a normally formed
pump twin who has features of heart failure as well as a
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Abstract

Objective: Twin reversed arterial perfusion (TRAP) sequence is a
rare complication of monochorionic multifetal gestation, and
affects 1 of monochorionic twins. Here we present a case of acar-
diac twinning sequentially treated by laser umbilical insertion
ablation and intrafetal alcohol injection.
Case: A 26-year-old woman admitted to our clinic in the 18th
week of her pregnancy was presented. Ultrasonography showed a
monochorionic twinning with a live pump fetus at and an acardiac
cotwin. Although laser ablation and intraumbilical alcohol injec-
tion therapies were commensed with onemonth interval and blood
flow of acardiac fetus was ceased, late demise of the pump twin was
developed.  
Conclusion: Although alcohol injection is a simple method in
blood flow occlusion of acardiac fetus, this method should not be
preferred as the first surgical intervention option due to risk of
alcohol transfusion structurally passing to normal other twin.
Key words: Monochorionic twins pregnancy, fetal therapy, acar-
diac.

Akardiyak ikizlikle komplike olmufl spontan
monokoryonik ikiz gebelikte ard›fl›k tedavi
baflar›s›zl›¤›

Amaç: Akardiyak ikizlik ya da ikiz ters arteriyal perfüzyon
(TRAP), monokoryonik ço¤ul gebeliklerin nadir bir komplikasyo-
nudur ve monokoryonik ikizlerin birini etkiler. Bu yaz›da s›ras›yla
lazer ablasyon ve intrafetal alkol enjeksiyonu uygulanan bir akar-
diyak ikiz gebelik sunulmufltur.
Olgu: Klini¤imize gebeli¤in 18. gebelik haftas›nda baflvuran 26
yafl›nda bir hasta tart›fl›ld›. Ultrasonografide bir canl› verici fetüs
ve akardiyak ikiz efli olan monokoryonik ikiz gebelik saptand›. Bir
ayl›k ara ile lazer ablasyon ve intraumbilikal alkol enjeksiyonu uy-
gulanmas›na ve akardiyak fetüsün kan ak›m› durdurulmas›na kar-
fl›n ilerleyen haftalarda verici ikiz kaybedildi.
Sonuç: Akardiyak fetüsün kan ak›m›n›n oklüzyonunda alkol enjek-
siyonu basit bir yöntem olmas›na ra¤men bu yöntem alkol trans-
füzyonunun yap›sal olarak normal ikiz efline geçmesi riski nedeniy-
le ilk cerrahi müdahale tercihi olarak seçilmemelidir. 

Anahtar sözcükler: Monokoryonik ikiz gebelik, fetal tedavi, akar-
diyak.
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recipient twin who lacks a heart (acardiac monster) and
perfused from pump co-twin through vascular (almost
always arterial–arterial and venous–venous) anasto-
moses. This deoxygenized arterial blood reaches the
recipient twin through its umbilical arteries and prefer-
entially goes to its iliac vessels. Thus, only the lower
body is perfused, and this is usually associated with
poor or absent development of the heart and upper
part of the body. Antenatal diagnosis by ultrasound of
an acardiac fetus coexisting with a normal co-twin is
fairly straight-forward. The anomalous twin may
appear to be an amorphous mass. The lower extremi-
ties and body are typically more completely developed,
while the most severe abnormalities involve the upper
body. The heart is frequently absent or rudimentary,
and a single umbilical artery is present in approximate-
ly half the cases. A retrograde pattern of fetal perfusion
can be demonstrated to occur through the umbilical
arteries by Doppler studies.[3-5] If left untreated, the
pump twin dies in 50% to 75% of cases, mainly as a
result of polyhydramnios, preterm labor, and conges-
tive heart failure.[2-4] Interruption of the vascular com-
munication between the twins has been recommended
to improve perinatal outcome of the pump twin. Here,
we report a case of acardiac twin pregnancy result with
the late demise of the pump twin after the sequential
surgical intervention performed with an interval of one
month. 

Case Report
26-year-old, gravidy 4, parity 3 patient at 18 weeks of
gestation admitted to our high risk pregnancy depart-
ment as a case of acardiac twin pregnancy. Of note in
her medical and obstetric history was unremarkable.
Ultrasonography showed a monochorionic twin preg-
nancy with a live pump fetus at 18 weeks of gestation
and an acardiac co-twin and polyhydramniosis (Fig. 1)
(acardius acephalus type). A thin, complete membrane
was present between the 2 sacs of gestation. The pump
twin was in a breech presentation, with normal fetal
anatomy, while the acardiac twin had grossly abnormal
anatomy. There were an amorph view in the thorax, no
identifiable heart structures and no definition of the
fetal skull above the thorax. Estimated fetal weight was
226 g for the pump twin and 200 g for the recipient
twin. On pulsed Doppler examination, the direction of
blood flow in the umbilical arteries of acardiac twin was
in the opposite direction, but the hemodynamics in
pump twin were normal. After the diagnosis was con-
firmed, patient was informed about the poor prognosis
of her pregnancy. After a discussion with the patient,
she was referred to a tertiary perinatal center for laser
ablation of communicating vessels between the pump
and acardiac fetuses. The ablation procedure was per-
formed at 22th week of gestation. However, unceased
circulation in acardiac fetus was noticed during the fol-
low up of the patient and diagnosis of unsuccessful laser

Fig. 1. Blood flow of the acardiac twin on Doppler ultrasonography at 18 weeks
of gestation.
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ablation therapy was made. The family was informed
and a written informed consent was obtained from both
parents for intra-fetal alcohol injection therapy. The
procedure was performed under continuous ultrasound
control, using color Doppler ultrasound to identify the
main arterial vessel entering the abdomen of the acar-
diac twin and passing a 20-gauge spinal needle into the
targeted vessel. After blood sampling for karyotyping,
intra-fetal injection of 2.0 ml of absolute alcohol to the
main intra-abdominal segment of the single umbilical
artery was performed to the acardiac twin at 23th week
of gestation and the circulation was ceased (Fig. 2).
Early postoperative period was uneventful. Analysis of
fetal blood showed a normal 46 XY male karyotype.
Fallow-up of the living fetus was unremarkable until the
27th week of gestation, in which the sudden death of
the pump twin was diagnosed sonographically.
Pregnancy was terminated by vaginal misoprostol
induction with a total dose of 800 μg in two divided
doses. A male ex pump fetus 625 g in weigh, a male
acardiac fetus 325 g in weigh and a single hydropic pla-
centa 389 g in weigh were delivered via vaginal route.
The pump fetus had no obvious congenital malforma-
tion. The upper portion of the acardiac twin contained
soft globular masses. The head and upper extremities
were absent (Fig. 3). The right foot had 5 toes and the
left foot had 3 toes. The lower spinal column and lower
extremity bones were apparently normal. Samples were
taken from both twins for genetic analysis and each twin

were sent for an autopy. Autopsy of the acardiac twin
revealed absent thoracic organs, a bony ridge represent-
ing the lower part of the spine, bilateral kidneys, bilat-
eral surrenal glands and a small part of large intestines.
Autopsy of the pump twin showed a phenotypically
normal male fetus. Karyotyping of the pump twin was
revealed normal male 46 XY kayrotype. Histopathology
of the placenta was suggestive of monochorionic-
diamniotic twin pregnancy. Postpartum follow-up of
the patient was unremarkable.

Discussion
The goal of antepartum management of a twin preg-
nancy complicated by the TRAP sequence is to maxi-
mize for the structurally normal pump twin. Because of
the increased demand that the abnormal circulation in
TRAP sequence places on the heart of the pump twin,
cardiac failure is the primary concern in the condition.
Various techniques have been described to accomplish
the blocking of arterial perfusion of acardiac twin.
These methods have included hysterotomy with phys-
ical removal of the acardiac twin, bipolar coagulation,
laser ablation, radiofrequency ablation, ultrasound-
guided injection of thrombogenic materials into the
umbilical circulation of the acardiac twin, and laser
occlusion of the placental vascular anastomosis under
fetoscopic guidance.[5-8] On the other hand, Malone et
al. have suggested that expectant management with

Fig. 2. Intrafetal alcohol injection procedure under the guidance of color Doppler
ultrasonography
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serial ultrasonographic evaluation is reasonable in the
absence of poor prognostic features (twin weight ratio
>0.70, elevated ventricular out-put of pump twin,
increased cardio-thoracic ratio, congestive heart fail-
ure, rapid growth of the pump twin and polyhydram-
niosis).[7] In the present case, the twin weight ratio was
0.88 and polyhydramniosis was diagnosed by antenatal
sonography. Surgical tretment was decided after a dis-
cussion with the patient about the expected poor peri-
natal outcome of the current pregnancy. The differ-
ence in estimated fetal weight between the pump twin
and the acardiac/acephalic twin has been suggested the
main predictive determinant of the perinatal outcome
in cases with TRAP sequence. In the series of 49 cases
reported by Moore et al., the mean overall ratio of the
twin weights was found to be 52±24%.[4] When the
ratio was more than 70%, the incidence of preterm
delivery was 90% and congestive heart failure in the
pump twin 30%, as compared with 75% and 10%,
respectively. The overall perinatal mortality was 55%
and was primarily associated with prematurity. Sullivan
et al., however reported 10% perinatal mortality rate
of the cases with TRAP sequence. They cautioned
against agressive surgical intervention and recom-
mended conservative management although weight
ratio of acardiac to pump twin was less than 5% in 40%

of the cases in their series.[8] The optimal surgical treat-
ment of the TRAP sequence is currently unknown, due
to the limited number of cases and lack of the comper-
ative studies. Fetoscopic cord ligation is only available
in few centers around the world, requires expensive
settings and skilled operators, and it is associated with
a failure rate of 10% together with a 30% risk of
preterm premature rupture of membranes.[9]

Ultrasound guided needling techniques on the other
hand, can be carried out in any center with the facili-
ties to perform fetal blood sampling, requires simple
instruments and low-cost material, and is less traumat-
ic to the uterus and membranes. The intrafetal injec-
tion of alcohol for the treatment of acardiac twins was
first reported by Holzgreve et al.[5] Subsequently,
Sepulveda et al. presented the largest series reporting
the results of intrafetal alcohol chemosclerosis in the
treatment of acardiac twin pregnancies.[10] In their
series, the procedure was performed at a mean gesta-
tional age of 24.7 weeks (range 20–32), and it was tech-
nically successful in all cases. They reported the 63%
of overall survival rate without any neonatal complica-
tions. However, it was complicated with thrombosis of
the umbilical vessels of the pump twin in 3 case and all
of these 3 pump twins died in utero as a result of the
procedure (36%). In the present case, the patient was

Fig. 3. The acardiac twin, pump twin and monochorionic diamniotic placenta. [Color fi-
gure can be viewed in the online issue, which is available at www.perinataljour-
nal.com]
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referred a tertiary perinatal center in order to obliter-
ate of blood perfusion by the acardiac twin. The laser
ablation was performed, however the intervention was
unsuccessfull and unceased circulation of acardiac twin
was diagnosed during the follow-up of the patient. One
month later a new intervention was commenced with
the injection of absolute alcohol which was successful
without technical difficulty. Late demise of the pump
twin in the present case was not considered to be linked
to the alcohol chemosclerosis procedure. Although,
intrafetal alcohol chemosclerosis is a simple and cost-
saving procedure that can be performed in any perina-
tal center, the major concern with this technique is
intravascular transfer of the absolute alcohol to the cir-
culation of the pump twin. On account of this, the use
of this technique should not be considered as a first line
therapy in pregnancies with poor prognostic factors.

Conclusion
The TRAP sequence in monochorionic twin gesta-
tions is a rare complication that compromises the via-
bility of the morphologically normal, pump twin. The
clinical dilemma regarding the decision to intervene is
currently unclear and a step by step treatment algo-
rithym is not available. In this report, we present a case
of acardiac twinning primarily treated with laser abla-
tion and then intra-fetal alcohol injection with an
interval of one month. Although, the alcohol injection
is a simple way to occlude the blood supply of the acar-
diac fetus as in the presented case, the method should
not be considered as a first line surgical option because
of comparable risk of the transfusion risk of alcohol to
the structurally normal twin.
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