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SUMMARY

Acardiac-acephalic twin is one of the bizarre
complications of monozygotic, monochorionic twin
pregnancies. It is commonly referred to as Twin
Reversed Arterial Perfusion (TRAP) sequence, in
which the primary malformation is the lack of a well
-defined cardiac structure in one twin (acardiac),
which is kept alive by its structurally normal co-twin
(pump twin) through abnormal placental vascular
anastomosis. The anomalous twin appears as a
heterogenous mass simulating a teratoma, with
absence of head, neck and upper limbs. Thoracic
organs are either absent or underdeveloped. The
majority of the acardiac twins are of female sex
and have no chance of survival, and more than
50% of the fetuses have some chromosomal
anomalies. The perinatal mortality rate of pump
twin may be as high as 50 - 75%, mainly due to
polyhydramnios, preterm labor and high-output
cardiac failure. The diagnosis of the TRAP se-
guence can be established as early as 9" week by
regular gray-scale ultrasonography and transvagi-
nal Doppler ultrasonography. Assessment of ex-
tent of cardiac failure in the pump fetus and timing
of the delivery are the key factors in the pregnancy
management and in the survival of the normal co-
twin. The majority of the pregnancies are managed
conservatively, but in a minority group a minimally
invasive procedure was needed to arrest the vas-
cular anastomosis to improve the outcome of
pump twins. The case presented here reports on

Corresponding author: Showkathali Igbal. Department of
Anatomy, Amala Institute of Medical Sciences, Amala Nagar,
Thrissur 680-555. Kerala, India. Tel: + 91 9447085253.
E-mail: dr.igbal.s@gmail.com

an acardiac-acephalic twin; it describes variable
clinical presentations, pathophysiology and treat-
ment modalities. It also reviews pertinent literature.
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INTRODUCTION

Acardiac-acephalic twin or chorioangiopagus
parasiticus is a rare complication of monozygotic,
monochorionic twins with an incidence of 1% of all
monozygotic twins and was observed in 1 in
35,000 of all pregnancies (James, 1997). The risk
of recurrence of acardiac twins was estimated to
be 1 in 10,000 deliveries (Saritha et al., 2013). The
primary malformation is the absence of a well-
defined heart in one fetus (acardiac twin), which is
kept alive by its structurally normal co-twin (pump
twin) through superficial artery-artery and veno-
venous placental anastomosis, without arterio-
venous communication. This is commonly referred
to as Twin Reversed Arterial Perfusion (TRAP)
sequence, in which the arterial blood flows in a
retrograde direction from the pump twin to the re-
cipient acardiac twin through a common placenta
(Abbound et al., 2000). The anomalous twin is a
heterogenous mass of tissue, with a well-
developed lower trunk and lower limbs. The upper
half of the body including head, neck and upper
limbs were totally absent. The thoracic organs in-
cluding heart and lungs were either absent or
poorly developed. Because of the absence of a
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Fig. 1. (A) Anterior view of acardiac-
acephalic twin - showing attachment
of umbilical cord; both lower limbs
were edematous with eqinovarus de-
formity. (B) Posterior view of acardiac-
acephalic twin. (C) Acardiac-acephalic

twin - showing ambiguous female
external genitalia (FEG).

Fig 2. (A) Ultrasonogram of thoracic cavity of acardiac twin showing rudimentary lungs and poorly developed heart.
(B) Total body radiograph of acardiac twin - showing incomplete vertebral spines, rudimentary ribs and developing hip
and lower limb bones. (R, ribs; S, spines; F, femur; T,F tibia, fibula). (C) Ultrasonogram of thoracic cavity of acardiac

twin showing poorly developed ribs.

well-defined functional heart, the term “acardiac
twin” has been used to describe the abnormal fe-
tus and it has no chance of survival (Cardwell,
1988). The majority of these acardiac fetuses were
of female sex (Frutiger, 1969). The TRAP se-
quence corresponds to the most extreme manifes-
tation of twin-twin transfusion syndrome (TTTS)
(Athwal et al., 2010). The perinatal mortality rate of
pump twin, if left untreated may be as high as 50 -
75%, mainly due to polyhydramnios, preterm labor
and high-output cardiac failure (Van Allen et al.,
1983; Sogaard et al., 1999). The natural history of

TRAP sequence differs from patient to patient. The
majority of pregnancies reach full-term with a nor-
mal surviving pump twin. Few cases may suffer
from in-utero cardiac failure and sometimes intrau-
terine death (IUD). Thus, an aggressive invasive
approach is to be performed to interrupt the inter-
twin blood circulation to salvage the pump twin.
Occlusion of circulation to acardiac twins has been
advised to improve the perinatal outcome of the
pump twin. Several intervention techniques includ-
ing hysterotomy with selective delivery of acardiac
twin, umbilical cord block using coils, laser coagu-
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Fig. 3. (A) Radiograph of trunk of acardiac twin showing incomplete vertebral spines, rudimentary ribs and developing
hip bones (R, ribs; S, spines; IL, ilium; IS, ischium; F, femur). (B) Ultrasonogram of trunk of acardiac twin showing in-
complete vertebral spines. (C) Ultrasonogram of abdomen of acardiac twin showing poorly developed liver.

lation, alcohol ablation, bipolar coagulation and
radiofrequency ablation are employed to save the
pump twin (Robie et al.,, 1989; Porreco et al.,
1991; Quintero et al., 1994; Sepulveda et al.,
1995; Deprest et al., 2000; Tsao et al., 2002). The
present article describes a case report of acardiac-
acephalic twin and highlights its variable clinical
presentations, aetio-pathogenesis, diagnosis and
latest clinical intervention modalities.

CASE REPORT

A 28-year-old female, Gravida 4 Para 2 with pre-
vious history of normal delivery was admitted to a
peripheral hospital, at 36 weeks of gestation with
labor pains. Antenatal ultrasound revealed a twin
pregnancy with monochorionic placenta. She had
undergone a lower segment caesarean section,

because normal progress of the labor was de-
layed. The first twin was a live healthy female neo-
nate, with birth weight of 2.9 kg. The second twin
was an acardiac-acephalic fetus, size 24.5 x 12 x
10 cm, weight - 1830 grams, abdominal circumfer-
ence - 38.5 cm and shows the following anomalies
which were described in Table 1. Both twins share
a common placenta, which was monochorionic
and diamniotic, weighing about 500 grams. Two
umbilical cords were noticed. The cord of the nor-
mal twin was long and edematous with a pair of
umbilical arteries and one umbilical vein, while the
cord of the acardiac twin was short with a single
umbilical artery and a single vein. The acardiac
fetus was covered with a reddish brown skin,
which was soft and edematous with tendency to
peel off. Total body radiographs and ultraso-
nographic scan confirm the above features.

Table 1. Morphological features of the acardiac-acephalic twin observed in the present case report

Serial number Regions / parts

Morphological features observed

1 Head, neck and upper limbs Totally absent (Figs. 1A, B and C).

2 Thoracic cavity Smal.l, cpntams a pr?ur of rudimentary lungs and a poorly developed non-
functioning heart (Fig. 2A).

3 Ribs Rudimentary; five on left and three on right (Figs. 2B and C).
Incomplete, ends abruptly in mid-thoracic region and contain only 14 lower

4 Vertebral column spines, which include coccyx, sacrum, lumbar and lower thoracic spines
(Figs. 3A and B).

5 Abdominal cavity Wall is edematous; cavity is small and contains a small liver, multiple bowel
loops and bilateral rudimentary kidneys (Figs. 3C, 4A, and B).

6 Hip Shows developing ilium, ischium and pubis (Fig. 3A).

7 Female external genitalia Ambiguous and ill-defined (Fig. 1C).
Edematous, near total normal, shows bilateral genu varum and egino-varus
deformity of foot; right foot with medial three toes and left foot with medial
four toes; developing femur with length - 5.66 cm, corresponds to gesta-

8 Lower limbs tional age 29 weeks and 5 days (Fig. 4C); legs show developing tibia and

fibula; right foot shows developing talus, calcaneus, medial three metatar-
sals and proximal phalanges of medial three toes; left foot shows talus,
calcaneus, medial two metatarsals and proximal and distal phalanges of
medial three toes (Fig. 4D).
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Colour photographs of the acardiac twin fetus
were taken using Nikon 7000-D with 16 megapixel
camera. Radiography was done with a Siemens -
Polydoros LX (800MA) machine and ultraso-
nographic scan was done with GE Voluson using
two different probes - 1) 4C-A Curvilinear trans-
ducer (Frequency - 4 MHZ) and 2) SP 6-12 Linear
transducer (Frequency-10 MHZ).

DISCUSSION

TRAP sequence is one of the severe complica-
tions of twin-twin transfusion syndrome (TTTS). It
was first described by Grunewald in 1942 (Athwal
et al., 2010). Acardiac twins have been classified
according to the main anatomical abnormality - as
holoacardius, pseudoacardius or based on the
pathophysiology - TRAP sequence or parasitic
dependence on co-twin - chorioangiopagus para-
siticus. The most accepted terminology today is
acardiac twin or Twin Reversed Arterial Perfusion

Fig. 4. (A) Ultrasonogram of abdomen of acardiac twin showing ill-defined
bowel loops. (B) Ultrasonogram of abdomen of acardiac twin showing
bilateral rudimentary kidneys. (C) Ultrasonogram of thigh region of acardi-
ac twin showing length of femur. (D) Radiograph of leg and foot of acardi-
ac twin showing developing metatarsals and phalanges. (T,F, tibia, fibula;
TRB, tarsal bones; MTB, meta tarsal bones; PLX, phalanges).

(TRAP) sequence.

Acardiac twins were broadly classified into ho-
loacardius - absent heart and hemiacardius - in-
complete heart development. Chen et al. (1997),
Mohanty et al. (2000), Napolitani et al. (1960) have
further classified the acardiac twins into four sub-
types, based on the degree of cephalic and truncal
maldevelopment. The four subtypes and its mor-
phological features are depicted in Table 2. The
present case belongs to hemiacardius, and the
subtype acardius-acephalus. The head, neck and
upper limbs were totally absent; the thoracic cage
was small, supported with only eight rudimentary
ribs. Lungs were primitive; the heart was poorly
developed, remained in the tubular form and non-
functioning. Great vessels were seen inside the
thoracic cavity. The vertebral spines ended abrupt-
ly in the mid-thoracic region with only 14 lower
spines. The abdominal cavity was small, contained
a small liver, multiple bowel loops and bilateral
rudimentary kidneys. The acardiac twin was fe-
male with ambiguous external genitalia. The lower
extremities were edematous with bilateral equino-
varus deformity. The length of the femur was 5.66
cm, which corresponds to gestational age of 29
weeks and five days (Callen et al., 1988). It is like-
ly that with these severe deformities, the “growth
age” lagged behind the “gestational age”. It had a
monochorionic and diamniotic placenta. Majority of
the case reports received also belong to this cate-
gory and are of female sex (Frutiger, 1969; Napoli-
tani et al., 1960; Spencer et al., 2001; Dhall et al.,
2005). About 75% of the cases of acardiac twins
described in the literature have a short umbilical
cord with one umbilical artery and one umbilical
vein, which indicates the persistence of transitory
single artery phase that corresponds to Carnegie
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stage 12 (Monie, 1970). The umbilical cord of the
acardiac fetus presented here had only one umbili-
cal artery and one umbilical vein, suggesting that
the pathology might have occurred at or earlier
than Carnegie stage 12.

TRAP sequence was commonly encountered in
monozygotic, monochorionic twins, in which there
was a disruption in the organogenesis due to pla-
cental artery-artery anastomosis in early embryon-
ic period. It represents a variant of conjoined twins
in which the junction is the chorionic circulation.
The normal twin pumps blood to the acardiac re-
cipient twin through artery-artery connections in
the placenta. The pump twin provides circulation
for both itself and the acardiac twin. In this clinical
case, there is no direct vascular connection be-
tween the acardiac twin and the placenta. Blood
enters directly though the single umbilical artery
and exits through the umbilical vein. The placental
pressure of the normal twin overpowers that of the
acardiac twin. So there is a reversal of blood flow
in the acardiac twin; the deoxygenated arterial
blood, on reaching the recipient, perfuses only the
lower half of the body, there by leading to disrup-
tion or deterioration of growth and development of
the upper part of the body. Thus the hypoxic flow
through arterial communications from pump twin
results in partial reabsorption of normal tissues of
acardiac twin (Manala et al., 2010; Levi et al.,
2005; Wader et al., 2013). The acardiac-recipient
twin is in a haemodynamically disadvantaged state
and develops severe anomalies which are incom-
patible with life. So in routine antenatal ultraso-
nographic examination, acardiac twin appears as a
heterogenous mass, like a teratoma or intrauterine
fetal death (IUD) (Monteagudo et al., 2005).

Several hypotheses have been proposed to ex-
plain the development of this anomaly. First, dur-
ing embryonic development, the inner cell mass
separates very late into two cell masses resulting
in the formation of monochorionic twins. Due to the
anastomosis of vessels in the placenta, a connec-
tion has been established between two circulations
that causes retrograde perfusion secondary to the
pressure difference in the blood flow. This arrests
development of the heart, which then remains in

Table 2. Morphological classification of acardiac twins

primitive tubular form. Thus, the acardiac fetus
remains as parasitic twin and completely depends
on pump twin for its survival (Saritha et al., 2013).
Second, a primary defect in the embryonic disc
during 4-8 weeks of gestation, may lead to failure
in the development of heart, which remains in tub-
ular form. Then, the pump twin perfuses the acar-
diac twin through artery-artery anastomoses
(Athwal et al., 2010). Third, Fusi et al., (1990) re-
ported the presence of thrombi in the lungs, liver
and kidneys of the acardiac fetus and concluded
that acardia was due to the consequence of a lo-
calized vascular event in the form of thrombotic/
thromboembolic manifestations of thoracic/
abdominal vessels, followed by resorption of the
affected tissues. In addition, genetic defects in the
form of chromosomal aberrations - viz., mosaicism
and trisomies have been found to be associated
with the development of acardiac fetus in over
50% of the cases (Van Allen et al., 1983; Barth et
al., 2000). Some authors described that during
embryonic development, the cephalic pole of the
embryo has been compressed, which results in
inhibition of curving and fusion of primitive heart
tubes, leading to the development of acardiac
twins (Krause et al., 1948).

Acardiac-acephalic twins were first reported in
1533 by Beneditti (Napolitani et al., 1960). Acardi-
ac fetuses are usually seen in multiple births and
over 66% are monochorionic and diamniotic. The
overall prevalence is estimated to be one in 340
deliveries; 1% of all monozygotic twin deliveries
and one in 30 monozygotic triplets (James, 1997).
The majority of acardiac twins were predominantly
females (Frutiger, 1969). Two thirds of all acardiac
fetuses are acardiac-acephalic, being the com-
monest variety among all acardiac twins
(Napolitani et al., 1960; Spencer et al., 2001). The
perinatal mortality of the pump twin is around 50-
75%. This is due to congestive heart failure due to
high cardiac output, prematurity and cord entan-
glement (Moore et al., 1990). Other poor prognos-
tic indicators include polyhydramnios, preterm de-
livery (< 32 weeks gestation), hydrops fetalis and
respiratory distress syndrome (Athwal et al., 2010).
A larger, much developed acardiac twin with multi-

Serial

Number Subtypes of Acardiac twins  Morphological features Prevalence

1 Acardius acephalus Absgnt head, cerylcal spines and upper limbs; abdomen, Most common
pelvis and lower limbs are well developed

2 Acardius anceps Poorly.developed head, neck and brain; trunk, upper and Highly developed
lower limbs are well developed
Well-developed head, neck and upper extremities; abdo-

3 Acardius acormus men and lower limbs are not fully developed; umbilical cord Rare
attached to head region
Amorphous mass without cephalic and truncal differentia-

4 Acardius amorphous tion; differentiated from teratoma by attachment of umbilical Poorly developed

cord
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ple internal organs significantly increases perinatal
mortality of the pump twin (Paek et al., 2003). Alt-
hough most pump twins are structurally normal,
10% shows some sort of congenital anomalies
(Sogaard et al., 1999).

Pregnancies with acardiac twins should be care-
fully assessed based on the prognostic factors -
viz., size and growth of the acardiac twins and the
cardiovascular status of pump fetus. The pregnan-
cy outcome is influenced by Twin Weight Ratio
(TWR) viz., weight of acardiac/weight of pump fe-
tus. If TWR exceeds 50%, the prognosis of pump
fetus is grave. On the other hand, if TWR is less
than 25%, the prognosis seems to be better
(Moore et al.,, 1990). In the present case report,
the TWR was 0.63 (63%), which was greater than
50%, but the pump fetus was normal without any
signs of cardiac failure. Moreover, the kidneys
were rudimentary in nature; polyhydramnios was
not observed during gestation.

Differential diagnoses of acardiac twinning are
hydrops fetalis, cystic hygromas, singleton preg-
nancies with intra-amniotic tumors, pseudocardiac
twins, amniotic band syndrome and the heterogen-
ic teratoma. Other less common conditions to be
excluded are the possible arrest in evolution of one
fetus from a twin pregnancy as well as anenceph-
aly. Attachment of umbilical cord to the head end
of the trunk with developed abdominal organs will
exclude teratoma, while the pattern blood flow to
the twin with development of lower extremities ex-
cludes hydrops (Wader et al., 2013).

The diagnosis of the twin pregnancies with acar-
diac-acephalic fetuses can be established by ultra-
sound examinations and Doppler studies as early
as the 9th week of gestation, when the cephalic
pole and limbs have been precisely determined.
The absence of heart sounds, fetal movements,
difficulty in visualization of trunk and cephalic
poles, thickening and edema of subcutaneous tis-
sue and the presence of reverse flow in the umbili-
cal artery towards acardiac fetus pinpoint the diag-
nosis (Tan et al.,, 2003). Fetal ECHO along with
USG is essential to evaluate signs of heart failure,
cardiomegaly and hydramnios in pump twins
(Stamatian et al., 2011).

The treatment options include either conservative
or interventional approaches which differ from pa-
tient to patient and also depends on parameters
such as amnionicity, morphology and cardiac sta-
tus of pump twin, size of the acardiac twin and
cord and their relationship with the pump twin.
These factors must be taken into account before
selecting the most suitable therapy (Blickstein et
al., 2001). Conservative management is advised in
patients where the acardiac twin is small and with
no signs of cardiovascular involvement of pump
twin or in cases with spontaneous closure of shunt
due to tight umbilical cord wrapping. The main aim
of the management is to monitor the pump twin for
developing heart failure, polyhydramnios, prema-

ture birth and cord entanglement. Regular follow-
up at two-week intervals with USG, fetal ECHO,
non-stress test (NST), biophysical score, Doppler
ultrasound and TWR are needed in all cases. In
patients with decreased TWR, conservative man-
agement is appropriate and in cases with in-
creased ratio, delivery must be induced (Sullivan
et al., 2003).

The OBG specialists advised active and minimal-
ly invasive measures to stop supply of blood from
pump to acardiac twin (Stamatian et al., 2011). In-
utero treatment modalities include medical thera-
pies - viz., inotropic drugs - Digoxin should be ad-
ministered to treat heart failure; while Indometha-
cin along with amniocentesis should be advised in
polyhydramnios (Simpson et al., 1983) and selec-
tive delivery of the acardiac twin during 2nd tri-
mester, followed by prolongation of normal twin
pregnancy (Dhall et al., 2005). Hysterotomy liga-
tion of the umbilical cord of the acardiac twin by
using fetoscopy was performed by Quintero et al
(1994) with a success rate of 70-80%; about 10%
of the cases showed premature rupture of mem-
branes and significant risk of bleeding. Thrombosis
of umbilical arteries, using thrombogenic materials,
alcohol and sutures soaked in alcohol are primarily
used to block supply to acardiac twins. These pro-
cedures have their own complications in the form
of recanalization of the thrombosed vessels or mi-
gration of embolus towards pump twin, leading to
death of both fetuses (Quintero et al., 1996). An
intrafetal approach to interrupt the vascular supply
to the acardiac twin seems to be safe and superior
to cord occlusion techniques (Tan et al., 2003;
Wong et al., 2005). The modern day manage-
ments of TRAP sequence is endoscopic coagula-
tion of vessels using laser (Nd: YAG) during mid-
pregnancy, radio frequency ablation under ultra-
sound guidance and thermal coagulation (Van Al-
len et al., 1983). The success rate of these proce-
dures was better in the early second trimester and
less successful in the third trimester because the
umbilical cord is more edematous with higher con-
tent of Wharton's jelly. So the ultimate goal in the
management of TRAP sequence is to salvage the
pump fetus of its complications, mainly of high out-
put failure.

Conclusion

Acardiac-acephalic twin is a rare obstetric com-
plication of monochorionic twin gestation. The pre-
sent case reported an acardiac-acephalic female
twin, with well-developed lower trunk and lower
limbs; the upper half of the body was totally absent
with a rudimentary non-functional heart. This is the
most common form of all acardiac twins. Early and
accurate antenatal diagnosis is essential to sal-
vage the pump twin from its usual complications.
Advanced imaging procedures, viz., 3D ultraso-
nography and transvaginal Doppler ultrasonogra-
phy can be used to confirm the diagnosis during
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the first trimester of pregnancy. Minimally invasive
procedures might be required to arrest the vascu-
lar anastomosis and improve the outcome of pump
twins.
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