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Multifetal gestations are high-risk pregnancies involving higher perinatal mor-
bidity and mortality, and are subject to unique complications including twin oligo-
hydramnios-polyhydramnios sequence, twin-to-twin transfusion syndrome, acar-
diac twins, conjoined twins, co-twin demise, and heterotopic pregnancies. The
purpose of this study is to describe the prenatal ultrasonographic and pathologic
findings of these complications.

ly aging maternal population, the incidence of multiple births has increased.

Multifetal gestations are high-risk pregnancies with higher perinatal morbidity
and mortality, and involve a higher rate of perinatal complications including fetal anom-
alies, fetal demise, prematurity, intrauterine growth restriction, polyhydramnios and oligo-
hydramnios (1). They are, in addition, subject to unique complications such as twin oligohy-
dramnios-polyhydramnios sequence (TOPS), twin-to-twin transfusion syndrome (TTTS),
acardiac twins, conjoined twins, co-twin demise, and heterotopic pregnancies. Precise pre-
natal ultrasonographic diagnosis of the type and complications of multifetal gestation, and
any complications arising, is thus very important for antenatal care and the prediction of fe-
tal outcome. The purpose of this study is to describe the prenatal ultrasonographic and
pathologic findings of the unique complications arising in twin pregnancy.

W ith rapid developments in assisted reproductive technology and an increasing-

TWIN-TO-TWIN TRANSFUSION SYNDROME

TOPS is a complication of monochorionic twin pregnancy in which two fetuses share
a single placenta. In as many as 35% of cases involving monochorionic twins, one will
experience marked polyhydramnios and the other will be stuck in oligohydramnios
(2). TOPS is a heterogeneous group of disorders with the following ultrasonographic
criteria for antenatal diagnosis: marked growth discordance, with weight discordance
of 20% or more: oligohydramnios of the growth-restricted (stuck) twin, with coexis-
tent polyhydramnios of the larger one and a monochorionic placenta (3) (Fig. 1).

True TTTS is a subset of TOPS with interfetal blood transfusion (4). Vascular anasto-
moses occur in 90% of monochorionic pregnancies and do not usually harm the fetus-
es. In TTTS, however, which is responsible for as much as 17% of prenatal mortality,
unbalanced shunting in deep arteriovenous anastomoses between the twins occurs
within the placenta due to asymmetrical placental insufficiency or unequal placental
sharing (1, 4—6). With increasing resistance to placental perfusion in anasymmetrically
small placental portion, gradual transplacental interfetal transfusion develops between
the umbilical artery of the restricted fetus (donor) and the umbilical vein of the larger
twin (recipient) (4). Compared with recipients, a higher incidence of increased resis-
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tance to placental perfusion, abnormal umbilical cord in-
sertion and diminished placental microvasculature have
been demonstrated in donors (4).

The donor is growth restricted, hypovolemic and anemic,
and in the umbilical artery there is increased vascular resis-
tance due to the lack of placental vasculature. The recipi-
ent, on the other hand, is hypervolemic and plethoric, and
vascular resistance changes gradually.

Doppler sonography is useful for evaluating placental
flow and the interfetal perfusion difference (6) (Fig. 2).

ACARDIAC TWINS (TWIN-REVERSED ARTERIAL
PERFUSION SEQUENCE)

Acardiac twinning is a rare anomaly that occurs in 1% of

monozygotic twins. It is the extreme manifestation of the
TTTS spectrum.

The acardiac twin (recipient) exists as a parasite, depend-
ing on the normal donor (pump) twin for its blood supply
via transplacental anastomoses and retrograde perfusion of
the acardiac umbilical cord. Perfusion of the malformed
(acardiac) fetus occurs via artery-to-artery and vein-to-vein
anastomoses between the fetuses. Umbilical arterial blood
from the donor flows into the umbilical artery of the recipi-
ent, its direction reversed (7).

In an acardiac fetus, the malformation observed has char-
acteristic features. Cardiac structures are absent or non-
functioning, and the head, upper body and upper extremi-
ties are poorly developed. The lower body and lower ex-
tremities are, however, more or less normal (8) (Fig. 3).
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Fig. 1. Prenatal ultrasonographic findings of twin oligohydramnios-
polyhydramnios sequence in a monochorionic pregnancy.

A. Ultrasonogram obtained at gestational age 22 weeks shows a
20-week sized stuck twin (B) with severe oligohydramnios and a
larger 22-week twin (A) with polyhydramnios (arrowheads: thin in-
ter-twin membrane).

B, C. Cord insertions of fetus A (B) and fetus B (C) are separated.
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Depending on the state of disruption, acardiac anomalies
are divided into four categories: acardius anceps, acardius
acephalus, acardius acormus and acardius amorphus (9).
For the pump twin, the prognosis is dismal, leading to a 50
to 70% mortality rate due to congestive heart failure,
polyhydramnios or preterm delivery.

Doppler verification of reversed flow in the umbilical
cord of the acardiac fetus confirms the diagnosis, and ante-
natal ultrasonography is important in early diagnosis and
optimal prenatal management.

CONJOINED TWINS

Conjoined twins are the least common form of monozy-
gotic twinning, which is always associated with monochori-
onic monoamniotic twins. They result from the incomplete
division of an inner cell mass more than thirteen days after

fertilization. The nomenclature varies according to the
fused anatomic region: craniopagus refers to head-to-head
fusion; thoracopagus, to chest-to-chest fusion; and om-
phalopagus, to abdomen-to-abdomen fusion (10) (Fig. 4).
The most common types are thoracoomphalopagus, thora-
copagus, and omphalopagus. If a pregnancy is to be termi-
nated, early prenatal diagnosis of conjoined twins is essen-
tial (11).

DEMISE OF CO-TWIN

Single fetal death during the first trimester is relatively
common and the course of the pregnancy is usually not im-
paired. The incidence of spontaneous single fetal loss after
the second trimester is 2.6 —6.8 % (12), while that of peri-
natal mortality and morbidity of the second twin varies. In
monochorionic pregnancies the risk of these is greater (Fig.

Fig. 2. Doppler sonographic findings of twin-to-twin transfusion syndrome in a monochorionic diamniotic twin pregnancy.

A. Ultrasonogram obtained at gestational age 21 weeks shows significant discrepancy in fetal sizes. Fetus A is larger than fetus B by
more than 2 SD.
B. Color Doppler sonogram demonstrates approximate insertions (arrows) of two umbilical cords in a single placenta.

C, D. Umbilical arterial Doppler sonogram of the smaller fetus (C) depicts increased vascular resistance and absent diastolic flow, while
that of the larger fetus (D) shows normal diastolic flow.
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5), and repots have described increased risk of neurologic
injury including cerebral necrotic lesion due to throm-
boembolic material, hemodynamic change such as anemia
or hypotension in TTTS, and premature delivery (13).

HETEROTOPIC PREGNANCY

A heterotopic multiple pregnancy is one in which an in-
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trauterine pregnancy and ectopic gestation coexist, and
due to the dramatic increase in fertility treatments such as
ovulation induction and assisted reproductive technology,
the incidence of the condition has increased dramatically,
during ovulation induction, for exampl it is now about 1%.
In an intrauterine pregnancy, sonographic detection of an
extrauterine gestational sac, with or without a fetal pole,
confirms the diagnosis (Fig. 6). The most frequent location

Fig. 3. Sonographic diagnosis of acardiac twins in a monochorionic
diamniotic pregnancy.

A. Ultrasonogram obtained at gestational age 19 weeks shows sig-
nificant discrepancy in fetal sizes. The absence of a heart and dif-
fuse soft tissue edema are demonstrated in the larger fetus B (ar-
row).

B. Fetus B has no head (short arrow) and no heart, though tudi-
mentary bony upper extremities (long arrows) are visible. A multi-
septated cystic mass suggesting a large cystic hygroma is associ-
ated with the acardiac fetus.

C. Color Doppler sonogram demonstrates interfetal anastomoses
(arrow) of umbilical vessels between the twins.

D. Duplex sonogram verifies that in the umbilical artery (UA) of the
acardiac fetus B, flow is reversed.

E. Placental pathology demonstrates anastomoses (arrow) of the
umbilical vessels between the twins in the monochorionic placenta.
Dye injection through the umbilical vessels verified interfetal artery-
to-artery and vein-to-vein anastomoses (not shown).
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is the ampulla of the fallopian tube, followed by the isth-
mus and fimbria. The prognosis of an intrauterine pregnan- CONCLUSION
cy is similar to one without heterotopia (14).

We have described the prenatal ultrasonographic and
pathologic findings of the complications arising in twin
pregnancy. Prenatal ultrasonography can provide accurate

Cc D

Fig. 4. Ultrasonographic and autopsy findings of conjoined twins.
A. Ultrasonogram obtained at gestational age 21 weeks depicts
fused cranium and cerebra.

B. Fused cranium and anterior chest with two “V”-shaped spines
(arrows) are apparent.

C. Fused anterior abdomen with two ischia (ISC) is noted.

D, E. Specimen radiographs (D) and autopsy specimen (E)
demonstrate conjoined twins with fused cranium, anterior chest
and abdomen (craniothoracoomphalopagus).
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Fig. 5. Sonographic findings of monochorionic diamniotic twins
with co-twin demise.

A. Ultrasonogram obtained at gestational age 14 weeks shows a
fairly-well visualized (short arrow) but preserved (arrowheads) thin
intertwin membrane with a single placenta, and intrauterine fetal
death of one fetus with diffuse soft tissue edema (arrows).

B. Ultrasonogram obtained at gestational age 23 weeks depicts an
enlarged umbilical cord (arrow) in the surviving fetus.

C. Cardiomegaly with thickened biventricular walls (arrows) devel-
oped in the surviving fetus.

A B

Fig. 6. Ultrasonographic findings of a cornual heterotopic pregnancy.

A. Ultrasonogram obtained at gestational age 7 weeks shows a gestational sac (black arrow) with an embryo (arrowhead) within the
uterine cavity.

B. In the cornual portion of the uterus, a coexisting gestational sac (arrows) with an embryo (arrowhead) is visible.
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diagnosis of these conditions and assist in their proper
management.
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