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Case Report
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Abstract
A 29-year-old pregnant woman with parity 0-0-0-0 was diagnosed with monoamniotic twin
pregnancy discordant for anencephaly at 14 weeks gestation. Umbilical cord entanglement,
which is an important cause of fetal death in monoamniotic twins, was confirmed by
three-dimensional ultrasound. Cesarean section was performed at 34 weeks of gestation, and
the normal newborn infant was discharged without any complications. We report a case of
monoamniotic twin pregnancy discordant for anencephaly and diagnosed with cord entanglement by three-dimensional ultrasound at 14 weeks of gestation, and now report it along
with a literature review.
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Introduction
A monoamniotic twin pregnancy, in which 2 fetuses coexist within one amnion, occurs during
cleavage between 8 and 13 days after fertilization. The
prevalence of monoamniotic twins is estimated to be
between 1 in 5000 and 1 in 25,000 pregnancies. Perinatal mortality of monoamniotic twins is high, ranging between 8-42% of these pregnancies, due to
prematurity, umbilical cord entanglement, twin to
twin transfusion syndrome, congenital anomalies,
and intrauterine growth restriction. In particular,
umbilical cord entanglement was reported to be
found in up to 100% of monoamniotic twins [1]. As
umbilical cord entanglement leads to a > 50% of fetal
death rate, its accurate diagnosis and active treatments are very critical [2]. Monoamniotic twin pregnancy discordant for anencephaly is a rare occurrence
with only 11 prior reported cases.
We experienced a case of successful delivery at
34 weeks of pregnancy through fetal monitoring using
Doppler ultrasound after umbilical cord entangle-

ment was observed in monoamniotic twin pregnancy
associated with one fetus with anencephaly by using
three dimensional (3D) ultrasound at 14 weeks, and
now reports it along with literature review.

Case Report
A 29-year-old pregnant woman with parity
0-0-0-0 visited the hospital at 14 weeks after spontaneous pregnancy. Abdominal 2D ultrasound (Voluson E8, GE Healthcare, USA) revealed that the first
twin was within the normal ranges for the gestational
age but the second twin showed anencephaly. There
was one placenta and no amniotic membrane separated the two fetuses, and both were male. Umbilical
cord entanglement was observed by using 3D ultrasound (Voluson E8, GE Healthcare, USA) (Fig. 1). The
parents received counseling regarding monoamniotic
twin pregnancy, anencephaly of a fetus and complications of umbilical cord entanglement. The patient
underwent weekly prenatal medical examinations at
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the outpatient clinic. A fetal ultrasound conducted at
22 weeks did not show any abnormal finding except
for one fetal anencephaly (Fig. 2). Starting from 26
weeks, a Doppler study of the umbilical cord and a
non-stress test were performed every week and their
results were within normal ranges. Also, amniotic
fluid index (AFI) was checked every week, polyhydramnios (AFI = 25) was detected at 26 weeks and
persisted until delivery (AFI: 20 ~ 28). The polyhydramnios was asymptomatic and was not treated.
Although hospitalization for intensive observation
was recommended at 30 weeks of pregnancy, the patient refused such treatment. While she was examined
as an outpatient, preterm labor occurred at 33+5 weeks
and she was subsequently hospitalized.
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Cesarean section and was cared for without intratracheal intubation or use of a ventilator. He was discharged without any complications on the fifth day
after birth and the mother was also discharged without any unusual findings on the same day.
The gross findings for the umbilical cord were
very similar to that of umbilical cord entanglement
observed through 3D ultrasound at 14 weeks (Fig. 3).

Fig. 2. A three-dimensional ultrasound image demonstrates that the normal fetus put his arms around the
shoulders of the other fetus with anencephaly and leaned
against him at 22 weeks of gestation.
Fig. 1. A three-dimensional ultrasound image demonstrates
that each fetal umbilical cord (arrow) is entangled at
14weeks of gestation.
A single course of steroids for lung maturation
were given immediately after hospitalization. The
heartbeat of the 2 fetuses were 140 beats/min and 130
beats/min, respectively and showed normal variability, and 20~30 mmHg uterine contractions were observed every 3 minutes. At 34 weeks a Cesarean section was performed under general anesthesia. The
first male infant had a weight of 2,210 g, and his Apgar scores at 1 and 5 minutes were 6 and 8, respectively. No gross abnormalities were observed. The
second infant weighted 1,380 g and his Apgar scores
at 1 and 5 minutes were 1 and 0, respectively. Other
than anencephaly, no gross abnormalities were observed in the second twin. The first twin was moved
to the neonatal intensive care unit immediately after

Fig. 3. The gross findings of entanglement of the cord was
very similar to that of umbilical cord entanglement observed through 3D ultrasound at 14 weeks.
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Discussion
Monoamniotic twin pregnancies can be diagnosed most accurately when one yolk sac with 2 embryos or fetuses is found on the ultrasound image
during the first trimester of pregnancy. After this period, they are diagnosed through ultrasound when no
amnion is present between twins with a single placenta and their gender is the same [2].
Most studies on monoamniotic twins have addressed perinatal mortality and how to reduce it.
Perinatal mortality was reported to be 28-47% and
32% by Lumme and Saarikoski, and Demaria et al.,
respectively [3, 4]. This high mortality was known to
be caused by prematurity, twin to twin transfusion
syndrome, congenital anomalies, intrauterine growth
restriction, and umbilical cord entanglement [5, 6].
The occurrence of monoamniotic twin pregnancy
discordant for anencephaly could be estimated as 1:
500 million live births [7]. In the literature, we found
11 cases of monoamniotic twins in which there was
anencephaly in at least one of the fetuses. Of those, 10
cases had good outcomes in that a normal infant was
discharged from the hospital in good condition. Two
types of specific problems can be suggested for monoamniotic twin pregnancy discordant for anencephaly. One is abrupt, uncoordinated movement of the
anencephalic fetus can cause further stretching and
compression of the umbilical cords that lead to fetal
death of the structurally normal twin [8]. Another
problem is associated with polyhydramnios caused
by impairment of the swallowing reflex of the anencephaly fetus. Management of these cases may be a
dilemma to most obstetricians. Aggressive management is selective termination of the anencephaly twin
and transaction of its umbilical cords for preventing
intrauterine death of the structurally normal twin [8].
However, this management is difficult to accept in
countries where pregnancy termination is not allowed, even though demise of the structurally normal
twin can be a result of the fetus with the lethal anomaly. Additionally, invasive management has potential
complications, including rupture of membranes and
requires high levels of skill for the physician.
In case of conservative treatment, preterm delivery at ~ 32 weeks of gestation [7], when risks of
prematurity are burdened, can be the choice for preventing death of the normal twin. In our case, conservative management was undertaken and the result
was successful.
Umbilical cord entanglement was long considered to be the only cause of death in monoamniotic
pregnancies. However, according to a recent study,
umbilical cord entanglement was found in all mon-
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oamniotic twins [1] and it was hard to say that umbilical cord entanglement itself was the unique cause
of death [9]. Because 2 freely moving fetuses exist in
the same space for 9 months, umbilical cord entanglement is inevitable and an expected complication.
However, obstetricians dealing with monoamniotic twins should diagnose umbilical cord entanglement prenatally, and when cord entanglement is
observed, they should monitor fetuses to investigate
signs of compression or occlusion of the umbilical
cord. Antenatal monitoring is aimed at preventing
fetal death. We think that the best time to start monitoring is at 25-26 weeks of gestation, when fetal viability is reached.
Although umbilical cord entanglement has been
previously diagnosed with 2D ultrasound, it was difficult to confirm umbilical cord entanglement. Sherer
et al. reported that they found umbilical cord entanglement on the transvaginal 2D color Doppler sonogram at 12 weeks’ gestation [10]. However, it was
difficult for the patient and her family to understand
and accept that umbilical cord entanglement had occurred. Although the diagnosis can be made with 2D
Doppler, 3D images provide clearer visualization of
the cord entanglement and can help illustrate the
problem to the parents. The cases using 3D images
have been rarely reported and most 3D ultrasounds
are conducted in the third trimester of pregnancy
[11-13]. Yet, to date, our case is the first to diagnose
umbilical cord entanglement by using 3D ultrasound
at the first trimester. After delivery, the shape of umbilical cord entanglement was the same as that seen in
the 3D ultrasound image. This finding supported a
hypothesis that umbilical cord entanglement of
monoamniotic twins occurred from the first trimester
of pregnancy when the amount of amniotic fluid was
relatively large compared to the size of the fetuses and
they actively moved [14].
Our case revealed entanglement of umbilical
cords with 3D ultrasound at 14 weeks of gestation and
in a monoamniotic twin pregnancy associated with
one fetal anencephaly, and may help in providing
successful outcomes.
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