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First-trimester sonographic demonstration of digynic triploidy
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A 38-year-old, gravida 3, para 0, woman was referred to the
hospital at 13 weeks of gestation because of oligohydramnios
and ventriculomegaly. Level II ultrasound examination
showed a fetus with intrauterine growth restriction (IUGR),
oligohydramnios with the largest pocket of 2.6 cm, a small
noncystic placenta, a crown-rump length of 5.2 cm (11 weeks’
equivalent), holoprosencephaly, and relative macrocephaly
with an anteroposterior diameter about half of the crown-rump
length (Fig. 1). The urinary tracts were normal. The pregnancy
was terminated subsequently, and a male fetus was delivered,
which had relative macrocephaly, a small placenta, premax-
illary agenesis, and median facial cleft (Fig. 2). Postnatal cy-
togenetic analysis of umbilical cord revealed a karyotype of
69,XXY (Fig. 3). Postnatal DNA marker analysis using
quantitative fluorescent polymerase chain reaction (QF-PCR)
assays and polymorphic short tandem repeat markers for
chromosomes 18 and 21 showed a diallelic pattern with a
dosage ratio of 1:2 (paternal allele to maternal allele ratio) for
the chromosome 21-specific and the chromosome 18-specific
pericentromeric markers, indicating a maternal origin of trip-
loidy (Fig. 4 and Table 1).

With the advent of prenatal ultrasonography and magnetic
resonance imaging, fetuses with digynic triploidy can be
identified in the second trimester [1e6]. Dilated fourth
ventricle and posterior brain abnormalities have also been
observed in triploid fetuses at 11e13 weeks of gestation [7,8].
The present case shows that ultrasonography is very useful for
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the identification of abnormalities associated with digynic
triploid fetuses in the first trimester. Digynic triploidy is
characterized by marked asymmetric IUGR, a small placenta
without partial mole, oligohydramnios, relative macrocephaly,
facial dysmorphism, and abnormalities of limbs, heart, uro-
genital organs, central nervous system, and endocrine and
respiratory system, and diandric triploidy is characterized by
normal fetal growth, normal or partial molar placenta, and a
range of congenital malformations similar to digynic triploidy
[9e11]. Fetuses with triploidy may be associated with
abnormal fetal biometry and maternal serum screening such as
severe asymmetric IUGR, low levels of pregnancy-associated
plasma protein A, free b-human chorionic gonadotrophin,
and normal nuchal translucency in digynic triploidy, whereas
an extremely high level of free b-human chorionic gonado-
trophin and elevated nuchal translucency in diandric triploidy
[5,12e15].

The present case highlights the usefulness of QF-PCR in
the rapid differential diagnosis of digynic triploidy and
diandric triploidy [6,16]. The differential diagnosis between
digynic triploidy and diandric triploidy is very important
because diandric triploid pregnancies are associated with
potential risks of maternal complications such as pre-
eclampsia, postpartum hemorrhage, and gestational tropho-
blastic disease [17e19]. Molecular genotyping of triploidy
using polymorphic DNA markers such as QF-PCR can
distinguish between diandric triploidy and digynic triploidy,
but has the disadvantage of requiring at least one parental
DNA sample [6,20]. Recently, methylation-specific multi-
plex ligation-dependent probe amplification has been used
for prenatal diagnosis of parental origin in human triploidy
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Fig. 1. Prenatal ultrasound of the fetus at 13 weeks of gestation shows: (A)

relative macrocephaly and oligohydramnios, and (B and C)

holoprosencephaly.

Fig. 2. Fetus at birth with (A) relative macrocephaly and (B) premaxillary

agenesis.

Fig. 3. Karyotype of 69,XXY.
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without the need of parental samples [21]. The methylation-
specific multiplex ligation-dependent probe amplification
analysis uses one maternally imprinted region and one
paternally imprinted region simultaneously, and compares
the results of two oppositely imprinted regions to determine
the parental origin of triploidy in the absence of parental
samples.

In summary, we present first-trimester sonographic
demonstration of digynic triploidy. First-trimester sono-
graphic diagnosis of IUGR, oligohydramnios, and central
nervous system anomalies should include a differential
diagnosis of digynic triploidy and prompt molecular analysis
to determine the parental origin of the triploidy under such a
circumstance.



Table 1

Genotypic information of the fetus and the parents at STR markers specific for

chromosomes 18 and 21 by QF-PCR assays.a

STRs Location Father Mother Fetus

D21S1432 21q21.1 145, 149 141, 141 141, 141, 145

D21S1409 21q21.2 190, 198 190, 206 190, 206, 206

D18S877 18q12.1 130, 134 138, 138 130, 138, 138

D18S869 18q11.2 184, 188 188, 196 184, 196, 196

QF-PCR ¼ quantitative fluorescent polymerase chain reaction; STR ¼ short

tandem repeat.
a Alleles (base pair sizes) are listed below each individual.

Fig. 4. Polymorphic DNA marker analysis shows digynic triploidy with a

maternal origin of triploidy.
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