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ABSTRACT Here we report a case of double aneuploidy showing trisomy 21 and triple-X chromosome in a case of Down
syndrome born to young non-consanguineous parents. The child presented with strabismus, periorbital swelling, scanty eyebrows
and microganthia in addition to Down features. Molecular characterization has shown the maternal origin of double aneuploidy
with trisomy 21 at meiosis-II and triple-X at meiosis-I.
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INTRODUCTION

Aneuploidy is the second most important
category of chromosome mutations relating to
abnormal chromosome number. Trisomy 21 and
numerical sex chromosome anomalies are com-
mon chromosomal disorders, with a birth inci-
dence of 1:700 to 1:2,500 respectively (Kovaleva
and Mutton 2005).  The chances of two chromo-
somal anomalies occurring in a single conceptus
are a rare event and the reported incidence varies
from 0.21% to 2.8% in spontaneous miscar-
riages subjected to cytogenetic study (Guzel et
al. 2009). Nonetheless, the incidences might be
more than the expected occurrence if multiplied
by the individual frequencies of each aneuploidy
(Hook 1992). However, the underlying mecha-
nism involved in the formation of double aneu-
ploidy (DA) is not well understood. Parental
origin is studied only in a small number of cases
and both non disjunctions occurring in a single
parent is an extremely rare event. Because of the
rarity and for an addition to the existing litera-
ture, we present a case of double aneuploidy in
a clinically suspected case of Down syndrome.

CASE REPORT

A 10-days old female child with clinical fea-
tures of Down syndrome was taken up for cyto-

genetic investigation. She was born to a young,
healthy mother from a non-consanguineous mar-
riage. The age of the father was 29 years and the
mother was 26 years at the time of the child’s
birth. This was their second pregnancy and their
first pregnancy ended at 2 months in a miscar-
riage. Though the second pregnancy was un-
complicated, the proband was born preterm (8
months) with a birth weight of 2.5 kg. The child
had features of Trisomy 21 with upslanting pal-
pabral fissures, flat nasal bridge, thin lips, mac-
roglossia, low set ears, neonatal hypotonia, high
arched and narrow palate, short neck and bilat-
eral single transverse palmer crease (Figs. 1).
In addition, strabismus, periorbital swelling,
scanty eyebrows and microganthia were also
observed. However, the child did not present any
striking features of triple-X syndrome. Addi-
tionally, no cardiac anomalies were detected at
birth.

Fig. 1. Clinical features of the proband
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Cytogenetic analysis was carried out using
the standard procedure, and revealed a karyo-
type 48,XXX,+21 in the patient with Down
syndrome (Fig.2). The trisomy 21 and triple-X
was acquired de novo, as parental chromosome
analysis revealed normal chromosomal pattern.
Over 200 metaphase cells were analyzed and no
mosaicism was detected.
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Fig. 2. Karyotype showing both triple-x [depicted by
bold arrow] and trisomy 21[shown by arrow]

Genomic DNA was purified from peripheral
blood lymphocytes from the proband and her
parents by standard SDS-proteinase K extrac-
tion method (Old and Ludlam 1991). DNA poly-
morphisms were studied using various STR lo-
cus for chromosome 21 (D21S1432, D21S1435,
D21S1446) and for chromosome X (DXS6807,
DXS1068, DXS6799, DXS1047). This has
shown that chromosome 21 is derived due to
non-disjunction occurring at meiosis-II and chro-
mosome X due to meiosis-I. It has also been
interpreted that both non-disjunction events have
occurred in the mother (Table 1).

Table 1: Genotype of DNA polymorphism of proband’s
family

Father Mother Child
D21S1432 2,4 1,3 1,1,4
D21S1435 1,3 2,2 1,2,2
D21S1446 1,2 1,1 1,1,2
Chr21: supernumerary allele is of maternal origin and both
maternal are same, suggesting an error at SECOND division
DXS6807 1,0 1,2 1,1,2
DXS1068 2,0 1,2 1,2,2
DXS6799 1,0 1,2 1,2,2
DXS1047 1,0 2,3 1,2,3
ChrX: supernumerary allele is also of maternal origin, but
both maternal alleles are not same (except for marker
DXS6799 due to recombination following a crossing over),
suggesting an error at FIRST division

Additional study for common polymorphism
in MTHFR gene (677CT or TT) was also carried
out in the parents which was found to be normal,
whereas vitamin B-12 was low in father and
normal in mother. Folate and homocysteine
were normal in both the parents.

DISCUSSION

Double trisomies are rarely seen among live
births as most of the cases are inevitably lethal
(Guzel et al. 2009). Trisomy- 21 and triple- X in
the same individual has been reported earlier
(Balwan et al. 2008; Devlin and Morrison 2004;
Guzel et al. 2009; Kovaleva and Mutton 2005)
and phenotypic features of classical Down syn-
drome were only seen. However, strabismus,
periorbital swelling, scanty eyebrows and mi-
croganthia observed in the present case have not
been observed in earlier reports. Molecular re-
search though carried out in a small number has
shown that they are either derived from a single
parent or have different parental origin (Guzel et
al. 2009). In the present study, molecular char-
acterization has shown maternal origin of double
aneuploidy with origin of trisomy 21 at meiosis-
II and triple X at meiosis-I. Though the origin of
meiotic error is not known precisely, several
factors like age (Diego-Alvarez et al. 2006; Li et
al. 2005; Baird and Sadovnick 1988), nutri-
tional (B12/Folate deficiency with hyperhomo-
cystenemia) and /or polymorphism in the gene
regulating B12/Folate pathways have shown to
be associated with an increased risk of meiotic
error (James et al. 1999; Sheth and Sheth 2003).
However, in the present case, the age factor is
ruled out as maternal age was 26 years at the
time of the child’s birth. Further study for the
common polymorphism in MTHFR gene (677CT
or TT) was also normal with low vitamin B-12
in father and normal B-12 status in the mother.
Since both non-dysjunction occurred in mother,
low vitamin B12 in the father is unlikely to have
any role in the present case. This again shows
that the cause of meiotic error was either due to
abnormal function, due to mutation or regula-
tory anomaly of unknown genes involved in the
meiotic error or genetic predisposition in some
families for the double aneuploidy (Diego-
Alvarez et al. 2006). Prognosis for patients with
trisomic miscarriage is favorable. However, the
risk of trisomic pregnancies with advanced ma-
ternal age is higher (Warburton et al. 1987).
Also, patients with an euploid miscarriage have
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a poor prognosis. This suggests that an alterna-
tive cause of miscarriage may exist, such as
variants in proteins affecting DNA methylation
or meiotic segregation (Robinson et al. 2001),
gonadal mosaicism for a chromosome abnor-
mality or balanced translocations (Sugiura-
Ogasawara et al. 2004; Lorda-Sanchez et al.
2005). In the present case, pregnancy loss in first
trimester was difficult to ascertain as no infor-
mation about the fetal loss was available, and
recurrence risk would be difficult to ascertain to
the family in presence of normal chromosomal
status in both parents. It is likely that some other
mechanism of independent non-disjunction
might be playing a role in such cases and further
studies are needed to elucidate the molecular
events for double aneuploidy. Nonetheless, it
would be appropriate to advise the family for
prenatal diagnosis in subsequent pregnancies.
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