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Inheritance of balanced translocation
t(17; 22) from a Down syndrome mother
to a phenotypically normal daughter
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ABSTRACT. We report that a 30-year-old woman with mental
retardation was referred for prenatal diagnoses during pregnancy.
An ultrasound scan showed that the heart structure and function of
the fetus were normal. Cytogenetic analysis showed that the female
karyotype was 47,XX, t(17; 22) (q21; ql1), +21. The woman’s
husband had a normal male karyotype and was phenotypically normal.
During this first pregnancy, an amniocentesis, which was done at 19
weeks, revealed that the fetal karyotype was 46,XX, t(17; 22) (q21;
ql11). Fluorescence in situ hybridization testing of amniotic fluid gave
a normal result for chromosome 21. The child was a phenotypically
normal female baby.
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INTRODUCTION

Down syndrome is a common genetic disorder, occurring in 1 of 700-800 births, with
a gender ratio of three boys to two girls (Duchon et al., 2011). It has been reported that there
are more than 217,800 cases a year across the world. The clinical picture of this syndrome is
complex; more than 80 phenotypes have been observed in individuals, including intellectual
disabilities with delayed learning and cognition, congenital anomalies such as congenital heart
disease and childhood leukemia, and the appearance of an Alzheimer-like disease during aging
(Fillon-Emery et al., 2004; Duchon et al., 2011; Wilcock et al., 2013).

Down syndrome accounts for approximately 2% of miscarriages. It seems to set a
pattern of congenital heart defects, which are responsible for a large percentage of the main
causes of death in adults with Down syndrome (Breia et al., 2014). However, recent birth
cohorts of persons with Down syndrome showed a declining mortality rate and substantially
longer survival, with life expectancy estimates increasing from 12 years of age in 1949 to
nearly 60 years of age today (Merrick, 2000; Zhu et al., 2013). Zhu et al. (2013) observed that
people with mosaicism for trisomy 21 showed a significant increase in survival compared to
people with nonmosaic forms of Down syndrome. Thus, at present, most persons with Down
syndrome survive into middle age. Researchers have begun to pay more attention to informa-
tion on Down syndrome, such as the social conditions for adults with this disease, but little
research has focused on fertility.

In the present study, we report a rare case of a child who inherited a chromosome 17
and 22 translocation from her mother, with the karyotype 47, XX, t(17; 22) (q21; ql1), +21.

MATERIAL AND METHODS
Case report

A 30-year-old woman was referred for prenatal diagnoses because she had mental
retardation (Figure 1a) and was pregnant. An ultrasound scan showed that the heart structure
and function of the fetus were normal. The woman’s husband was 32 years old, and physical
examination showed that he was phenotypically normal. Cytogenetic analysis was performed
on the peripheral blood lymphocytes of the couple. The proband’s karyotype was 47,XX, t(17;
22)(q21; q11), +21. Her husband had a normal male karyotype.

During this first pregnancy, an amniocentesis, which was done at 19 weeks, revealed
that the karyotype was 46,XN, t(17; 22) (q21; q11). Fluorescence in situ hybridization testing
of amniotic fluid gave a normal result for chromosome 21. The child was a phenotypically
normal female baby.

The patients have given informed consent for publication of these results and the
photograph in Figure 1.

Cytogenetic analysis

Chromosomal analyses were performed on fetal amniotic fluid and the patient’s pe-
ripheral blood lymphocytes in our Genetics Laboratory. Metaphase chromosome spreads were
studied by standard GTG banding procedures, which included using trypsin and Giemsa stain
for G-band typing. At least 50 metaphases were evaluated.
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RESULTS

G-band karyotyping revealed that the proband has a balanced translocation between
chromosomes 17 and 22 and, with the additional chromosome 21 (Figure 1b), carries the fol-
lowing karyotype: 47,XX, t(17; 22) (q21; q11), +21. Thus, she presents Down syndrome.

The karyotype of the amniotic fluid was 46,XX, t(17; 22) (q21; q11) mat (Figure 2).
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Figure 1. Facial features and chromosomal karyotype of the proband. a. Facial features of the female proband; b.
abnormal karyotype of the female: 47,XX, t(17; 22) (q21; q11), +21.
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Figure 2. Karyotype of amniotic fluid cells: 46,XX, t(17; 22) (q21; q11) mat.
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DISCUSSION

Down syndrome is a chromosomal disorder caused by trisomy 21. Its prevalence in
Europe is about 9.8:10,000 live-born infants, while in the USA it is 8.5:10,000 newborns
among mothers younger than 35 years of age and up to 55.3:10,000 newborns among mothers
older than 35 years of age (Selim et al., 2013).

Although the coincidence of reciprocal translocation and trisomy may be seen in re-
ciprocal translocation carrier families (Pazarbasi et al., 2008), de novo cases are extremely
rare. In the present study, we report a rare case of a 30-year-old woman who was referred for
prenatal diagnoses and has the karyotype 47,XX, t(17; 22) (q21; q11), +21, and who also had a
pregnancy with the same reciprocal translocation. This finding is consonant with the observa-
tion that the most frequent reproductive outcome for a person with mosaicism for trisomy 21
is either a normal or trisomic chromosome 21 (Delhanty, 2011).

Chromosomal trisomy has been reported to occur in at least 4% of all pregnancies
(Ziihlke et al., 1994). Numerical chromosomal abnormalities, especially trisomies of chromo-
somes 13, 18, 21, etc., are reported causes of pregnancy loss, neonatal deaths, and infertility.

Most information regarding fertility in people with mosaicism for Down syndrome
is anecdotal. Zhu et al. (2013) reported that 7% of adults with mosaic Down syndrome have
a child, compared to 1% of nonmosaic trisomic probands. Both males and females with mo-
saicism have been reported to demonstrate fertility. It has been reported that several females
with Down syndrome have offspring who are chromosomally normal or have Down syndrome
(Harris et al., 1982; Sheridan et al., 1989).

Down syndrome males have been reported to be infertile, but this may not always be
true. Pradhan et al. (2006) reported a case of a nonmosaic Down syndrome male who fathered
a chromosomally normal child. Ziihlke et al. (1994) described a male with trisomy 21 who
fathered a chromosomally normal female baby.

The presence of a balanced chromosomal translocation in the karyotype was ascer-
tained for 0.6% of infertile couples and as many as 9.2% of fertile couples with recurrent mis-
carriages (Vozdova et al., 2012). Carriers of balanced translocations can suffer from infertility
and are at high risk of conceiving chromosomally abnormal pregnancies that lead to recurrent
spontaneous abortions or an affected live-born baby. Pazarbasi et al. (2013) reported that one
phenotypically normal female with a balanced translocation has three progenies: one with
Down syndrome and the same translocation; another also carrying the same translocation,
but without the additional chromosome 21; and one with a normal karyotype. There have also
been reported reciprocal translocations, i.e., t(17; 22), detected across generations (Subrt and
Stirska, 1988; Dufke et al., 2001).

Individuals with balanced reciprocal translocations are known to have high rates of
unbalanced gametes, to have impaired or reduced gametogenesis, to produce unbalanced
embryos at high rates, and to have a greater chance of being infertile and/or a higher risk of
conceiving chromosomally abnormal pregnancies that lead to recurrent spontaneous abor-
tions or children with congenital anomalies (Fischer et al., 2010; Fiorentino et al., 2011;
Mokanszki et al., 2012). Possible mechanisms whereby such translocations may have a
phenotypic effect include cryptic unbalanced rearrangements, uniparental disomy, and dis-
ruption of putative genes at the breakpoints, unmasking recessive alleles on the normal
homologs (Dufke et al., 2001).
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In conclusion, the findings on the family reported here will enable us to explain the
behavior of segregation patterns. These findings can be used in providing genetic counseling,
and preimplantation genetic diagnosis may be suggested.
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