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Detection of de novo secondary trisomy 13 due to isochromosome (13q;13q) of paternal origin in a pregnancy with fetal cystic hygroma
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A 37-year-old, gravida 3, para 1, woman underwent chorionic villus sampling (CVS) at 11 weeks of gestation because of fetal nuchal cystic hygroma.  Her husband was 38 years old, and the couple had a 2-year-old healthy girl.  Prenatal ultrasound at 11 weeks of gestation showed a singleton fetus with a 2.45 ( 0.75 cm nuchal cystic hygroma (Fig. 1).  Molecular analysis of the chorionic villi obtained by CVS using the multiplex ligation-dependent probe amplification (MLPA) P095 kit revealed a result of mlpa X(P095)(2, 13,18,21(P095)(2/mlpa X(P095)(2, 13(P095)(3, 18(P095)(2, 21(P095)(2 consistent with the diagnosis of mosaic trisomy 13.  However, cytogenetic analysis of other chorionic villus tissues obtained by CVS revealed a karyotype of 46,XX,+13,der(13;13)(q10;q10).  The pregnancy was subsequently terminated, and a 24-g malformed fetus was delivered with postaxial polydactyly of the right hand.  Postnatal cytogenetic analysis showed that the fetal skin had a karyotype of 46,XX,+13,der(13;13)(q10;q10) (8 cells), and the placental tissue had a karyotype of 46,XX,+13,der(13;13)(q10;q10) (13 cells).  The father had a karyotype of 46,XY, and the mother had a karyotype of 46,XX.  Quantitative fluorescent polymerase chain reaction (QF-PCR) assay analysis using fetal tissues and parental bloods confirmed an isochromosome (13q;13q) of paternal origin (Fig. 2).  The karyotype thus was 46,XX,i(13)(q10) (Fig. 3).
    We previously reported prenatal diagnosis of de novo secondary trisomy 13 due to i(13)(q10) of maternal origin associated with fetal holoprosencephaly [1,2].  Here, we present an additional case of de novo secondary trisomy 13 due to i(13)(q10) of paternal origin.
    Trisomy 13 can be caused by free trisomy 13 (47,XY,+13 or 47,XX,+13), or secondary trisomy 13 due to rob(13q13q), i(13q), rob(13q14q), rob(13q15q), rob(13q21q) or rob(13q22q) [2].  In a study of spontaneous abortions, Jacobs et al [3] found that secondary trisomy 13 accounted for 26% of all trisomy 13 cases with rea(13q13q) trisomy 13 in the form of either rob(13q13q) or i(13q) being the most common.  Hook [4] found that 90% of the cases with rea(13q13q) trisomy 13 are arisen de novo.  Following DNA polymorphism analysis, Bugge et al [5] found that the majority of cases of rea(13q13q) trisomy 13 are i(13q).  Hassold et al [6] reported a de novo case of trisomy 13 with an i(13q) of paternal origin.  Shaffer et al [7] studied four de novo cases of rea(13q13q) trisomy 13 and found that two cases were i(13q) of maternal origin, one case was i(13q) of paternal origin, and one case was rob(13q13q) of maternal origin.  Robinson et al [8] reported two cases of de novo secondary trisomy 13 with i(13q) of maternal origin.  Bugge et al [5] reported six de novo cases of rea(13q13q) trisomy 13 of which one was i(13q) of maternal origin, four were i(13q) of paternal origin, and one was rob(13q13q) of maternal origin.   In a review of 14 cases of de novo rea(13q13q) trisomy 13, Bugge et al [5] found six with i(13q) of paternal origin, six with i(13q) of maternal origin and two with rob(13q13q) of maternal origin, and suggested that the majority cases of rea(13q13q) trisomy 13 are i(13q) due to postzygotic events.  Fogu et al [9] additionally reported a case of mosaic trisomy 13 associated with i(13q) and long survival.
    Prenatal diagnosis of i(13)(q10) trisomy 13 by CVS may be associated with a false-negative result due to postzygotic isochromosome formation [10].  A somatic origin of homologous Robertsonian translocations and isochromosomes indicates that the carriers with such aberrant chromosomes may be mosaic [11-13].   Riegel et al [10] reported prenatal diagnosis of a karyotype of 46,XY by CVS and postnatal diagnosis of a karyotype of 46,XY,i(13)(q10) in blood lymphocytes by peripheral blood analysis.  The proband manifested multiple anomalies, and the isochromosome 13q was paternal origin.  In our case, the CVS initially revealed a result of mosaic trisomy 13 by MLPA and subsequent revealed a result of 46,XX,+13,der(13;13)(q10;q10) by conventional cytogenetic analysis.
    In summary, we present a rare case of de novo secondary trisomy 13 due to i(13)(q10) associated with fetal nuchal cystic hygroma.  We applied molecular cytogenetic analysis to investigate the nature of trisomy 13 in this case.
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Figure Legends

Fig. 1.
Prenatal ultrasound at11 weeks of gestation shows a nuchal cystic hygroma in the fetus.

Fig. 2.
A karyotype of 46,XX,i(13)(q10).  The arrow indicates the isochromosome (13q;13q).
Fig. 3.
Quantitative fluorescent polymerase chain reaction assay analysis shows a paternal origin of the isochromosome (13q;13q).
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