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Recurrent pregnancy loss (RPL) affects 2%-5% of couples
attempting to conceive. It is a highly heterogenous condition
attributed to several factors including endocrine dysfunction, auto
immune disorders, thrombophilia, genetic abnormalities, infectious
diseases, uterine anomalies, sperm DNA fragmentation, and
epigenetics. Among genetic causes, chromosomal abnormalities
are the most frequent etiological factor of early miscarriage,
accounting for 50%—-60% of first trimester abortions. Numerical
or structural chromosomal changes may result in spontaneous
miscarriages. These anomalies arise as a result of chromosomal
translocation, non-disjunction, or mutations[1]. Transmission of
parental chromosomal abnormalities may be one of the chances for
a recurrence of miscarriage in the first trimester of pregnancy, albeit
the cause is unknown[2.3].

Balanced rearrangements do not gain or lose genetic material.
However, it causes unbalanced karyotypes in gametes during
meiosis, resulting in recurrent abortions. These abnormalities result
in spontaneous abortions because they are fatal to the growing
embryo. Parental karyotyping is helpful to ascertain whether a
parent has such a rearrangement since it explains the losses and
offers information about the possibility of future miscarriages.

The present study aims to assess the frequency and types of
chromosomal abnormalities in couples with RPL in a South Indian
Tertiary Care Centre and to evaluate the role of cytogenetic analysis
in elucidating the underlying causes of recurrent miscarriages. The
study was conducted between September 2017 and August 2025,
in couples with recurrent abortions who were referred from our
Obstetrics and Gynaecology department and approved by the local
institutional ethics committee.

A total of 188 individuals (94 couples) were investigated for
chromosomal abnormalities, who had two or more consecutive
pregnancy losses before 20 weeks of gestation. Informed consent
was obtained from the couples before performing the investigation.
Metaphase chromosome preparations from the peripheral blood
cultures were made according to the standard cytogenetic protocols.

Chromosome analysis was performed by GTG-Banding (G-bands

by Trypsin using Giemsa) at approximately 450-band level. Thirty
metaphases were scanned for each individual, but for suspicious
cases (mosaicism, ezc.) extended up to fifty. Karyotypes were
described according to the International System for Cytogenetic
Nomenclature (ISCN, 2024).

In the current study, the age of the couples ranged from 20 to 58
years, with a mean maternal age of 31.0 years and paternal age
of 29.9 years. The number of miscarriages ranged from two to
six. Among 94 couples, abnormal karyotypes were detected in 14
couples (14.9%), including 8 women (57.1%) and 6 men (42.9%).

Out of 14 chromosomal abnormalities, 6(42.9%) (Table 1) were
reciprocal translocations and remainings were known polymorphic
variants. Reciprocal translocations were observed in 6 cases included
4 (66.7%) in women and 2 (33.3%) in men. Among the 6 reciprocal
translocations, 4 of them were novel translocation such as t(1;16)
(q21;q12.1), t(6;11)(p25;q923), t(21,22)(q21:;q12), and t(15;17)
(q26.1;925) (Figure 1). Polymorphic variants observed in the study
group were inversion in chromosome 9 and Y, heterochromatin
variant in 9th chromosome, satellite in chromosomes such
as chromosome #15, 21 and 22. Studies have revealed that
chromosomal heteromorphism is more common in RPL as well as
couples who are infertilef4]. Pericentric inversion was also associated
with RPL. During crossing over, pericentric inversion may result in

deletion or duplication of a segment in the involved chromosome[s].
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Table 1. Cytogenetic findings in couples with miscarriages.

Couple No. Number of miscarriages  Age of female (years) Female karyotype Age of male (years) Male karyotype
1 2 21 46,XX,1(2:3)(q33:927) 30 46,XY
2 2 32 46,XX,t(2;19)(p15;q13.1) 37 46,XY
3 6 30 46,XX,t(1;16)(q21;q12.1) 40 46,XY
4 2 23 46,XX 30 46,XY,t(6;11)(p25;923)
5 2 22 46,XX 33 46,XY,t(21;22)(q21;q12)
6 3 30 46,XX,t(15;17) (q26.1;925) 32 46,XY
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Figure 1. Novel translocations observed in recurrent pregnancy loss cases.

The type of rearrangement among the chromosomes determines the
chance of a subsequent healthy live birth. Cytogenetic investigations
detect genomic constitution of an individual and rely on this to
identify genetic defects. When any of partner has such structural
anomaly, prenatal diagnosis helps to identify the genetic make-up
of offspring. Preimplantation genetic diagnosis (PGD) may also be
beneficial for the couples for the transfer of unaffected embryo or

healthy donor gametes.
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