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Abstract

Background/Aim: Recurrent pregnancy loss (RPL), described as the loss of two or more pregnancies
before 24 weeks of pregnancy, remains a concern for both the couples and the clinicians. Genetic factors
tend to be strongly linked to reproductive failure among different etiologies. Our goal was to determine
the rates and kinds of chromosomal defects in couples who had repeated pregnancy losses and a history of
miscarriage in the first trimester.

Methods: This cross sectional study was conducted at a single tertiary center over a 3-year period.
Couples who visited the outpatient clinic due to recurrent pregnancy loss and underwent tests to
investigate the etiology were included in the study. Ages, number of abortions and genetic results of the
patients were recorded. A total of 253 pairs had been tested for karyotype. Conventional cytogenetic
method was used to identify chromosomal aberrations.

Results: Of 506 cases, chromosomal abnormalities were present in 15 (2.9%). Women were more
frequently affected than men, with prevalences of 1.9% and 0.98%, respectively. Eight of the 15 cases
(53.3%) showed structural deviations and 2 (13.3%) had numerical abnormalities. Additionally, 5 (33.3%)
individuals were found to have chromosome variants.

Conclusion: Pregnancy loss is a major adverse life event, and the recurring nature of RPL can intensify
the grief experienced. Aside from routine analyses of couples on anatomical, endocrine, and infection
factors, these findings suggest that cytogenetic testing is required for an accurate approach to determine
the cause of recurrent miscarriages.
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Introduction

The term "pregnancy loss" refers to the spontaneous
termination of a pregnancy before the fetus reaches viability. The
phrase encompasses all miscarriages from conception to the 24"
week of pregnancy [1]. There has been considerable debate in
the literature about the definition of recurrent pregnancy loss
(RPL) and, more specifically, to what extent this definition
should be expanded or narrowed depending on the number of
losses and whether they are consecutive. The number of
pregnancy losses needed to meet the requirements for recurrent
miscarriage is unknown, but ESHRE guidelines classify RPL as
the loss of two or more consecutive pregnancies before 24 weeks
of gestation [2]. This definition includes both spontaneous
conception and pregnancy losses after ART but excludes ectopic
and molar pregnancies and implantation failure. However, some
researchers feel that even a spontaneous loss deserves
consideration. RPL affects about 15% of births and concerns 1%
of the general population [3].

It's difficult to pinpoint the exact cause of RPL because
of its multifactorial existence. Despite comprehensive research
over a decade to determine the underlying causes, the exact
cause of pregnancy loss is only known in around half of the
cases. After that, 50% of couples are diagnosed with idiopathic
or unexplained RPL [4]. Uterine malformations, thrombophilic
disorders, infections, immune dysfunction, multiple endocrine
disorders, and parental chromosomal anomalies have all been
suggested as contributing factors to pregnancy loss, either alone
or in combination. Genetic factors tend to be strongly linked to
reproductive failure through a variety of etiologies [5, 6].
Chromosomal etiology is very common in miscarriages, with
chromosome abnormalities in the fetus accounting for 29 percent
to 60 percent of abortions in the first trimester. A chromosomal
abnormality in a partner affects between 3% and 6% of RM
pairs, which is ten times higher than in the general population
[7]. This chromosomal abnormality has been linked to either a
balanced reciprocal translocation carrier parent or a recurrent
numerical abnormality that is not normally inherited but can lead
to recurrent miscarriages. Furthermore, carriers of chromosomal
rearrangements are more likely to produce dysfunctional
gametes, which can result in infertility, RPL, and malformations
in infants. Balanced reciprocal translocation, Robertsonian
translocation, gonosomal mosaic, and inversions are all examples
of karyotype changes [8, 9].

While significant chromosomal anomalies and balanced
chromosomal rearrangements found in couples who experience
recurrent pregnancy loss are recognized as valid etiologies, the
utility of preimplantation genetic diagnosis (PGD) is debatable.
Fischer et al. [10], on the other hand, proposed that PGD would
favor pregnant carrier couples with a history of RPL, increasing
the likelihood of a healthy pregnancy significantly. While few
structural rearrangements occur spontaneously, the majority tend
to be hereditary, so couples with more than two pregnancy losses
should undergo cytogenetic analysis and receive genetic
counseling to rule out the likelihood of structural rearrangement.

The study's aim was to find out the rate and kinds of
chromosomal defects in couples with recurrent pregnancy loss
and a history of first-trimester miscarriage.
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Materials and methods

This was a retrospective study at a single tertiary center
over a 3-year period. The present study was approved by
Siileyman Demirel University Faculty of Medicine Clinical
Research Ethics Committee (05.04.2017 -73). Couples who
visited to the outpatient clinic due to recurrent pregnancy loss (2
or more pregnancy losses) and underwent testing to investigate
the etiology were included in the study. Ages, number of
abortions and genetic results of the patients were recorded. A
total of 253 pairs had been tested for karyotype. All patient
samples were subjected to chromosome analysis using peripheral
blood. Ordinary cytogenetic procedures were used to prepare
metaphase chromosome preparations from peripheral blood
cultures. RHG banding was used to conduct cytogenetic
research. All patients had 20 metaphases examined, but
anomalies and mosaic states required the study to be expanded to
50 metaphases. The chromosomal anomalies have been
identified according to the International Human Cytogenetic
Nomenclature System (ISCN 2009).

Results

The study included 253 couples (506 cases) with a
history of recurrent miscarriage. The female and male partners’
median ages were 33.94 (0.70) years and 35.61 (3.94) years,
respectively. The number of recurrent abortions per pair ranged
from 2 to 7 (Table 1). Chromosomal abnormalities were found in
15 cases (2.9 percent). Women were affected more frequently
than men, with prevalence rates of 1.9 percent and 0.98 percent,
respectively. Eight of the fifteen cases (53.3 percent) had
structural deviations, and two (13.3 percent) had numerical
deviations. Additionally, 5 (33.3 percent) individuals were found
to have chromosome variants. Among the structural
abnormalities that make up the largest group of chromosome
anomalies, reciprocal translocations including chromosomes 1, 2,
7,11, and 21 were observed in 3 cases. In one case, robertsonian
translocation including chromosomes 13, 14 was observed.
Inversion in chromosome 8 was observed in 3 cases. One of the
2 cases with numerical anomaly had mosaic with monosomy 45
X and the other had 47 XXX karyotype. In addition to these
main chromosomal anomalies, pericentric inversion of
chromosome 9 was observed in 4 cases. Chromosomal anomalies

detected in patients are summarized in Table 2.
Table 1: Demographic data of patients

The median age of the female partner (yr) 33.94(0.70)
The median age of the male partner (yr) 35.61(3.94)
The mean body mass index for females 21.7(1.4)

The mean body mass index for males

The mean number of abortions

The percentage of consanguineous marriages among
couples

19(1.2)
2.3(0.8) (2 to 7 abortions/pairs)
22.5%

Table 2: Cytogenetic findings of patients
Cytogenetic findings Number of miscarriages  Maternal/paternal age

46 XY t(1,2) (p36,p23) 7 34
46 XX 1(7,21) (p22,q922)

46 XX t(1,11) (p3,913)

45 XX rob (13,14) (q10,q10)
47 XX+mar

46 XX inv (8) (922924.3)
46 XX inv (8) (p23q13)

46 XY inv (8) (p23913)

47 XXX

Mos 45 X (5)/46, XX (25)
46 XX inv (9) (p11q13)

46 XX inv (9) (p11913)

46 XY inv (9) (p11q13)

46 XY inv (9) (p11913)

46 XX 13ps*
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Of the 253 couples, 57 (22.5%) were consanguineous
marriages. One pair with chromosomal anomaly was
consanguineous marriage, and inv 8 (p23g13) karyotype was
observed in this couple.

Discussion

The inefficiency of human reproduction is evidenced by
the fact that a large percentage of all pregnancies do not succeed
in a live birth. Miscarriage occurs in approximately 15-20% of
all clinically recognized pregnancies, and total pregnancy loss is
predicted to be 30% -50% [11]. The cause of most miscarriages
before 12 weeks of pregnancy can be attributed to fetal
aneuploidy.

For both the patient and the clinician, recurrent abortion
remains a daunting process. In the first and second trimesters,
chromosomal defects are the most common cause of spontaneous
abortions, with a prevalence of approximately 70% during the
first 6 weeks, 50% before 10 weeks, and 5% after 12 weeks [12].
The majority of fetal chromosome defects are de novo, according
to numerous cytogenetic studies, and parental karyotypes appear
normal. Various research, on the other hand, have been
performed to assess the prevalence of chromosomal defects
among couples who have had repeated miscarriages. This
prevalence varies between 2.7 and 13.9 percent [13, 14]. These
discrepancies may be due to variations in sample size and
requirements.

The products of conception in translocation carrier pairs
may have a regular karyotype, a balanced structural chromosome
abnormality, or an unbalanced structural chromosome
abnormality. The final scenario will result in a fetus being
miscarried, a child being stillborn, or a child being born with
serious congenital defects and significant mental disabilities [15].

The inversion of chromosome number 9 occurs with a
high frequency of structural heteromorphism, a natural variation
that is inherited by the family as a mendelian trait. Despite
widespread disagreement, most cytogeneticists conclude that this
variation is a harmless chromosomal polymorphism of the
standard human karyotype [16]. The incidence is projected to be
1-3 percent of the general population, with Asians having the
lowest rate with 0.25 percent. Among various species, inv (9)
(p11g12) and inv (9) (p11gl3) are the most common [17]. It's
debatable whether heteromorphism will cause disease. Inv (9)
has been linked to infertility and multiple abortions, according to
Ueharas et al. [18]. Rodriquez et al. [19] believed Yq + was not
linked to birth failure, while Genest et al. [20] assumed Yq + was
linked to repeated miscarriages. In addition to habitual abortion,
chromosome 9 inversions have also been associated with other
diseases such as schizophrenia, bipolar disorders, mental
retardation,  hermaphroditism,  obstetric infertility, and
undescended testis [21, 22]. Infertility, repeated miscarriages,
hydatidiform molar pregnancies, azoospermia, congenital
abnormalities, growth retardation, and its association with
irregular phenotype have all been recorded [23,24]. Garcia-Peird
et al. [25] investigated the sperm DNA integrity of a male patient
with infertility and inv (9) karyotype and discovered high sperm
DNA fragmentation, considerable meiotic changes, abnormal
aneuploidy, and abnormal seminogram parameters, all of which
can cause chromosomal imbalance in the generation. The higher
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incidence of Down syndrome and other abnormalities in the
lineage of these carriers have been documented [26]. Although
polymorphic variants containing pericentric inversions of
chromosomes 9 and Y are said to be common in the general
population, chromosomal inversions and polymorphic variants in
recurrent pregnancy loss must be considered to determine future
risk and provide better genetic counseling.

The most common chromosomal abnormalities found in
this study, as recorded in other studies, are structural
chromosomal abnormalities. According to the literature,
chromosomal structural disorders affect 0.7 percent of the
normal population, 2.2 percent of which had a miscarriage once,
4.8 percent of which had a miscarriage twice, and 5 percent of
which had miscarriages three times [6, 9]. Translocations
(reciprocal  translocations,  Robertsonian  translocations,
inversions, deletions, and duplications) are the most common
structural chromosomal abnormalities in recurrent miscarriages
[1, 3]. Balanced translocation prevalence among couples ranges
from recurrent miscarriage to 0-31% in different studies. When
one partner of a couple has a balanced chromosome
translocation, the chances of miscarriage nearly double. A
balanced translocation in a partner is found in 3-5 percent of
couples who have recurrent miscarriages [6, 9, 15].

The male to female ratio of chromosomal rearrangement
in our sample was 1: 2. Female predominance appears to be
because chromosome abnormalities in fertile females may be
linked to male infertility. Testart et al. [27] reported a higher
frequency of translocation and inversion (3.6: 1) in men
compared to women in a study conducted in couples who
received intracytoplasmic sperm injection treatment. Due to poor
mobility recorded in spermatozoa with a high prevalence of
structural  chromosome  abnormalities, male reciprocal
translocation carriers may expect a lower fertility rate.

Many Middle Eastern and Arab cultures and
communities, including our own, practice consanguineous
marriage. Because of the development of autosomal recessive
gene mutations inherited from a shared ancestor, offspring of
consanguineous relationships may be at a higher risk for genetic
disorders. The more closely the parents are related biologically,
the more likely their children would inherit similar copies of one
or more harmful recessive genes. For example, first cousins are
thought to share 12.5 percent (1/8) of their genes. As a result,
their descendants would be homozygous (or, more specifically,
autozygous) at 6.25 percent (1/16) of their gene loci on average
(that is, they will receive identical copies of the gene from each
parent at these sites in their genome). As determined in various
studies, the rate of abortion among related couples is
significantly higher compared to unrelated couples [28, 29]. It
may not be possible to find the gene locus associated with poor
obstetric outcome with standard karyotype analysis. As advanced
genetic analysis becomes widespread, it may be possible to
obtain PGD support by revealing the genetic defects in these
couples.

Finally, our findings support previous research [3-6]
that found an increase in the number of balanced chromosomal
translocations in couples who have had two or more miscarriages
compared to the general population. Couples with RPL are less
likely to have numerical chromosomal anomalies. Sex
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chromosome aneuploidy is the most common type of these
anomalies, which occur infrequently.

Limitations

The limitations of our study include its retrospective
nature, lack of genetic analysis results of the conception
materials, and the fact that it does not include advanced
examinations other than standard karyotype analysis.

Conclusion

Pregnancy loss is a major adverse life event. Our
findings suggest that parental chromosomal disorders play a
significant role and karyotype analysis is a clinically useful test
in cases of recurrent pregnancy loss. Multidisciplinary
approaches involving an obstetrician and a clinical geneticist will
aid in the achievement of positive outcomes in these patients.
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