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ABSTRACT

Loss of pregnancy either naturally or by medical termination is a destructive experience to the
couple, especially those experiencing recurrent pregnancy losses (RPL). It is important to rule
out the genetic aspect as the cause of pregnancy wastages. This retrospective study aimed to
determine the frequency of chromosomal abnormalities and its various cytogenetic types in the
samples received by Metropolis Healthcare laboratory, Mumbai. This study was conducted on
the samples referred for chromosomal karyotyping with a history of Bad Obstetric History
(BOH). The couples who had an experience of two or more pregnancy losses were included in
this study. Out of the 2102 samples referred, chromosomal abnormality was recorded in 384
(18.27%) cases. Out of chromosomal abnormal cases, 126 (5.99%) patients had reciprocal
translocations out of which 27 (21.43%) were Robertsonian translocations. Inversion of
chromosome 9 was seen in 81 (21.09%) patients, while inversion Y in 28 (7.29%) patients, and
polymorphic variation like increase in length of satellite or heterochromatic region recorded in
almost 149 (38.30%) patients. Cytogenetic evaluation of couples with recurrent pregnancy losses
(RPL) is very important as after knowing the parental chromosomal pattern appropriate
counseling can be offered to know the risk of recurrence, option of prenatal diagnosis and also
opens the option of reproduction in some cases. This will also help them to have a cytogenetically
healthy baby. Since the cytogenetic abnormalities are usually familial, the close blood relatives
may also be benefited once the abnormality is detected.
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Introduction

Pregnancy loss is always an unpleasant experience to the couple. It is always associated with guilt, unhappiness and
many times with depression. This is most common among the couples with recurrent pregnancy losses (RPL) along
with additional concerns like secondary infertility, menstrual abnormalities, advancing maternal age or uterine
fibroids. It is reported that spontaneous abortions accounts for around 15 to 20% of the total pregnancies losses Choi
(2014). Almost in 50% of the first trimester pregnancy losses, the cause is genetic and chromosomal aneuploidy
being the major factor in these cases. The most commonly reported aneuploidies are monosomy X, trisomy 13/18/21
followed by trisomy 16/22(Stephenson and Kutteh 2007). Other autosomal trisomies are not uncommon. However,
the chances of recurrence of free trisomy are almost negligible. The other sub group comprises of an unbalanced
translocation in fetus, where it is usually transmitted from one of the parents with the balanced translocation. The
parents/couple having balanced translocation may not show any clinical manifestation’s since there is no loss or gain
of genetic material. It is to be noted that such type of chromosomal abnormalities are familial and the same
experience the close blood relatives may have to face Ren (2013). Therefore, it becomes very important to
undertake cytogenetic evaluation and perform genetic counselling of the couple and other close family members of
the respective couple with balanced translocation.

In the cases with RPL, evaluation of product of conception (POC) is very important. However, as compared to other
body tissues the culture failure rate of POC is quite high and it is reported to be almost 20-27% Campos-Galindo
(2015). As the tissue is precious and repeat sample is not possible, cases where POC evaluation was not done or
there was failure of POC culture, cytogenetic evaluation of couple with history of two more pregnancy losses is
important to rule out the chromosomal factor as a cause of pregnancy loss.

Methods and Materials

This retrospective study was conducted between the term of two years i.e. from January-2015 to December-2016.
Peripheral blood (2-3 ml) was collected in Sodium heparin Vacutainers from the total study patients (n=2102) with a
history of two or more than two pregnancy losses. All the blood samples were subjected to GTG staining and
banding, cultures were set & analysed by GTG-banding at 450-550 band level and reported as per ISCN and CAP
and NABL guidelines. A total of 20 metaphases were studied per case and wherever applicable, FISH test for
confirmation was conducted.
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Results

Out of the 2102 samples analysed with history of two or more pregnancy losses, 126 (5.99%) patients showed
reciprocal translocation. Out of 126 patients with reciprocal translocation, 99 (78.57%) cases were the translocation
between autosomes and 27(21.43%) were the Robertsonian translocation between two acrocentric chromosomes.
Out of 126 cases, two couples were reported having reciprocal translocation in both the partner. Inversion of one of
the chromosome 9 was reported to be a normal polymorphic variation and was observed in 81(21.09%) cases. Out of
81 cases with inversion of 9 chromosome, 2 (2.47%) couples had inversion of 9 in both the parents and 1(1.23%)
case had inversion in both the chromosome 9. Inversion of chromosome Y was found in 28(7.29%) cases. Around
149(38.30%) cases showed polymorphic variations in the form increase or decrease in the length of satellite or
increase in the length of heterochromatic region. Since, Metropolis Healthcare Ltd is a Global Reference
Laboratory, samples for chromosomal abnormalities are received from all parts of India. This could be the reason for
variation in the percentage of abnormality detected in our study and also because of the selection bias since only the
highly suspected samples were referred to our laboratory for chromosomal studies.

Table 1: Frequency of chromosomal aberrations seen:

Type of chromosomal abnormality No. of cases (%)
Balanced translocations 99 (25.78%)
Robertsonian translocations 27(7.03%)
Inversion of Chromosome 9 81(21.09%)
Inversion of Chromosome Y 28(7.29%)
Other polymorphic variations 149(38.30%)
Total 384

Table 2: Frequency of polymorphic variations

Type of polymorphic variation No. of cases (%)
Inversion 9 81(31.40%)
Inversion Y 28(10.85%)

Ygh+ 10(3.88%)
13ps+ 19(7.36%)
14ps+ 22(8.53%)
15ps+ 20(7.75%)
21ps+ 26(10.08%)
22ps+ 10(3.88%)
15p- 1(0.39%)
22p- 1(0.39%)
1gh+ 9(3.49%)
9gh+ 21(8.14%)
16gh+ 10(3.88%)
Total 258

Discussion

POC is an ideal tissue for cytogenetic testing in cases with recurrent pregnancy losses (RPL) Grati (2013). Despite
the normal karyotype of husband and wife, the possibility of a fetal chromosomal abnormality due to an error in cell
division cannot be ruled. Also, the possibility of gonadal mosaicism, though small, cannot be ruled out. Therefore,
evaluation of POC becomes critical to ascertain the genetic etiology behind the pregnancy loss. There are numerous
aetiologies like infectious, immunological, anatomical and genetic causes identified for a pregnancy loss/ abortion. It
has been reported that fetal chromosomal abnormalities are the most common cause in an early pregnancy loss and
its contribution being almost 50% among all the spontaneous abortions (SA) Bell (1999), (Bricker and
Farquharson 2002). The chances of recurrence of free trisomy are almost negligible. Cases with fetal Robertsonian
translocation or unbalanced translocation in fetus may be due to balanced translocation in parents. Therefore, to
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determine the mode of transmission i.e. whether it is a familial mode or de novo parental mode, a chromosomal
study has been an important step before planning the subsequent pregnancy. In this retrospective study, a total of
2012 couples with a history of two or more pregnancy losses resulted that 126 patients reported balanced
translocation. Out of 126 cases, 27 cases have Robertsonian translocation. It is to be noted that in these 126 cases,
the option of prenatal diagnosis by either Chorionic villus sampling (CVS) at 10-12 weeks or amniocentesis at 16-18
weeks should be discussed to enable them to undertake an informed choice. Polymorphic variations have been
included in this study because the association of such polymorphic variation though small is reported to be with fetal
chromosomal aneuploidies.

Conclusion

Cytogenetic evaluation of couples with RPL helps the couple to understand the genetic etiology (if any) behind the
pregnancy loss. Elucidating the type of chromosomal abnormality may help the couple to avoid an expensive and
extensive work up, assist to understand the risk of recurrence, and, helps to know if any prenatal testing is required.
Polymorphic variations have included in this study because, though minimal, its association with BOH has been
reported in the literature.
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