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ABSTRACT

Rationale: If one of the partners is having balanced autosomal
translocation, it is usually observed that the offspring inherit either
normal chromosomes, balanced translocation identical to one of
the parent or unbalanced chromosomal rearrangements of the same
parental chromosome having translocation.

Concern: A unique case presented with history of 8 miscarriages
for genetic counseling. The last abortus material evaluation showed
monosomy of chromosome X (Turner syndrome) in all the analyzed
cells. There was a history of infertility and also repeated second
trimester abortions on the paternal side. On the maternal side, there
was a history of intellectual disability.

Diagnose: History of repeated abnormal pregnancy outcomes.
Wife’s karyotype is normal; however, husband shows translocation
between chromosome 4 and 22.

Intervention: Peripheral blood sample around 3 mL was collected
for karyotype. Embryo biopsy was done and DNA was extracted
and processed for whole exome sequencing.

Outcomes: Wife’s karyotype is normal and husband has
translocation between chromosome 4 and 22. Surprisingly, the
entire pregnancy outcome including embryo screening has different,
complete or partial aneuploidies of chromosomes other than
chromosome 4 and 22.

Main lesson: Though the translocation in one of the parent is
balanced, we have to think beyond traditional ways for evaluating a
couple with repeated pregnancy loss as we cannot predict the errors
at cell division. Option of in vitro fertilization and preimplantation
genetic diagnosis in couples having balanced translocations should
be discussed so that early intervention can prevent the agony of

pregnancy loss.
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1. Introduction

Repeated pregnancy loss (RPL) is defined as three or more
pregnancy losses below 20 week of gestation. Of all the reported
causes, genetic causes are of more concern. Spontaneous abortions
account for around 15%-20% of the total pregnancy losses|[1]. The
incidence of genetic abnormalities is reported to be approximately
50% of all first trimester pregnancy losses, 5% in late trimester
and still birth, 7.5% of all conceptions, 10% of spermatozoa, 50%
of drug stimulated ova. Almost in 50%-60% of the first trimester
pregnancy losses, the cause is genetic and in 70%-80% of the
genetic causes it is the chromosomal aneuploidy in the form of
monosomy X, trisomy of chromosome 13/18/21 followed by
trisomy of chromosome 16/22[2-4]. In RPL, one of the major
causes could be balanced translocation in one of the partners. In
such cases, the balanced translocation transmits in unbalanced
form to the offspring and this leads to either pregnancy wastage
or fetal abnormalities based on the extent, break point and type of
chromosome involved|5]. The unbalanced forms are usually partially
monosomy or partial trisomies of respective chromosomes involved
in the parent. Usually, these are inherited from one generation to
other(6]. Here, we report a case in which the husband was having
balanced translocation between one of the chromosomes 4 and one

of the chromosomes 22.
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Figure 1. A 36-year-old male partner whose karyotype shows t(4;22)(q33;q13) has a history of repeated abnormal pregnancy outcomes other than involvement

of chromosome 4 and 22. His wife's karyotype is apparently normal.

2. Case report

A young couple with history of eight first trimester pregnancy
losses was referred to Genetic Research Centre (GRC) for genetic
counseling. All the eight conceptions were natural and initial
seven were not evaluated. The fluoroscence in-situ hybridization
(FISH) test done on last products of conception (POC) sample was
suggestive of monosomy of chromosome X (or Turner syndrome)
in all the analyzed cells. The couple was counseled accordingly and
parental karyotype was suggested. Karyotype was done by collecting
3 mL of peripheral blood and planting the culture for 72 h as per the
standard protocol. The reporting was done as per the ISCN 2020
guidelines.

The couple’s karyotype reveled normal 46, XX pattern in wife
and husband’s karyotype was showing 46,XY,t(4;22)(q33;q13).
A balanced translocation between one of the chromosomes 4
and one of the chromosomes 22 is at band position q33 and ql13,
respectively (Figure 1). There was history of infertility and repeated
second trimester abortions in the husband’s family and a history
of infertility and mental subnormality in the wife's family. Posttest
counseling was done accordingly to the couple. Various options
including prenatal diagnosis (PND) and preimplantation genetic
testing (PGT) were discussed. Since patient had already experienced
eight miscarriages, they were willing to go for in vitro fertilization
(IVF). A total of five embryos at day 5 stage were screened by
next generation sequencing for chromosomal aneuploidies. Four
embryos showed segmental mosaic gain and segmental mosaic loss
in multiple chromosomes (Figure 2A, 2B). One of the embryos was
having normal diploid status for chromosome 4 and 22; however,
surprisingly had segmental mosaic gain and segmental mosaic loss
in multiple chromosomes (Figure 2B). Extensive genetic counseling

to family members was also suggested.

The study was approved by the Institutional Ethics Committee of
ICMR-NIRRCH, Mumbai (D/ICEC/Sci-39/41/2023). Informed
consent was obtained from all subjects involved in the study. A total

of five embryos were screened by next generation sequencing.

3. Discussion

POC is the ideal tissue in RPL for genetic evaluation as it can
identify the cause of abortion if any. Appropriate genetic counseling
can be offered one the genetic cause and type of genetic abnormality
is determined. Additionally, at times couples karyotype may show
normal pattern and by evaluating the POC, possibility of gonadal
mosaicism can be ruled out. We report a case of eight consecutive
first trimester pregnancy losses. The last POC evaluated was
suggestive of absence of one of the sex chromosome thereby
confirming the cause of pregnancy as chromosomal aneuploidy.
To rule out other genetic causes, parental karyotype was done and
we found that husband is having a balanced translocation between
chromosome 4 and 22. Presence of balanced translocation in one
of the parent is reported to be associated with RPL[5]. In light of
balanced translocation being cause of RPL, the couple was counseled
accordingly and option of PND and PGT was discussed. However,
in view of eight miscarriages the couple opted to go for IVF and
PGT. At day 5 around 4-5 cells were obtained by embryo biopsy.
The biopsy material was subjected to a process called whole genome
sequencing. All the tested embryos showed segmental mosaic gain
and segmental mosaic loss in multiple chromosomes. One of the
embryos was having normal diploid status for chromosome 4 and
22; however, surprisingly had segmental mosaic gain and segmental
mosaic loss in multiple chromosomes. As per the Pre-Conception
and Pre-Natal Diagnostic Techniques (PCPNDT) Act, 1994,
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Figure 2. (A) A next generation sequencing of the embryo biopsy showing segmental mosaic gain and loss in multiple chromosomes in a couple with

history of repeated abnormal pregnancy outcomes. (B) A next generation sequencing of embryo showing segmental mosaic gain and loss in multiple

chromosomes and chromosome 4 & 22 showing normal pattern in a couple with male partner having balanced translocation between chrome 4 and 22.

Note: As per the PCPNDT Act, 1994, Government of India, sex chromosomes are not shown.

Government of India, sex chromosomes are not shown. Therefore,
transfer of embryo was not recommended.

In conclusion, based on the aforementioned results, it can be
concluded that there is a possibility of unexpected chromosomal
abnormalities in the child when one of the parents have a balanced

translocation. Additionally, errors at cell division cannot be

predicted[7]. Some time we have to think beyond traditional ways
of evaluating a couple with RPL. While more evidence is required
to opine in cases where one or both the partners have a balanced
translocation, option of IVF and preimplantation genetic diagnosis
in such couples should be discussed to facilitate early intervention

and prevent the agony of pregnancy loss.
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