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Background. Three-way balanced translocations are unusual and can lead to infertility as well as abnormal embryos. In this case report, we
describe a couple who experienced repeated miscarriages as a result of the male partner being a carrier of a three-way translocation t(5;8;12).
Objectives. Array comparative genomic hybridisation (array-CGH) was used to screen embryos for chromosome imbalances.
Methods. Embryo biopsy, preimplantation genetic diagnosis using a 24sure+ kit to detect translocations in embryos.
Results. Of 10 embryos tested, 2 were found to have an unbalanced translocation, 4 were aneuploid, 2 failed to amplify and 2 were
euploid. Transfer of the two euploid embryos resulted in a singleton pregnancy and subsequent birth of a baby.
Conclusion. Array-CGH in conjunction with a 24sure+ kit should be used as a routine screening method for embryos of balanced
translocation carriers, as it can decrease the time to pregnancy and prevent repeated miscarriages.
S Afr J Obstet Gynaecol 2015;21(1):18-20. DOI:10.7196/SAJOG.922

Chromosome translocation, also known as chromosome rearrangement, is an abnormality caused by
exchange of parts between non-homologous chromosomes. Translocations can be balanced (when
exchange of material occurs with no genetic information extra or missing) or unbalanced (where the exchange of chromosome material is unequal, resulting in extra or missing genes).
Carriers of balanced translocations resemble a normal phenotype,
while those who have unbalanced translocations may represent
abnormal phenotype and functional disability.[1]
Further subdivision of translocation types can be made according
to the exchange of chromosomal material and are classified as:
(i) reciprocal, when segments from two different chromosomes
have been exchanged; or (ii) robertsonian, in five acrocentric
chromosomes (13, 14, 15, 21 and 22), where long arms fuse to form
a single chromosome with a single centromere. The short arms
also join to form a reciprocal product, which typically contains
non-essential genes and is usually lost within a few cell divisions.
Translocations subdivided in groups regarding the number of
chromosomes involved are: (i) one-way translocation with oneway transfer of a chromosomal segment to another chromosome;
(ii) two-way translocation with two-way transfer of a chromosomal
segment to another chromosome; and (iii) the most common group
of complex chromosomal rearrangements (CCRs), with three
or more chromosomes involved in the exchange.[2] This type of
rearrangement takes place during meiosis I and involves formation
of a hexavalent configuration that allows the full synapsis of
homologous segments.
Chromosomal translocations can be formed de novo or can be
inherited through so-called ‘familial transmission’.
Carriers of chromosomal translocations are known to have
reduced fertility. In these patients, loss of fertility is mainly
caused by the high prevalence of gametes that have lost or
gained chromosome material as a result of the rearrangement of
the derivative chromosomes or a generation of a recombinant
chromosome.
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It has been reported that for translocation carriers, in vitro
fertilisation combined with preimplantation genetic diagnosis
(PGD) is a faster method of conceiving a child than natural
conception.[3]

Case report

This report describes a couple who experienced five spontaneous
abortions and one elective abortion due to an abnormal fetus. The
couple had managed to have one spontaneous pregnancy resulting
in a healthy child before experiencing recurrent miscarriages.
Peripheral blood analysis of the male partner revealed a modal
number of 46, karyotype 46, XY, t(5;8;12)(5pter-5q33::8q24.1-8qter;
8pter-8q34.1::12p13-12pter;12qter-12p13::5q55-5qter). This meant
that the male partner was a carrier of a balanced translocation
involving chromosomes 5, 8 and 12. The mother of the male patient
had the same balanced chromosome rearrangement, while his sister
had an unbalanced form of this translocation with only derivative 5
and derivative 12 present, and not derivative 8, resulting in mental
retardation. Two cousins of the same family were diagnosed with
an unbalanced karyotype resulting in mental retardation. The same
unbalanced karyotype was present in the fetus of the investigated
couple, which had prompted them to undergo an elective abortion
previously.
Semen analysis revealed a normal pH, volume, viscosity, lique
faction, total count, progression motility and morphology. The
female partner successfully responded to hormonal stimulation and
15 oocytes were collected, including 7 MII (metaphase II), 2 MI
(metaphase I) and 6 GV (germinal vesicle). Of these, ten oocytes
were injected with sperm and all fertilised. Ten of the fertilised
oocytes resembled normal phenotype and had the following
grades: 3 were hatched blastocysts, 4 were hatching blastocysts
and 3 were at the blastocele stage. All ten embryos were subjected
to array comparative genomic hybridisation (array CGH). The
trophectoderm cells were lysed, and genomic DNA and negative
control were amplified using the SurePlex DNA Amplification
System (BlueGnome, UK) according to the manufacturer’s instruc

tions. DNA samples and references were
then labelled and hybridised using arrays
designed for translocations (24sure+,
BlueGnome, UK). Slides were washed,
scanned with InnoScan710 AL (INNOPSYS,
France) and processed using Bluefuse Multi
Software (BlueGnome, UK).
Of the 10 embryos subjected to array
CGH, 2 failed to amplify, 2 were euploid,
4 were aneuploid and 2 had unbalanced
translocations.
Embryos 2 and 8, despite being graded
as morphologically ‘good embryos’ showed
an unbalanced complement of the trans
location. In embryo 2, a partial loss of the
long arm of chromosome 5 from 5q33.35q35.3 (24,951,204 bp), a partial loss of the
long arm of chromosome 8 from 8q24.18q24.3 (23,417,117 bp) and a partial gain of

the short arm of chromosome 12 spanning
12p13.1-12p13.3 (5,727,495 bp) was
observed (Fig. 1). In embryo 8, a partial
gain of the long arm of chromosome 5 from
5q33.1-5q35.3 (29,602,079 bp) and a partial
loss of the short arm of chromosome 12
spanning 12p13.31-12p13.33 (6,129,127 bp)
was observed (Fig. 1).
On the basis of the array CGH results,
two euploid embryos were transferred on
day 6 post oocyte retrieval resulting in a
singleton pregnancy. A normal healthy baby
was born at 35 weeks by caesarean section.
Cytogenetic analysis revealed a normal
karyotype of the baby.

Discussion

This report describes a selection process of
embryos originating from a balanced three-
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Fig. 1. Chromosomes affected by unbalanced translocation in embryos 2 (a) and 8 (b).
(a) Embryo 2 showing partial loss of the long arm of chromosome 5 from 5q33.3-5q35.3
(24,951,204 bp), a partial loss of the long arm of chromosome 8 from 8q24.1-8q24.3
(23,417,117 bp) and a partial gain of the short arm of chromosome 12 spanning 12p13.112p13.3 (5,727,495 bp). (b) Embryo 8 showing partial gain of the long arm of chromosome
5 from 5q33.1-5q35.3 (29,602,079 bp) and a partial loss of the short arm of chromosome 12
spanning 12p13.31-12p13.33 (6,129,127 bp).

way reciprocal translocation carrier using
array CGH. It proves that phenotypically
normal embryos originating from a
chromosomal translocation carrier may be
carrying chromosomal imbalances.[4]
The male patient was diagnosed with a
balanced three-way reciprocal translocation
after his female partner suffered repeated
miscarriages and an elective abortion due
to the fact that the embryo was affected
with an unbalanced translocation. It has
been reported that balanced translocation
carriers have an increased risk of abnormal conceptions and miscarriages,[5] caused
by either malsegregation of the derivative chromosomes or the generation of a
recombinant chromosome.[2] The mother
and sister of our male patient had been
diagnosed with balanced and unbalanced
chromo
somal translocations, respectively,
highlighting that this was a familial chromosomal rearrangement.[6] The same type
of reciprocal balanced three-way translocation involving chromosomes 5, 8 and 12
was previously reported in an Indian family from KwaZulu-Natal.[7] Several members
across three generations of this family were
affected. There were 13 adults with a balanced karyotype, 3 children with an unbalanced karyotype presenting with severe
intellectual disability and dysmorphic characteristics, and a history of 3 miscarriages
and 4 neonatal deaths.[7]
Basic semen analysis of the male patient
and the fact that he had previously fathered
a healthy child indicated that his fertility was
not affected by his chromosomal translocation, contrary to previous literature reports
stating that male balanced translocations carriers are prone to sterility.[8,9]
Array CGH was utilised to assess
chromosomal imbalances in the embryos.
This method allows screening of all 23
chromosomes simultaneously, including
the sex chromosomes (X and Y), making
it more accurate than the recently used
fluorescence in situ hybridisation (FISH)
method, which only allows screening for a
limited number of chromosomes.[10]
Two out of ten screened embryos inherited an unbalanced version of the father’s
translocation. It has been reported that
three-way chromosomal rearrangements
are particularly familial and can be transmitted from generation to generation.[9]
Balanced chromosomal translocations
have been found in approximately 4% of
couples who experienced recurrent spontaneous abortions.[11] When present in par-
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ents, these chromosomal rearrangements can later lead to chromosome irregularities in offspring and may also be a cause of stillbirth
and fetal malformations.
Using the array CGH technique in this patient reduced the risk
of recurrent miscarriage and the associated emotional distress, and
gave the patient a viable pregnancy. By the same method we may
offer the chance of a viable pregnancy to other members of this
family who are planning to conceive.
The limitations of array CGH is that it cannot detect balanced
translocations or polyploidy, as it only detects copy number
variation. Further karyotype testing of patients is advised.
In conclusion, chromosomal screening of couples with
recurrent abortions and decreased fertility can enable these
couples to achieve a healthy pregnancy in a shorter period of
time. We advise that PGD be a part of the investigation of these
patients.
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Background. High caesarean section (CS) rates are not only costly but associated with significant perinatal
and maternal morbidity and mortality. It has recently been suggested that structured auditing of CSs may
identify those groups in the obstetric population that contribute substantially to the high rates and for which
focused interventions may bring about change.
Objective. To evaluate the utility of the Robson Ten Group Classification System (RTGCS) in determining
appropriateness of CS at a regional rural hospital in KwaZulu-Natal Province, South Africa.
Methods. A retrospective review of the hospital records of women delivered by CS over a 3-month period was performed. The
RTGCS was used to categorise women according to parity, age, past obstetric history, singleton or multiple pregnancy, fetal
presentation, gestational age and mode of onset of labour/delivery.
Results. There were 2 553 hospital births over the 3-month study period. The CS rate was 42.4% (1 082/2 553). According to the
RTGCS, groups 1 (n=296, 27.4%), 5 (n=186, 17.2%) and 10 (n=253, 23.4%) were substantial contributors to the overall CS rate. The
main indications for CS were fetal distress (36.5%) and cephalopelvic disproportion (26.8%).
Conclusion. The RTGCS is a useful tool with which to identify patient groups warranting interventions to reduce high CS rates
in a rural regional hospital setting. Group 1 (nullipara: single cephalic term pregnancy; spontaneous labour) warrants the most
attention. Applying stricter criteria and due diligence in decision-making for primary CS may decrease the high CS rates.
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Caesarean section and maternal death – latest Saving Mothers report

Utility of the Robson Ten Group Classification System to determine
appropriateness of caesarean section at a rural regional hospital in
KwaZulu-Natal, South Africa
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