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Introduction
Around 15 to 20% of all pregnancies in

humans end in spontaneous abortions. The

Abstract

Introduction: Robertsonian translocation is one of the major chromosomal
rearrangements with a prevalence rate of 0.1% of the general population and 1% of
the infertile population. In this report, we present a nonhomologous Robertsonian
translocation in a female patient with a history of repeated abortions.

Case Presentation: A couple with the complaint of repeated abortions was admitted
in the Institute of Genetics and Hospital for Genetic Diseases in Begumpet,
Hyderabad, India for cytogenetic evaluation. Chromosomal analysis of the couple
revealed an abnormal karyotype in the female partner with 45, XX, rob (14, 15) (q10;
ql10) chromosomal constitution, while the male partner showed normal 46, XY
karyotype.

Conclusion: The cytogenetic analysis of couples with repeated abortions is manda-
tory to identify any probable chromosomal aberrations. Prenatal diagnosis should be
offered to couples with repeated abortions in the case of future pregnancies.
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two non-homologous chromosomes. The process
requires breakage of the involved chromosomes

prevalence of chromosomal abnormalities in those
abortions is as high as 50%. Although the cause is
unknown in many instances, but parental chromo-
somal abnormality is one of the possible causes
for recurrence of miscarriages in the first three
months of pregnancy (1).

Robertsonian translocations (RTs) are recog-
nized to be the most common structural chromo-
somal abnormalities in the population with an
incidence of 1.23/1000 live births (2).

Translocations are of two main types: reciprocal
and Robertsonian. Reciprocal translocations rep-
resent the exchange of chromatin blocks between

within an abnormal arrangement. Its incidence in
neonates is estimated to be at about 1/1000 to
2/1000 live births (3). Robertsonian translocation
involves two acrocentric chromosomes, which
fuse at the centromeric region and lose their short
arms.

These chromosomal translocations are mainly
observed in group D including 13, 14, 15 and
group G including 21 and 22 chromosomes. The
most frequent type of D/D translocation includes
13; 14 translocation, whereas translocation rob
(13; 15) and rob (14; 15) are rare structural
rearrangements among Robertsonian transloca-
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tions (4). In Robertsonian translocation, the
pericentric regions of two acrocentric chromo-
somes fuse to form a single centromere or two.
The resulting balanced karyotype has only 45
chromosomes including the translocated one,
which is the result of a fusion of the long arms of
two acrocentric chromosomes (5). In the present
study, we report a Robertsonian translocation rob
(14; 15) in a female patient with a history of
repeated abortions.

Case Presentation

A non-consanguineous couple (a 27-year old
male and a 25-year old female) with the complaint
of repeated abortions attended the aforementioned
Institute for cytogenetic evaluation. They had a
history of three repeated abortions in the past two
years of their married life. The first abortion was
four months from pregnancy resulting in a fetus
with anencephaly, kyphosis and cephalocele and
the second was a blighted ovum at 3" month of
pregnancy. The third was a missed abortion from
a of 2-month pregnancy. There were no such
histories of repeated abortions in any other family
member.

Two milliliters of peripheral blood was obtained
from both partners in heparinised tubes to harvest
white blood cells for karyotyping (6, 7). Twenty-
five metaphases were analyzed and the karyotype
was interpreted using the Applied Imaging
Software. The chromosomes were identified and
classified according to the guidelines by the
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International System for human Cytogenetic
Nomenclature (ISCN, 1995) (8).

Chromosomal analysis revealed an abnormality
in the female partner with 45, XX, rob (14; 15)
(q10; q10) chromosomal constitution. The female
karyotype revealed 45 chromosomes with missing
chromosomes of 14 and 15, along with an add-
itional chromosome which did not fit into any
group of the chromosomes in the karyotype. The
banding pattern of the short and long arms of the
additional chromosome was similar to chromo-
some 14 and 15, thereby indicating the presence
of a non-homologous RT. Thus, karyotype was
confirmed as 45, XX, rob (14;15) (q10:q10) as
depicted in Fig 1. Chromosomal analysis of the
male partner showed normal 46, XY karyotype.

Discussion

Chromosomal aberrations lead to reduced
fertility in both men and women. About 15 to
20% of pregnancies end in spontaneous abortion,
mostly in the first trimester, the most frequent
cause being chromosomal abnormalities, with a
prevalence of approximately 50% in spontaneous
abortions. The majority of chromosomal anom-
alies (95%) are numerical, about 60% are
trisomies, 20% are represented by X monosomy
and another 15% by polyploidy, especially
triploidy (9). In the case of a numerical chromo-
somal aberration in the fetus, parental chromo-
somes are usually normal; therefore, cytogenetic
analysis of the parents is not indicated. Apart from
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Figure 1. Karyotype of the female with 45, XX, rob (14;15) (q10;q10) chromosomal constitution
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numerical aberrations, structural aberrations (5%)
of the chromosomes can also be the cause of
pregnancy loss and subsequent infertility (10).
The presence of a balanced chromosomal
rearrangement in a parent results in an increased
risk for structural chromosomal defects in future
pregnancies. It is estimated that in about 70% of
couples with at least two spontaneous abortions,
one parent carries a balanced chromosomal
rearrangement such as inversions, translocation,
etc (11).

In the present study, the female partner exhibited
a balanced Robertsonian translocation, with 45
chromosomes. The observed translocation could
be due to either mutation or segregation in the
offspring of a balanced carrier. The carrier of a
Robertsonian translocation has a normal pheno-
type but is at risk of producing unbalanced
gametes and, therefore, unbalanced offspring. In
general, the prevalence of chromosomal abnor-
malities is higher in females than in males.

Subfertility in translocation carriers can be
brought about in two ways. First, it can result
from the production of genetically unbalanced
gametes, which lead to spontaneous abortions of
unbalanced zygotes. Second, it can be the
consequence of the oogenic disturbances resulting
in unviable zygotes (12).

In the present case, a trivalent configuration in
metaphase I of meiosis could have resulted in a
monosomic or trisomic condition. During
pachytene stage in meiosis I, homologous pairing
of Robertsonian translocation is achieved by the
formation of a trivalent structure. If an alternate
segregation occurs, then all gametes are potential-
ly viable with balanced chromosomes. Neverthe-
less, adjacent segregations result in gametes,
which are nullisomic or disomic for one of the
chromosomes involved in the rearrangement and
consequently a zygote with trisomy or monosomy
for one of the involved chromosomes. Zygotes
with monosomy are not compatible with life and
most translocated trisomy concepti are expected
to result in early or first trimester losses.
However, some survive beyond the second
trimester or up to the term (13).

Conclusion
Cytogenetic analysis of couples with recurrent
abortions is mandatory to evaluate the probable
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presence of any chromosomal aberrations. This
will offer valuable data for the appropriate genetic
counseling strategies. Physicians should be aware
of the condition as at least 5% of these couples
with repeated abortions exhibit chromosomal
abnormalities as the cause. Such cases have to be
analysed as early as possible to arrange for
adequate genetic counseling and to allow couples
to make an informed reproductive decision
regarding subsequent pregnancies. Prenatal diag-
nosis should be offered to these couples in the
case of future pregnancies.

Acknowledgement
Authors thank Mrs. K. Veena and Mr. M.
Panduranga Chary for the technical assistance.

References
1. Sullivan AE, Silver RM, LaCoursiere DY, Porter
TF, Branch DW. Recurrent fetal aneuploidy and
recurrent miscarriage. Obstet Gynecol. 2004;104(4):
784-8.

2. Nielsen J, Wohlert M. Chromosome abnormalities
found among 34,910 newborn children: results from
a 13-year incidence study in Arhus, Denmark. Hum
Genet. 1991;87(1):81-3.

3. Scriven PN, Flinter FA, Braude PR, Ogilvie CM.
Robertsonian translocations--reproductive risks and
indications for preimplantation genetic diagnosis.
Hum Reprod. 2001;16(11):2267-73.

4. Jacobs PA. Mutation rates of structural chromosome
rearrangements in man. Am J Hum Genet. 1981;33
(1):44-54.

5. Gilgenkrantz S. Robertsonian translocations and
abnormal phenotypes. Groupe de Cytogénéticiens
Frangais. Ann Genet. 1989;32(1):5-9.

6. Moorhead PS, Nowell PC, Mellman WJ, Battips
DM, Hungerford DA. Chromosome preparations of
leukocytes cultured from human peripheral blood.
Exp Cell Res. 1960;20:613-6.

7. Seabright M. A rapid banding technique for human
chromosomes. Lancet. 1971;2(7731):971-2.

8. Standing Committee on Human Cytogenetic No-
menclature; Mitelman F. ISCN 1995: an internation-
al system for human cytogenetic nomenclature
(1995). 1st ed. New York: Karger Publishers; 1995.
67-72.

9. Warburton D, Dallaire L, Thangavelu M, Ross L,
Levin B, Kline J. Trisomy recurrence: a reconsider-

J Reprod Infertil, Vol 11, No 3, Oct/Dec 2010 [P 199

Arul-mmmy/:dny wouy papeojumod


http://www.jri.ir

Robertsonian Translocation in Recurrent Abortion

ation based on North American data. Am J Hum
Genet. 2004;75(3):376-85.

10. Bianco K, Caughey AB, Shaffer BL, Davis R,

11.

200

Norton ME. History of miscarriage and increased
incidence of fetal aneuploidy in subsequent preg-
nancy. Obstet Gynecol. 2006;107(5):1098-102.

Celep F, Karagiizel A, Ozeren M, Bozkaya H.
The frequency of chromosomal abnormalities in
patients with reproductive failure. Eur J Obstet
Gynecol Reprod Biol. 2006;127(1):106-9.

12.

13.

Franssen MT, Korevaar JC, Leschot NJ, Bossuyt
PM, Knegt AC, Gerssen-Schoorl KB, et al. [Risk
factors for structural chromosomal abnormality in
> or = 2 miscarriages, as an instrument for select-
ive karyotyping]. Ned Tijdschr Geneeskd. 2007;
151(15):863-7. Dutch.

Gardner RJM, Sutherland GR. Chromosome ab-
normalities and genetic counseling. 4th ed. Oxford:
Oxford University Press; 2004:122-37.

S J Reprod Infertil, Vol 11, No 3, Oct/Dec 2010

Arul-mmmy/:dny wouy papeojumod


http://www.jri.ir

