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Abstract: Objective This study was conducted in order to evaluate the
type and frequency of structural chromosome abnormality in phenotypically
normal couples suffering from recurrent pregnancy loss.

Subjects and Methods: Cytogenetic analysis was carried out for 50
Palestinian couples (100 cases), residing in Gaza Strip, who presented with
repeated abortions at the Genetics Diagnosis Laboratory of the Islamic
University in Gaza, Palestine.

Results: It was found that 5 (10.0%) couples showed a chromosomal
abnormality in one of the partners. Two reciprocal trandocations, one
inversion, one deletion, and one derivative chromosome were identified. The
reciprocal trandocations and the inversion congtitute novel structural
abnormalities that have not reported before. The deletion case also was not
recorded before in recurrent abortion. Additionally, nine (18.0%)
chromosome variants were encountered in the study population.

Conclusion: These results confirm the notion that chromosomal abnormality
is an important cause of recurrent abortion, and chromosomal analysis should
be serioudy considered by physicians working in Gaza strip as an etiological
factor in couples suffering from recurrent abortions.

Key Words. Recurrent pregnancy loss, Cytogenetic, Chromosomal
abnormality.
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Introduction
Recurrent pregnancy loss (RPL) is a devastating problem, particularly to
Palestinian families who are fond of having large families. RPL is usually
defined as the loss of three or more consecutive pregnancies before 20
weeks of gestation. Around 1 to 2% of fertile women experience RPL [1].
RPL has many possible causes that can be categorized as genetic
abnormalities, hormonal and metabolic disorders, uterine anatomic
abnormalities, infectious causes, immune disorders and thrombophilic
disorders [2]. No etiology, however, is found in at least 50% of RPL cases
despite a thorough evaluation.
Results from numerous studies in different countries have shown that in
about 2-8% of couples with RPL, at least one of the partners has
chromosomal abnormality [3-8]. Higher percentages, reaching up to 80%,
have been aso reported [9].
Chromosomal content of couples with recurrent abortion is usually normal.
The chromosomal abnormality, if present, is usually of structural nature.
The most common of these abnormalities are balanced translocations,
reciprocal and Robertsonian. A less common chromosomal abnormality that
can cause RPL is a chromosome inversion [10].
Although the carrier of a balanced translocation or inversion is usualy
phenotypically normal, these structural abnormalities may cause pregnancy
loss because unusual segregation of misaligned chromosomes during
meiosis results in unbalanced gametes with consequent fetal loss.
The risk of miscarriage in couples with reciprocal translocations is
approximately 25 to 70% and with Robertsonian translocations is
approximately 25%. Therisk for pregnancy loss with a chromosome
inversion is not precisely known [2].
In addition to classic chromosomal abnormalities, chromosome variants
such as pericentric inversion of chromosome 9, duplication 9913 and
polymorphic variants in constitutive heterochromatin e.g., 1gh+ have been
implicated by some authors as a cause of RPL [11,12].
The aim of this study was to determine the incidence of structural
chromosome abnormalities in couples with RPL referred to Genetics
Diagnosis Laboratory at the Islamic University of Gaza. Noteworthy, thisis
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the first study to be done in our area. The results reported here should help
physicians in Gaza strip realize the importance of cytogenetic investigation
when evaluating cases with RPL.

Materialsand M ethods

Study subjects

A total of 50 couples experiencing RPL were included in the study. The age
of the referred female subjects ranged from 19-40 years, while the age of
male subjects ranged from 23-44 years. The couples were referred to our
Genetics Diagnosis Laboratory, during the period December 2009 to April
2011, by local physicians from all over Gaza Strip. All couples had a history
of three or more consecutive spontaneous abortions.

Cytogenetic study

Chromosomes were prepared from peripheral blood samples using standard
methods [13,14]. Briefly, 0.5 ml heparinized blood was added to 10 ml
complete RPMI-1640 in a sterile Falcon culture tube. For induction of
lymphocyte proliferation, 2% (w/v) phytohemagglutinin-M was added to
each culture tube. Tubes were incubated for 72 hours at 37°C under 5%
CO,. Lymphocytes were arrested at metaphase by addition of colchicine (20
ug/ml) 30 minutes before harvesting the cells. The cells were collected by
centrifugation, resuspended in pre-warmed (37°C) hypotonic solution (0.075
M KCI), fixed in methanol: acetic acid (3:1), and spread on thoroughly
cleaned microscope dides. The preparations were aged at 80 °C for 72
hours. Chromosome spreads were then banded by treatment with 0.25%
trypsin for 3 to 10 seconds, and staining in 4% Giemsa solution (pH 6.8) for
3 minutes. In each case 15-20 complete metaphase plates were visualy
analyzed and karyotypes were prepared using a computerized Applied
Spectral Imaging system. Karyotypes were interpreted according to the
International System for Human Cytogenetic Nomenclature (I1SCN, 1995).
Results

Data on the number of abortions in the study population is presented in
Table-1. The highest percentage (72%) of the couples had experienced 3
abortions.

Among the 50 couples (100 cases) investigated, structural chromosome
abnormalities were encountered in 5 subjects distributed as 3 males and 2
females. All the abnormalities were autosomal, and no sex chromosome
abnormalities, whatsoever, has been detected. Moreover, neither numerical
chromosome nor mosaic abnormalities was observed in any of the couples.
The observed structural abnormalities are presented in Table 2.

In addition, 9 individuals, 5 males and 4 females, were found to possess
chromosome variants, asindicated in Table 3.
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Three of the chromosomal abnormalities that are presented in Table 1,
namely the inv(2) and the reciprocal trandocations t(1;7) and t(2;5)
congtitute new structural abnormalities that have not been found in the
literature, despite a thorough search. Karyotypes of the cases that showed
structural chromosome abnormalities are illustrated in Figures 1 through 5.
Discussion

Naturally, pregnancy is a complicated process that ends up with an abortion
in about 15 to 20% of married couples, and 1-2% of couples experience
RPL. Existence of several etiological factors and the fact that in around 50%
of the abortion cases the cause remains unknown add to the complexity of
the problem.

This study constitutes the first published record on the type and frequency
of structural chromosome abnormalities in cases of RPL in Gaza Strip. The
study showed that 10.0% of the RPL couples harbored a structura
chromosome abnormality in one partner. The percentage of chromosomal
abnormalities associated with RPL reported by various investigators show
wide variation ranging from few percentages to as high as 80% [7,9]. One
explanation for these differences between the various studies is the sample
size investigated. Studies with large number of samples, for instance, have
shown a figure of about 5% [8,15,16]. Additional factors include nature of
the cases studied, method and resolution of the banding technique used and
the experience of the investigators. The relatively high percentage of cases
with chromosomal abnormalities reported in this study could be due to both
the small sample size and to selective nature of the cases since physiciansin
Gaza Strip request cytogenetic analysis after they exclude all the known
causes and possible therapy options of abortion. This also explains why the
cases are referred to our lab after they experience 3 or more consecutive
abortions.

The structural abnormalities reported here were observed in otherwise
phenotypically normal individuals. This indicates that these abnormalities
have no apparent effect on the phenotype of the carrier individual and the
major concern is on hig’her reproductive ability in terms of production of
unbalanced gametes that may lead to abortion or the production of a
malformed offspring. Unbalanced gametes are produced by those
individuals because of the abnormal alignment and consecutive abnormal
segregation of their chromosomes during meiotic division in  the
gametogenesis process. The risk for a pregnancy to end up with a
miscarriage varies with the type of the structural abnormality and whether it
is carried by the male or the female partner. For example, 50 to 70% of the
gametes of reciprocal translocation carriers are unbalanced [17]. Most
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carriers of structural chromosome abnormalities, however, have a chance of
producing also a phenotypically normal offspring.

Derivative chromosomes are known chromosomes that have an unidentified
abnormality in their structure. In our study group, one case showed
derivative chromosome 15, where an additional material was detected on the
short arm of the chromosome. This abnormality has been reported before
[18,19], and some investigators have shown, by molecular analyses, that the
additional material on 15p is derived from chromosome Y [18]. The risk of
recurrent abortion associated with der(15) is not documented but, Chen et al.
have shown that high proportion of the gametes produced by a female
carrier of such an abnormality were abnormal [19].

Few reports on interstitial deletions of the long arm of chromosome 1 have
been published. The deletions, however, were larger than the one observed
here, and they were associated with complex phenotypes including
dysmorphism, growth and developmental delay, and organ abnormalities
[20,21]. Médlis et a., however, have shown in their reported case that
interstitial deletion in 1q is associated with a mild phenotype [22].
Discrepancies in the associated phenotypes could be due to variation in the
size of the deleted fragment in the different reports. Nonetheless, none of the
previous reports has linked this abnormality with RPL. Assuming regular
Mendelian segregation, the abortion recurrence risk for carriers of such an
abnormality is expected to be at least 50%.

In addition to the structural chromosome abnormalities, polymorphic
variants in the form of pericentric inversion in chromosome 9, duplication in
9913 and increased constitutive heterochromatin of chromosome 1 (1gh+)
were observed in 9 of the investigated couples. Polymorphic variants are
microscopically visible regions that vary in size and postion of
heterochromatin. They are mostly found in the regions 1gh, 9gh, 16gh, and
Yg. Some variants are sometimes referred to as inversons of
heterochromatin. Most authors exclude these variants as a cause of abortion
and consider them as harmless variants since they are also encountered in
fertile normally reproducing individuals in comparable frequency [23].
Some other authors, however, consider them as a risk factor for male
infertility [24] and abortion [25,26]. In our cases it is not possible to decide
on whether these variants contribute to RPL since no data is available on
their incidence in the reproductive individuals in our population. But their
presence in a high percentage in the investigated group suggests that they
have a role in abortion. This issue, however, needs further investigation
since discrepancies in their role might be linked to the ethnicity of the
research subjects.
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This study constitutes the first published record on structural chromosome
abnormality in RPL in Gaza Strip. Here, we also describe for the first time
three  unique cases of chromosome rearrangement  namely,
46,XY ,1(1;7)(g43;p15), 46,XY ,1(2;5)(037;012), and 46,XX,inv(2)(p25q22)
associated with RPL.

The results also showed that an appreciable percentage of the RPL couples
had a structural chromosome abnormality. The importance of detecting
chromosomal abnormality lies in providing the necessary information for
genetic counseling, risk for having a consequent abortion, and discussion of
the various reproductive options that are available to couples with RPL
problem. Preimplantation genetic diagnosis (PGD), for instance, is one
feasble option for producing a hedthy offspring in couples with
chromosomal abnormality [19,27].

In conclusion, chromosomal analysis is strongly recommended in evaluating
couples with a history of abortion and concerned physicians in Gaza Strip
should serioudly consider chromosomal abnormalities as one cause of RPL.
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Table 1. Number of abortionsin the study couples

Number of abortions Number of couples Per centage
3 36 72
4 7 14
5 3 6
6 2 4
12 2 4
Table 2. Structural chromosome abnormalities recorded in the study
cases.
Case Sex/age Number of Type of Karyotyperesult
Numbe abortions structural
r abnor mality
15 Male/40 yrs 3 Reciprocal 46,XY ,t(1;7)(g43;p15)
tranglocation
18 Male/25 yrs 3 Derivative chr. | 46,XY der(15)
27 Female/25 yrs 3 Deletion 46,XX,del(1)(021-g23)
31 Female/22 yrs 4 Inversion 46,XX,inv(2)(p25022)
37 Male/34yrs 3 Reciprocal 46,XY,1(2;5)(q37;q12)
translocation

Table 3. Variant chromosomes observe in the study cases.

Case Sex/age Number of Karyotype result

Number abortions

3 Female/20 yrs 4 46,XX,inv(9)(p12;q13)

8 Male/23 yrs 3 46,XY ,1gh+

11 Male/37 yrs 3 46,XY ,dup(9913)

17 Female/29 yrs 3 46,XX,1gh+

33 Male/32 yrs 4 46,XY ,inv(9)(p11;q13)

36 Female/32 yrs 3 46,XX,inv(9)(p12;q13)

42 Male/32 yrs 3 46,XY ,1gh+

47 Female/30 yrs 4 46,XX,gh+

49 Male/29 yrs 3 46,XY ,inv(9)(p12;q13)
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Figure 1. Karyotype of case number 15 showing the reciprocal
trandocation: t(1;7)(g43;p15) in a mae subject. Chromosomes 1 and 7
involved in the trandocation are indicated by solid arrows.
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Figure 2. Karyotype of case number 31 showing the inversion in
chromosome 2: inv(2)(p25g22) in a female subject. Abnormal chromosome

isindicated by a solid arrow.
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Figure 3. Karyotype of case number 27 showing the intertitial deletion in
chromosome 1: del(1)(g21-g23) in a female subject. Abnormal chromosome
isindicated by a solid arrow.
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Figure 4. Karyotype of case number 18 showing derivative chromosome 15
[der(15)] in a male subject. The derivative chromosome is indicated by a
solid arrow.
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Figure 5. Karyotype of case number 37 showing the reciprocal
trandocation: t(2;5)(g37;g12) in a male subject. Chromosomes 2 and 5

involved in the trandocation are indicated by solid arrows.
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