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ABSTRACT

The purpose of this study was to establish a cor-
relation between the presence of chromosomal ab-
normalities in one of the partners and infertility. This 
retrospective study was performed at the Department 
of Reproductive Medicine, Life Memorial Hospital, 
Bucharest, Romania, between August 2007 to Decem-
ber 2011. Two thousand, one hundred and ninety-five 
patients with reproductive problems were investigated, 
and the frequency of chromosomal abnormalities was 
calculated. The control group consisting of 87 fertile 
persons who had two or more children, was investi-
gated in this retrospective study. All the patients of this 
study were investigated by cytogenetic techniques and 
the results of the two groups were compared by a two-
tailed Fisher’s exact test. In this study, 94.99% patients 
had a normal karyotype and 5.01% had chromosomal 
abnormalities (numerical and structural chromosomal 
abnormalities). In the study group, numerical chromo-
somal abnormalities were detected in 1.14% of infer-
tile men and 0.62% of infertile women, and structural 
chromosomal abnormalities were detected in 1.38% of 
infertile men and 1.87% of infertile women, respec-
tively. The correlation between the incidence of chro-
mosomal anomalies in the two sexes in couple with 
reproductive problems was not statistically significant. 

Recently, a possible association between infertility and 
chromosomal abnormalities with a significant statisti-
cal association has been reported. Our study shows 
that there is no association between chromosomal 
abnormalities and infertility, but this study needs to 
be confirmed with further investigations and a larger 
control group to establish the role of chromosomal 
abnormalities in the etiology of infertility.
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INTRODUCTION

Infertility is defined as the incapacity to con-
ceive naturally after 1 year of regular unprotected 
sexual intercourse [1]. Infertility has become one of 
the most common medical problems, now affecting 
a large number of couples. The epidemiological data 
show that about 15.0% of the population are unable 
to conceive during the first year [2]. Most couples 
with infertility problems will conceive spontaneously 
or will be responsive to treatment, so that only 5.0% 
will remain incapable of conception [3].

In general, it is estimated that one in seven cou-
ples have conception problems, with a similar inci-
dence in most countries, independent of their level 
of economical development [2]. The many factors 
that affect male and female infertility are: genetic, 
endocrine, environmental, lifestyle, infections.

Chromosomal abnormalities, one of the most 
frequent causes of genetic diseases, can be defined 
as a microscopic alteration of the chromosomes and 
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may lead to reproductive failure in adults [4], to the 
occurrence of miscarriages and even to the death of the 
fetus. The frequency of chromosomal abnormalities 
is relatively high, major chromosomal abnormalities, 
including chromosomal polymorphisms, have been 
found in 1.3-15.0% of couples failing to conceive [5-
11]. The most frequent chromosomal abnormalities 
are balanced chromosomal rearrangements (transloca-
tions), sex chromosomal mosaicism and inversions. 
Reciprocal translocations are one of the most common 
structural rearrangements observed in humans [11]. 
The individuals who carry this balanced translocation 
are clinically normal, but they do have an increased 
risk for having children with unbalanced karyotypes. 
Carriers of Robertsonian translocations are also at risk 
for miscarriages and for offspring with mental retar-
dation and birth defects associated with aneuploidy.

Chromosomal abnormalities and genetic defects 
can determine failure of reproduction, and for this 
reason genetic analysis can play an important role in 
an infertility investigation. The incidence of autoso-
mal chromosomal abnormalities in male infertility is 
1.1-7.2% [12-15], and the incidence of chromosomal 
anomalies in women is 10.0% [16]. In our study, the 
incidence of chromosomal abnormalities was 2.52% 
in infertile men and 2.49% in infertile women.

MATERIALS AND METHODS

This is a retrospective study, performed at the 
Department of Reproductive Medicine, Life Me-
morial Hospital, Bucharest, Romania. In this study, 
cytogenetic analyses were performed on a popula-
tion of 2195 patients with reproductive failures who 
were referred to our clinic for investigation between 
August 2007 and December 2011. The control group 
consisted of 87 fertile persons with one or two previ-
ous pregnancies (Table 1). Informed consent was ob-
tained from the patients and controls prior to collec-
tion of blood samples with heparin as anticoagulant.

The blood samples were grown in culture me-
dium (PB Max and chromosome B medium; Gibco/
Invitrogen, Grand Island, NY, USA) for 72 hours, and 
processed using GTG banding techniques. For each 
case, 10 metaphases were analyzed in accordance with 
the International System for Human Cytogenetic No-
menclature (ISCN) 2013 [17]. The banding resolution 
was 400-550 band per haploid set (BPHS). Molecular 
cytogenetic methods were also used [metaphase and 
interphase fluorescent in situ hybridization (FISH)].

Statistical Analysis. The results of the two 
groups were compared using the two-tailed Fisher’s 
exact test and calculated with GraphPad Software 

Table 1. Characteristics of the studied groups.   

Study Group (n) Study Period Group Description Age (range in years)
Infertile men (n=1231) 2007-2011 azoospermia; oligospermia; OATS 35.40 (26-50)
Infertile women (n=964) 2007-2011 miscarriage; abortive disease; sterility 27.81 (21-38)
Controls: fertile men (n=35) 2010-2011 normal spermogram; 1-2 births 32.09 (25-42)
Controls: fertile women (n=52) 2010-2011 1-2 births 31.19 (22-40)

OATS: oligoasthenoteratozoospermia.

Table 2. Identified chromosomal anomalies in the infertile men and the control group. 

Patients Autosomal Anomalies
n (%)

Sex Chromosome Anomalies
n (%)

Total
n (%)

Study group (n=1231) 17 (1.38) 14 (1.14) 31 (2.52)
OATS (n=700)  5 (0.71)  2 (0.29)  7 (1.00)
Azoospermia (n=150)  3 (2.0)  8 (5.33) 11 (7.33)
Oligozoospermia (n=50)  1 (2.0)  1 (2.0)  2 (4.0)
Oligoteratozoospermia (n=10)  1 (10.0) ‒  1 (10.0)
Oligoasthenospermia (n=21)  1 (4.76) ‒  1 (4.76)
Normospermia (n=300)  6 (2.0)  3 (1.0)  9 (3.0)
Control group (n=35) ‒ ‒ ‒

OATS: oligoasthenoteratozoospermia
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(http://www.graphpad .com/quickcalcs/contingen-
cy1.cfm8).

RESULTS

One thousand, two hundred and thirty-one infer-
tile men were investigated by classical cytogenetic 
techniques. Of these, 700 men presented with aligo-
asthenoteratozoospermia (OATS), 150 azoospermia, 
50 oligozoospermia, 10 oligoteratozoospermia, 21 
oligoasthenospermia and 300 with normospermia. 
The control group consisted of 35 fertile men with 
one or more children. The chromosomal abnormali-
ties identified in the control group and the study group 
are presented in Table 2.

The male factor is responsible for approximately 
40.0% of infertility cases [18]. Chromosomal abnor-

malities are an important cause of male infertility. The 
incidence of chromosomal abnormalities in infertile 
men was 2.52%, of which 1.38% were autosomal ab-
normalities and 1.14% sex chromosomal abnormali-
ties. No chromosomal abnormalities were identified 
in the control group (Table 2).

A total of 964 women with reproductive prob-
lems were investigated by classical cytogenetic tech-
niques. Three hundred and fifty had one previous 
miscarriage, 300 had two miscarriages, 150 had three 
or more miscarriages and 164 had a history of steril-
ity or abortive disease. The control group consisted 
of 52 fertile women with one or more children. The 
chromosomal abnormalities identified in the two 
groups are presented in Table 3. The incidence of 
chromosomal abnormalities in our group was 2.49%, 
of which 1.87% were autosomal abnormalities and 

Table 3. Identified chromosomal in the infertile women and control group.  

Patients Autosomal Anomalies
n (%)

Sex Chromosome
Anomalies n (%)

Total
n (%)

Study group (n=964) 18 (1.87) 6 (0.62) 24 (2.49)
History of spontaneous abortions (n=350)  3 (0.86) ‒  3 (0.86)
History of two miscarriages (n=300)  4 (1.33) ‒  4 (1.33)
Three or more spontaneous abortions (n=50)  8 (5.33) ‒  8 (5.33)
Sterility (abortive disease) (n=164)  3 (1.83) 6 (3.66)  9 (5.49)
Control group (n=52)  1 (1.92) ‒  1 (1.92)

Table 4. Major chromosomal anomalies identified in infertile men.  

Chromosomal Anomalies Karyotype n %
Structural chromosomal
anomalies

Inversions 46,XY,inv(1)(q23p13)
46,XY,inv(1)(q13p31)
46,XY,inv(5)(pterq13)
46,XY,inv(10)p11.2q21)

1
1
1
1

0.08
0.08
0.08
0.08

Deletions 46,X,del(Y)(q11.2)
46,Xdel(Y)(q12)

1
1

0.08
0.08

Translocations 46,XY,t(1;9)(q11;p13)
46,XY,t(1;19)(p13;13.3)
46,XY,t(3;6)(q28;q13)
46,XY,t(3;13)(p21;p11.2)
46,XY,t(7;8)(q31.1q24)
46,XY,t(9;3)(q32q28)
46,XY,t(9;10)(q12q26)
45,XY,t(13;14)(q10q10)

1
2
1
1
1
1
1
5

0.08
0.16
0.08
0.08
0.08
0.08
0.08
0.41

Numerical chromosomal
anomalies

Klinefelter syndrome
syndrome 47,XYY
syndrome 46,XX
mosaicism
isochromosome

47,XXY
47,XYY
46,XX
mos 47,XXY,22ps+[15]/46,XY,22ps+[5]
46,X,i(Yp)

5
2
3
1
1

0.41
0.16
0.24
0.08
0.08
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0.62% sex chromosomal abnormalities. The inci-
dence of chromosomal abnormalities in the control 
group was 1.92% (autosomal abnormalities.

Numerical and structural chromosomal abnor-
malities identified in infertile patients are presented 
in Tables 4 and 5. In this study, we did a correlation 
between the incidence of chromosomal anomalies 
identified in infertile men compared to infertile wom-
en and found that there was no statistical significance 
(Table 6). Cytogenetic analysis revealed a number of 
chromosomal polymorphisms, considered as normal 
chromosomal variations, but they have not been in-
vestigated in this study.

DISCUSSION

In recent years, more and more studies have 
shown an increased incidence of chromosomal ab-
normalities in couples with reproductive disorders 
[18,19]. Our study was designed to explore the im-
plication of chromosomal abnormalities in infertility 
in men and women. In this study, the incidence of 
chromosomal abnormalities in infertile couples is 
similar to other studies (2.52% in men and 2.49% in 
women). In our study, the autosomal chromosomal 
abnormalities consisted of translocations (reciprocal, 
Robertsonian) and inversions. Autosomal transloca-

Table 5. Major chromosomal anomalies identified in infertile women.

Chromosomal Anomalies Karyotype n %

Structural chromosomal
anomalies

Inversions 46,XX,inv(1)(q13p31)
46,XX,inv(5)(pterq13)
46,XX,inv(8)(p22q13)

2
2
2

0.21
0.21
0.21

Duplications 46,XX,dup(18p)
46,XX,var(9)dup(9)(q13q21.12)

1
1

0.10
0.10

Translocations 46,XX,t(1;10)(q41;p14)
46,XX,t(4;13)(p11;q11)

46,XX,t(4;22)(p13;q12)
46,XX,t(9;22)(q34q11)

46,XX,t(10;19)(q22q13)
46,XX,t(13;16)(q13;q12)
46,XX,t(15;18)(q26;12)
46,XX,t(14;15)(q10q10)
46,XX,1qh+,t(1;4)(q43;p13)
46,XX,t(3;11)(p25;q22);inv(9)(p11q12)

1
1

1
1

1
1
1
1
1
1

0.10
0.10

0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10

Numerical chromosomal
anomalies

Turner syndrome

syndrome 46,XY

45,X
46,XX[5]/45,X[10]/46,Xi(Y)[8]
45,X[16]/46,Xi(X)[4]
46,XX[5]/45,X[7]/46,XY[10]
46,X,i(Xq)
46,XY

1
1
1
1
1
1

0.10
0.10
0.10
0.10
0.10
0.10

Table 6. Correlation between the incidence of chromosomal anomalies in the two sexes in couples with reproductive problems.

Chromosomal Anomalies Infertile Men
n=1231 (%)

Infertile Women
n=964 (%) χ2 p Value

Inversions  4 (0.32)  6 (0.62) 1.040 0.30
Duplications  0 (0.00)  2 (0.21) 2.556 0.10
Deletions  2 (0.16)  0 (0.00) 1.568 0.21
Translocations 13 (1.06) 10 (1.04) 0.020 0.96
Numerical chromosomal anomalies  8 (0.65)  3 (0.31) 1.244 0.26
Chromosomal gaps  1 (0.08)  0 (0.00) 0.783 0.37
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tions were found in 1.06% of the infertile patients 
(13 patients), 0.68% (eight cases) were reciprocal 
translocations between different chromosomes and 
0.41% (five men) were Robertsonian translocations. 
Within this group, the Robertsonian translocation 
[t(13;14)(q10;q10)] is the most frequent transloca-
tion observed in infertile men (0.41%) [8]. Trans-
locations between group D chromosomes represent 
approximately 75.0% of all Robertsonian translo-
cations [20]. The chromosomal abnormalities play 
a determining role in infertility with an incidence 
between 10.0 and 15.0% [21]. The incidence of 
chromosomal abnormalities in this study is similar 
to other studies.

The identified chromosomal abnormalities at the 
sex chromosome level are most frequently associated 
with male infertility. The prevalence of the Klinefelter 
syndrome is 0.6-1.0% in the general population and 
up to 10.0% in male infertility [21-23]. In this study, 
sex chromosomal abnormalities were found in 14 
infertile men (1.14%), five with Klinefelter syndrome 
(47,XXY), a syndrome associated with severe distur-
bance of the spermatogenesis; two patients with oli-
gozoospermia presented the karyotype 47,XYY, three 
had karyotype 46,XX, two had 46,X,delY(q), one 
had an isochromosome of the short arm of chromo-
some Y and one patient had the normal chromosomal 
mosaicism 47,XXY,22ps+[15]/46,XY,22ps+[5]. Of 
the patients with sex chromosomal abnormalities, 
3.0% had an infertility from an unknown cause. In 
this study, Klinefelter syndrome represents one of the 
most frequent causes of male infertility, similar to the 
data in the literature [21]. The XYY syndrome is also 
a common chromosomal abnormality, most men be-
ing fertile, but there are also studies suggesting an as-
sociation with infertility. In this study, we found two 
patients with this syndrome and one case of cellular 
mosaicism 47,XXY,22ps+[15]/ 46,XY,22ps+[5] [21].

After Klinefelter syndrome, Yq deletions are also 
a frequent cause of male infertility [24]. Anomalies of 
the Y chromosome have been found in this study in 
three (1.0%) patients with infertility of an unknown 
cause. Two of these had a deletion of the long arm of 
the Y chromosome and one had an isochromosome 
of the short arm of chromosome Y. There were also 
three reported cases of the XX syndrome in infertile 
men, with an incidence of 0.24%. In all these cases, 
the mechanism explaining the male phenotype was 
translocation of the SRY gene on an X chromosome 

[13]. This was observed following the interphase and 
metaphase FISH on the cytogenetic preparations.

A high prevalence of chromosomal anomalies 
(6.0%) was also observed in patients with a history 
of miscarriages. The genetic etiology for miscarriages 
includes an unbalanced chromosomal rearrangement 
that may be the result of a reciprocal translocation 
in one of the partners [25]. Miscarriages represent 
an essential cause of female infertility. They can be 
caused by chromosomal abnormalities such as recip-
rocal or Robertsonian translocations, as well as by 
other chromosomal aberrations such as inversions 
on chromosome 9. The incidence of chromosomal 
abnormalities in the studied group of infertile women 
was 2.49%, which is similar to several studies [18]. In 
2002, Raziel et al. [13] found an incidence of chro-
mosomal abnormalities in 14.5% of patients. In our 
study, 1.87% of these abnormalities were autosomal 
and 0.62% were sex chromosomal abnormalities. 
Autosomal abnormalities consisted of translocations 
between different groups of chromosomes, inversions 
and duplications. Inversions, translocations and du-
plications seem to be associated with miscarriages. In 
this study group, inversions were identified at chro-
mosomes 1, 5 and 8 in six patients with a history 
of miscarriages. The incidence of these pericentric 
inversions was 0.62%. In 10 cases, autosomal recip-
rocal translocations were identified at chromosomes 
1, 3, 4, 9, 10, 13, 15, 16, 18, 19 and 22, with an inci-
dence of 1.04%, similar to some studies [10]. In this 
study group, Robertsonian translocations have been 
found at a reduced frequency (0.10%). The incidence 
of Robertsonian translocations in female infertility 
is higher than in this study (0.69%) [10]. In 2001, 
Gekas et al. [10] conducted a study in 1012 infertile 
women enrolled in the Intracytoplasmatic Sperm In-
jection (ICSI) program. They observed an incidence 
of 4.84% of chromosomal abnormalities, where re-
ciprocal and Robertsonian translocations (0.69%) and 
inversions (0.69%), had the highest frequencies [10].

In the group of fertile patients, one case of recip-
rocal translocation with the chromosomal karyotype 
46,XX,t(13;16) (q33.3;p12.2) was identified. The 
childrens’ karyotypes were also determined and it 
was found that one of the children presented the same 
structural modification as the mother, the other having 
a normal karyotype.

The chromosomal abnormalities identified at the 
sex chromosome were found in six infertile women 
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(0.62%), three (o.31%) women were diagnosed with 
the Turner syndrome in mosaic, one patient (0.10%) 
presented karyotype 45,X, another (0.10%) karyotype 
46,Xi(Xq), and yet another (0.10%) presented karyo-
type 46,XY (syndrome 46,XY in women). Turner 
syndrome is one of the most frequent chromosomal 
abnormalities (1/2500 female newborns). The pres-
ence of the Y chromosome was detected in 6.0% of 
the cases through karyotyping and up to 60.0% throug 
molecular diagnostics [26]. These patients were also 
examined using cytogenetic molecular techniques 
(metaphase and interphase FISH), which led to the 
observation of the presence of the characteristic sig-
nal for chromosomes X and Y, respectively.

Of the identical chromosomal abnormalities in 
the two groups, we point out the structural abnormali-
ties (1.38% of men and 1.87% of women) and the 
numerical abnormalities (1.14% of men and 0.62% 
of women). Linking the present chromosomal abnor-
malities of the two sexes did not lead to any statistical 
significance (p = 0.96).

CONCLUSIONS

Chromosomal anomalies and genetic defects 
can determine reproductive failure. For this reason, 
genetic analysis can play a decisive role in infertile 
couples. The percentage of chromosomal abnor-
malities was higher in the group of infertile men in 
comparison with the infertile women, but there was 
not statistical significance regarding the implication 
of chromosomal abnormalities in infertility in men 
and women. This study needs to be confirmed with 
further investigations and a larger control group to 
establish the role of chromosomal aberrations in the 
etiology of infertility.
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