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of Obstetrics and Gynecology of the National and 
Kapodistrian Univesity of Athens, Greece. We in-
cluded 67 consecutive infertile women of Caucasian 
origin who were operated laparoscopically in our 
Gynecological Endoscopy Unit for endometriosis. 
In all cases disease was confirmed histologically. 
Written informed consent was read and signed by 
all participants. The study has been approved by the 
Review Board of our Institution. As control group, 96 
women participated: they were all parous women 
with a history of at least one successful pregnancy, 
no history of spontaneous abortion, and no known 
history of endometriosis.

Molecular analysis 
Peripheral blood was collected from all women, 

in both groups. Genomic DNA was obtained from 
peripheral blood leucocytes with the QIAamp DNA 
Blood Kit (QIAGEN, Hilden, Germany) according to 
the manufacturer’s instructions. Patients were geno-
typed for RsaI (G/A, rs1256049) polymorphism in 
ESR2 exon 5, using real-time PCR (Light Cycler 480 
II, Roche Diagnostics, Germany). The conditions of 
the real-time PCR for the ESR2 RsaI polymorphism 
are described elsewhere21.

Statistical Analysis
Statistical analysis was performed with Statis-

tics Package for Social Sciences (SPSS), version 15, 
Minitab 12, while the Sasieni algorithm (1997) and 
Hardy-Weinberg equilibrium were performed with 
the on line calculator which is available on http://ihg.
gsf.de. The statistical methods used for the control of 
statistical hypothesis were: two independent samples 
t-test, 2-proportion test (normal approximation) 
and parametric one way Analysis of Variance. For 
qualitative data used the chisquare test (Fisher exact 
test and Monte Carlo procedure). The non parametric 
tests Mann-Whitney U and Kruskal-Wallis test were 
used when needed.

A P-value less than 0.05 were regarded as statisti-
cally significant. Values are presented as mean±SD, 
unless otherwise stated.

Results 
This study included 67 women with endometriosis 

and 96 women as controls. 
In all cases, ESR2 genotyping was performed and 

the women in both groups were categorized as ho-
mozygous for the wild type WT allele (GG genotype), 
heterozygous (GA genotype), and homozygous for 
the polymorphic allele (AA genotype), according to 
PCR results.

The distribution of women according to the geno-
type for RsaI gene polymorphism is shown in Table 
1. In the control group, 91/96 (94.8%) women were 
homozygous for the wild type (GG), 5/96 (5.2%) 
were heterozygous (GA) and no woman (0%) was 
homozygous for the polymorphism (AA). In the en-
dometriosis group, 65/67 (97%) were homozygous 
for the wild type and 2/67 (3.0%) were heterozy-
gous, and no woman (0%) was homozygous for the 
polymorphism respectively. The patients’ genotype 
distribution did not differ from the control group 
(p-value 0.490).

Further on, the different genotypes of ESR2 are 
associated with the stage of endometriosis, which 
reflects the severity of the disease (Table 2). The 
presence of wild type genotype in stages I, II was 
27.1%, in stage III 44.1% and in stage IV 28.8%. 

Table 1. Genotype distribution of RsaI ESR2 
gene polymorphism in the control group and the 
endometriosis group of women (p-value 0.490).

GENOTYPES  
OF RSAI SNP
ESR2 GENE

CONTROL  
GROUP
(N=96)

ENDOMETIOSIS 
GROUP
(N=67)

GG 91 (94.8%) 65 (5.2%)

GA 5 (97%) 2 (3%)

AA 0 (0%) 0 (0%)




