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Abstract  

Objective: In this study, it was aimed to determine the expression of ER, PR, 

mast cell, MMP-2, MMP-9, and COX-2 in endometrial polyps, to evaluate 

whether they have a role in etiopathogenesis and to reveal whether the 

information obtained in this way can be used in treatment. Additionally, it aimed 

to show the distribution of these markers in endometrial polyps in menopausal 

and premenopausal breast cancer patients. 

Materials and methods: In this study, 51 patients who were reported as having 

"endometrial polyp" as a result of pathological examination of endometrial 

curettage or hysteroscopic polyp extirpation materials in Gynecology and 

Obstetrics Service of Gülhane Military Medical Academy Haydarpaşa Training 

Hospital were evaluated retrospectively.  

Results: While the rate of patients with moderate immunohistochemical staining 

of MMP-2 in postmenopausal patients (47.1%) was found to be significantly 

higher than the premenopausal group (11.8%), the rate of patients with weak 

immunohistochemical staining (47.1%) in premenopausal patients was compared 

to the postmenopausal group (14.7%) was found to be statistically significantly 

higher. The prevalence of immunohistochemical staining of MMP-9 in the group 

receiving HRT among postmenopausal patients was found to be statistically 

significantly higher than in those who did not receive HRT (p=0.012). The 

immunohistochemical staining intensity of MMP-9 in the group receiving HRT 

among postmenopausal patients was also found to be statistically significantly 

higher than those who did not receive HRT (p=0.012). 

Conclusions: As a result, MMP-2, MMP-9, and mast cells may contribute to the 

endometrial polyp formation steps in postmenopausal patients. The possible 

contribution of MMP-2, MMP-9, and mast cells to the etiopathogenesis may 

resolve the contradictions in the formation mechanism of postmenopausal polyps. 

If this information is proven as a result of more comprehensive studies to be done 

later, it may be possible to prevent endometrial polyps and to create non-surgical 

treatment options, especially in the general postmenopausal patient group and in 

patients receiving HRT. 
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Introduction 

An endometrial polyp, or uterine polyp, is an abnormal 

growth involving glands, stroma, and blood vessels that 

protrude from the uterine lining (endometrium) that lines 

space small or large enough to fill the uterine cavity. They 

are found in both reproductive and postmenopausal 

stages of life (1). Most of the polyps are located in the 

fundus, often in the cornea region, and there are obvious 

technical difficulties in removing them by curettage (2). 

They range from about 5 mm to wide enough to fill the 

entire uterine cavity (3), can be found in all age groups, 

but are most common between the ages of 40 and 49 (4). 

Endometrial polyps are common, focal, usually benign 

lesions in the endometrium. While its prevalence is 8% in 

the general population, this rate varies between 13-50% 

in patients with abnormal uterine bleeding (5,6). 

There are two isoforms of estrogen receptors (ER), alpha 

(ER-α) and beta (ER-ß). While ER-α is mostly found in 

the uterus, breast, testis, pituitary, liver, kidney, heart, and 

skeletal muscle, ER-ß is found especially in the ovary and 

prostate (7-9). The estrogenic effect in the endometrium 

takes place, especially through ER-α. Progesterone 

receptors (PR) also have 2 isoforms: PR-A and PR-B. 

They mediate the action of progesterone during 

menstruation. Studies give clues that abnormal 

expression of hormone receptors may play a role in polyp 

formation. In addition, it is known that endometrial 

polyps are more common in patients receiving hormone 

replacement therapy or given tamoxifen for breast cancer 

(10-12). In light of these findings, it is aimed to clarify 

their roles in etiopathogenesis by showing the distribution 

of estrogen and progesterone receptors in endometrial 

polyps. 

Mast cells are thought to play a role in menstruation. 

There are 3 subtypes of these cells: those containing 

tryptase, those containing chymase, and those containing 

tryptase and chymase. It is stated that the number of mast 

cells expressing tryptase is seven times higher in 

endometrial polyps than in the normal endometrium. It is 

considered that this finding may be related to the 

formation of polyps in various tissues, especially in the 

endometrium (13). 

Expression of matrix metalloproteinase (MMP) and 

cyclooxygenase (COX) is affected by estrogen levels. 

MMPs are involved in embryogenesis and tissue 

regeneration. It is also known to play a role in tumor 

invasion and metastasis, loss of adhesion, and angiogene-

sis. COX-2 is thought to play a role in angiogenesis and 

decidualization in the endometrium. COX-2 is over-

expressed in endometrial hyperplasia and endometrial 

cancer (14-16). However, the expression of MMP-2, 

MMP-9, and COX-2 in endometrial polyps has not been 

clearly elucidated. 

In this study, it was aimed to determine the expression of 

ER, PR, mast cell, MMP-2, MMP-9, and COX-2 in 

endometrial polyps, to evaluate whether they have a role 

in etiopathogenesis and to reveal whether the obtained 

information can be used in treatment. It was aimed to 

show the distribution of these markers in endometrial 

polyps in both menopausal and premenopausal breast CA 

patients. 

Materials and methods 

This study was carried out in the Gynecology and 

Obstetrics Service of Gülhane Military Medical Academy 

Haydarpaşa Training Hospital between January 2007 and 

December 2008. Informed consent was obtained from 

each patient before hysteroscopy and curettage. Ethical 

approval was obtained from the Haydarpaşa Training 

Hospital in 09/2010. 

Patients 

A total of 51 patients who were reported as having 

"endometrial polyp" as a result of pathological 

examination of endometrial curettage or hysteroscopic 

polyp extirpation materials were evaluated 

retrospectively.  

 

Figure 1: Patients (OCT: Oral Contraceptive Treatment; HRT: 

Hormone Replacement Therapy)  
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None of the patients had a history of NSAID use. All 

patients included in the study were in the same period of 

the menstrual cycle, all in the proliferative phase during 

these procedures. Evaluation of polyps was made in the 

formalin-fixed paraffin-embedded archive material of the 

patients. The patients were divided into two main groups 

premenopausal and postmenopausal according to their 

menopausal status. 

There were 17 patients in the premenopausal group and 

34 patients in the postmenopausal group. Each group was 

divided into those with and without breast CA. Of the 15 

patients with breast CA, 10 were in the postmenopausal 

group and 5 were in the premenopausal group. These 

patients were divided into 2 groups according to whether 

they took tamoxifen or not. The number of patients using 

tamoxifen was 11, and the number of patients not using it 

was 4. Twenty-four postmenopausal patients without 

breast CA were divided into two groups according to 

whether they received hormone replacement therapy or 

not, and 12 premenopausal patients were divided into two 

groups according to whether they received oral 

contraceptives (OCT) or any other way of hormone 

therapy (HRT) (Figure 1). 

Polyp materials of each patient were evaluated separately 

for estrogen receptor (ER), progesterone receptor (PR), 

cyclooxygenase-2 (COX-2), mast cell tryptase, matrix 

metalloproteinase (MMP)-2, and MMP-9. 

Immunohistochemistry 

The blocks that were prepared by fixing with 10% 

formalin and paraffinized were determined to be suitable 

for the study. In order to immunohistochemically 

evaluate ER, PR, mast cell tryptase, MMP-2, MMP-9, 

COX-2 antibodies from these blocks, 5 µm thick sections 

were taken on positively charged slides. Sections were 

incubated at 55ºC for 17 hours and after standard 

deparaffinization and rehydration procedures were 

performed, ER (Leica-Novocastra Lyophilized Mouse 

Monoclonal Antibody - Estrogen Receptor: NCL-ER-

6F11), PR (Leica-Novocastra Lyophilized Mouse 

Monoclonal Antibody - Progesterone Receptor: NCL) -

PGR-312), mast cell tryptase (Leica-Novocastra 

Lyophilized Mouse Monoclonal Antibody - Mast Cell 

Tryptase:NCL-MCTRYP-428), MMP-2 (Leica-

Novocastra Lyophilized Mouse Monoclonal Antibody-

Matrix Metalloproteinase 2:NCL-MMP2-507 ), MMP-9 

(Leica-Novocastra Lyophilized Mouse Monoclonal 

Antibody-Matrix Metalloproteinase 9:NCL-MMP9-439), 

COX-2 (Leica-Novocastra Lyophilized Mouse 

Monoclonal Antibody-Cyclooxygenase-2:NCL-COX-2) 

with primary antibodies Immunohistochemical staining 

was completed in accordance with recommended 

procedures. 

Evaluation 

Sections were evaluated under a Nikon E600 light 

microscope. Non-polyp endometrial areas were not 

included in the evaluation. When evaluating estrogen and 

progesterone receptor protein expression, only nuclear 

staining in glandular cells was taken into account, and 

nuclear staining in stromal cells was excluded. When 

evaluating the prevalence of staining; negative staining = 

0, less than 1% positive staining = 1, 1-10% positivity = 

2, 10-33% positivity = 3, 33-66% positivity = 4, more 

common positive than 66% staining was scored as 5 (7). 

Staining intensity was graded as a weak, medium, and 

strong. 

The prevalence of cytoplasmic staining in glandular cells 

was taken into account when evaluating COX-2 

expression. Staining in stromal cells was excluded. Less 

than 10% staining = 0 (negative), 10-25% positive 

staining = 1, 25-50% positive staining = 2, and more than 

50% positive staining = 3. 

In the evaluation of MMP-2 and MMP-9 expression, the 

prevalence and severity of cytoplasmic staining in 

glandular cells were taken into account. Positive staining 

between 0-25% was scored as 1, between 25-50% 

positive staining = 2, and positive staining over 50% was 

scored as 3. Staining intensity was also graded as a weak, 

medium, and strong. 

For the evaluation of mast cell tryptase expression, 10 

high magnification fields (BBA) were evaluated in the 

polyp area, positive cells were counted and averaged, and 

the number of mast cells per mm² was calculated. This 

calculation was performed using a fixed eyepiece (CFI 

10X/22) and objective (40X, Plan Fluor) in a Nikon E600 

light microscope. BBA was calculated according to the 

formula πr². In this formula, π= 3.14 is taken. The radius 

was calculated as (r) = 0.275 (Diameter = 22/40 = 0.55). 

According to the area formula above, BBA=0.237 mm². 

When calculating the number of mast cells per mm², the 

number of mast cells in each BBA was multiplied by 

1/0.237=4.2. 
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Statistical analysis 

While evaluating the findings obtained in the study, the 

statistics package program (SPSS 17) was used for 

statistical analysis. While evaluating the study data, the 

Pearson Chi-Square test was used to compare qualitative 

data as well as descriptive statistical methods (frequency, 

percentage, mean, standard deviation). The Kolmogorov-

Smirnov distribution test was used to examine the normal 

distribution. 

The Mann-Whitney U test was used to compare the 

quantitative data since the parameters that did not set 

normal distribution were compared between paired 

groups. Results were evaluated bilaterally at a 95% 

confidence interval (CI), a significance level of p<0.05. 

Results 

The mean age of the cases was calculated as 58.29±12.94 

(33-80) years. The patients were divided into two main 

groups premenopausal and postmenopausal according to 

their menopausal status. The mean age of the premeno-

pausal patients was 43.77±5.25 (33-51) years. There were 

17 patients in this group with a mean age of 12.11 years 

at menarche and a mean number of deliveries of 2.3. The 

mean body mass index (BMI) of the patients was 23.5 

kg/m². The first complaint of admission to the outpatient 

clinic was metrorrhagia in 6 patients, menorrhagia in 5 

patients, spotting in 3 patients, and infertility in 2 patients. 

In 1 patient, the diagnosis was made incidentally during a 

routine gynecological examination. The mean age of the 

patients in the postmenopausal group was 65.56±8.79 

(52-80) years. In this group, there were 34 patients with a 

mean age of 12.14 years at menarche, an average age of 

50.14 years at menopause, and a mean number of births 

of 2.47. The mean BMI of the patients was 24.1 kg/m². 

Seventeen patients were asymptomatic and diagnosed 

incidentally during the routine gynecological 

examination; 14 patients were admitted to the outpatient 

clinic with complaints of postmenopausal bleeding 

(PMB), 2 patients with vaginal discharge, and 1 patient 

with groin pain (Table 1). 

Each group was divided into those with or without breast 

CA. The mean age of patients with breast CA was 

60.93±12.65 (42-76) years, and the mean age of patients 

without breast CA was 57.19±13.08 (33-80) years. The 

difference between the mean age of the patients in these 

two groups was not statistically significant (p=0.402). In 

the breast CA group, there were 15 patients, 5 

premenopausal and 10 postmenopausal, with a mean age 

of 12 years, a mean number of deliveries of 2.53, and a 

mean BMI of 23.9 kg/m². Among these postmenopausal 

patients, the mean age of menopause was 49.8 years, and 

the diagnosis was made incidentally in 7 of them when an 

increase in endometrial echo was detected during routine 

gynecological examination, and 3 of them applied to the 

outpatient clinic with the complaint of postmenopausal 

bleeding. Of the premenopausal breast cancer patients, 2 

had metrorrhagia, 2 had menorrhagia, and 1 was 

diagnosed incidentally during a routine gynecological 

examination. 

Table 1: Evaluation according to menopausal status 

  

Premenopausal 

(n=17) 

Postmenopausal 

(n=34) 

Age (year) 43.77±5.25 65.56±8.79 

Menarche age 

(mean) 
12.11 12.14 

Age at menopause - 50.14 

Number of parity 

(mean) 
2.30 2.47 

BMI (kg/m2) 23.5  

Complaints (n) 
  

Metrorrhagia 6 - 

Menorrhagia 5 - 

Spotting bleeding 3 - 

Infertility 2 - 

Incidentally 1 17 

Post-menopausal 

bleeding 
- 14 

Vaginal discharge - 2 

Groin pain - 1 

 

In the patient group without breast cancer, there were a 

total of 36 patients, 12 of whom were premenopausal and 

24 were postmenopausal, with a mean age of 12.19 years 

at menarche, a mean number of births of 2.52, and a mean 

BMI of 24.18 kg/m². The mean age of menopause in 

postmenopausal patients was 50.1 years. Ten of the 

patients were asymptomatic. A total of 11 patients applied 

to the outpatient clinic with complaints of 

postmenopausal bleeding, 2 patients with vaginal 

discharge, and 1 patient with groin pain (Table 2). 

Patients with breast CA were divided into 2 groups 

according to whether they took tamoxifen or not. While 

there were 11 patients aged between 42-76 years in the 
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tamoxifen group, there were 4 patients aged between 42-

70 years in the group that did not use tamoxifen. 

Postmenopausal patients without breast cancer were 

divided into two groups according to whether they took 

HRT or not, and premenopausal patients were divided 

into two groups according to whether they had received 

hormone therapy by OCT or any other means before. 

There were 2 patients with a mean age of 55 years in the 

postmenopausal patient group receiving HRT, and a total 

of 22 patients aged between 53-80 years in the group not 

receiving HRT. Among the premenopausal patients, there 

were 6 patients aged between 33-50 in the group that had 

used OCT before, and 6 patients aged between 37-51 in 

the group that did not use OCT. There was no significant 

difference between any of the groups in terms of 

epidemiological parameters (p>0.05). 

Table 2: Evaluation according to breast cancer status 

  

Breast Ca + 

(n=15) 

Breast Ca - 

(n=36) 

Age 60.93±12.65 57.19±13.08 

Menarche age (mean) 12.00 12.19 

Age at menopause 49.8 50.1 

Number of parity (mean) 2.53 2.52 

BMI (kg/m2) 23.9 24.18 

Premenopausal (n) 5 12 

Postmenopausal (n) 10 24 

Complaints (n)   

Metrorrhagia 2 - 

Menorrhagia 2 - 

Spotting bleeding - - 

Infertility - - 

Incidentally 8 10 

Post-menopausal 

bleeding 3 11 

Vaginal discharge - 2 

Groin pain - 1 

N/A - 12 

 

In postmenopausal patients, the rate of those with 

moderate immunohistochemical staining of MMP-2 

(47.1%) was found to be significantly higher than in the 

premenopausal group (11.8%); the rate of thin patients 

(47.1%) in premenopausal patients was statistically 

significantly higher than in the postmenopausal group 

(14.7%) (p=0.031). 

There was no statistically significant difference between 

the postmenopausal and premenopausal groups in terms 

of ER, PR, COX-2, MMP-9 staining prevalence and 

severity, mast cell count, and MMP-2 staining prevalence 

(p>0.05). Additionally, there was no significant 

difference between the groups with and without breast 

CA in terms of factors (p>0.05). There was no significant 

difference between the groups using and not using 

tamoxifen in terms of factors (p>0.05). 

The prevalence of immunohistochemical staining of 

MMP-9 in the group receiving HRT among 

postmenopausal patients was found to be statistically 

significantly higher than in those who did not receive 

HRT (p=0.012). The immunohistochemical staining 

intensity of MMP-9 in the group receiving HRT among 

postmenopausal patients was also found to be statistically 

significantly higher than those who did not receive HRT 

(p=0.012). In the comparisons made between the groups 

that received and did not receive HRT in postmenopausal 

patients, no significant difference was found in terms of 

other factors (p>0.05). 

In the comparisons made between the groups using and 

not using OCT in premenopausal patients, no significant 

difference was found in terms of factors (p>0.05). 

Discussion 

Endometrial polyps are focal and usually benign lesions 

originating from the endometrium, mostly seen in the 

uterine fundus. Polyps, single or multiple, pedunculated 

or sessile in many appearances, are microscopically 

composed of endometrial epithelium overlying a fibrous 

stromal component. Since endometrial polyps are mostly 

asymptomatic, their prevalence is not known clearly, but 

it is expressed as approximately 8%, and this rate may 

increase up to 13-50% in patients with abnormal uterine 

bleeding (5,6). The frequency of polyps, which are very 

rare before the age of 20, increases with age and peaks in 

the 50s, and decreases again after menopause (14). 

In our study, the mean age of the cases was found to be 

58.29±12.94 (33-80) years. This value was considered to 

be compatible with the literature. 

The etiology of endometrial polyps has not yet been fully 

elucidated. As in the emergence of many endometrial 

disorders, the mitogenic effect of estrogen not met with 

progesterone has been blamed (17). However, the 

increase in the frequency of endometrial polyps in 

advancing age and the occurrence of endometrial polyps 

in the postmenopausal period contradict this view. In 
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another study, it is stated that abnormal expression of 

hormone receptors may play a role in polyp formation (7). 

It is not clear whether polyps in premenopausal and 

postmenopausal periods occur with the same mechanism 

(14). Therefore, in our study, endometrial polyps were 

evaluated separately in terms of ER, PR, COX-2, MMP-

2, MMP-9, and mast cell tryptase expressions in these two 

groups, and it was tried to determine whether there was a 

difference between them. 

In the reproductive period, growth and maturation occur 

in the ovarian follicles with the regulatory effect of 

steroid hormones, while cyclic changes occur in the 

endometrium such as proliferation, differentiation, and 

cell death. These steroid hormones produce their effects 

through the ER and PR. The ER and PR are members of 

the nuclear hormone receptor superfamily, which also 

includes androgen and retinoid receptors. These receptors 

are located in the cytosol of target cells and act as ligand-

dependent transcription factors. In the study of Gül et al. 

(18), ER and PR expression in endometrial polyps in 

premenopausal and postmenopausal patients were 

evaluated, and no statistically significant results were 

found between the two groups in terms of glandular ER 

and PR expression. In the literature, conflicting results 

were found in studies comparing polyp tissue and 

adjacent normal endometrial tissue. In the study of Mittal 

et al. (19), no difference was found between the 

expression of glandular ER and PR in polyps and the 

expression in the normal endometrium. In the studies of 

Lopez et al. (20) and Sant'Ana et al. (21) it was observed 

that the expression of glandular ER and PR in the polyp 

was increased compared to the normal endometrium, and 

it was claimed that this increase caused the formation of 

polyps. In our study, the prevalence and severity of ER 

and PR staining in the preparations of the patients in both 

groups were compared in order to evaluate the 

premenopausal and postmenopausal patient groups in 

terms of ER and PR expression. As a result of this 

comparison, no significant difference was found between 

the two groups in terms of prevalence and severity of ER 

and PR staining, similar to Gül et al. (18). Based on this 

result, it was evaluated that the mechanisms of polyp 

formation between these two groups were not different in 

terms of ER and PR. However, in our study, while the 

expression of glandular ER and PR in the polyp tissue 

was evaluated, the adjacent normal endometrium tissue 

or the expression of stromal ER and PR were not 

evaluated, so no comment could be made on whether the 

expression pattern of glandular ER and PR has a role in 

the etiopathogenesis of the polyp. 

There are publications in the literature that mast cells may 

have a role in polyp formation. Otsuka et al. (22) showed 

that the number of activated mast cells increased 4-fold 

in nasal polyps, while Gounaris et al. (23) showed 

increased mast cell infiltration in intestinal adenomatous 

polyps and suggested that mast cells play a role in polyp 

formation. Crow et al. (24) stated that the number of mast 

cells in the endometrium decreases with advancing age, 

especially after menopause. Al-Jefout et al. (25) showed 

that especially tryptase-containing mast cells (MCT) 

were seen at higher rates in endometrial polyps, and 

stated that they play a role in polyp formation (26), thanks 

to tryptase, which is a potent growth factor for epithelial 

cells. However, as far as we know, there is no study in the 

literature comparing premenopausal and postmenopausal 

patient groups in terms of tryptase-containing mast cells, 

as in our study. In our study, these two patient groups 

were compared in terms of the number of mast cells per 

mm2 in polyps, and no statistically significant difference 

was found between the two groups in this respect. 

However, in the postmenopausal patient group, the 

number of mast cells per mm2 was higher, unlike the 

results of Crow et al. Based on this result, it was evaluated 

that mast cells containing tryptase may have a direct or 

indirect role in polyp formation, especially in the 

postmenopausal patient group, similar to the results of Al-

Jefout et al. (25). 

COXs are enzymes that catalyze the cyclooxygenation 

and peroxidation steps, which are the first two steps in the 

synthesis of prostaglandins from arachidonic acid. There 

are 3 subtypes: COX-1 is an enzyme that is present in 

many tissues and plays a role in the cytoprotective effect 

in the gastric mucosa, the integrity of platelet function, 

and the continuation of renal perfusion, while COX-2 

cannot be detected in many tissues and is expressed in 

activated macrophages and other cells in the 

inflammation area as a result of inflammatory response-

related stimuli. is the "inducible isoform of COX" 

(27,28). COX-3 is also identified as COX-1b or COX-1v 

as it is a variant of COX-1. It is particularly sensitive to 

acetaminophen and its related components and is mostly 

found in the cerebral cortex and heart (27,29). COX-2 is 

involved in various stages of carcinogenesis (30,31). 

COX-2 is important in the regulation of angiogenesis and 

decidualization in the normal endometrium and in the 
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regulation of endometrial bleeding (14). It has been 

shown that COX-2 is overexpressed in endometrial 

hyperplasia and cancers, and the grade and invasiveness 

of endometrial cancers are associated with COX-2 

expression (14-16). 

Maia et al. (32) stated that COX-2 is expressed in the 

epithelium of postmenopausal endometrial polyps and 

suggested that COX-2 may have a role in the regulation 

of polyp development. Erdemoğlu et al. (14) showed 

COX-2 expression in the endometrial polyps of both 

premenopausal and postmenopausal patients, and no 

statistically significant difference was found between the 

two groups in terms of expression in the epithelium. In 

our study, similar to these two studies, COX-2 was 

expressed in endometrial polyps, and there was no 

difference between epithelial COX-2 expression in 

polyps of premenopausal and postmenopausal patients. 

Accordingly, it was evaluated that both groups may have 

a common pathogenesis in terms of COX-2 in polyp 

formation. 

It is known that MMPs have important effects on the 

endometrium. It has been shown that the production and 

activation of MMPs before and during menstruation and 

the balance of MMP-TIMP affect the bleeding pattern 

during menstruation (27). MMP-2 and MMP-9 are 

associated with the destruction of the vessel wall in 

irregular menstruation (33). Considering the effects of 

MMPs on the endometrium and the fact that they are 

affected by estrogen levels, it comes to mind that they 

may also play a role in the etiopathogenesis of 

endometrial polyps or may be responsible for abnormal 

bleeding symptoms in endometrial polyps. 

The expression of MMP-2 and MMP-9 in endometrial 

polyps in premenopausal and postmenopausal patients 

has not been clearly elucidated. Erdemoğlu et al. also 

compared MMP-2 and MMP-9 expressions in 

premenopausal and postmenopausal endometrial polyps, 

in addition to COX-2 (14). While there was no difference 

in epithelial MMP-2 expressions between the two groups, 

it was shown that epithelial MMP-9 expression was 

significantly higher in the premenopausal group than in 

the postmenopausal group. In our study, while the 

expression of MMP-2 and MMP-9 was evaluated, the 

extent and severity of immunohistochemical staining of 

the polyp materials of the patients were evaluated 

separately. There was no statistically significant 

difference between the two groups in terms of the 

prevalence and severity of MMP-9 staining and the 

prevalence of MMP-2 staining. The intensity of MMP-2 

staining was found to be significantly higher in the 

postmenopausal group than in the premenopausal group, 

especially in terms of moderate staining. Based on these 

results, it was evaluated that premenopausal and 

postmenopausal endometrial polyps may share a common 

etiopathogenesis, but MMP-2 may have an additional 

contribution to the formation of postmenopausal polyps. 

It is known that COX-2 and MMP-9 are associated with 

angiogenesis (14) and MMP-2 and MMP-9 play a role in 

vessel wall deterioration and irregular menstruation 

(14,33). Considering this information in our study, we 

investigated whether there is a relationship between the 

complaints of patients presenting to the outpatient clinic 

and the expression levels of COX-2, MMP-2, and MMP-

9. MMP-2, MMP-9, and COX-2 expressions were 

compared in the polyps of 18 patients who were 

completely asymptomatic in the postmenopausal patient 

group and had an increase in endometrial echo when they 

applied to the outpatient clinic for routine gynecological 

examination and 14 patients who presented with the 

complaint of postmenopausal bleeding. As a result, no 

statistically significant results were found between the 

groups (p>0.05). However, it was observed that MMP-2 

and MMP-9 levels in polyps belonging to patients 

presenting with postmenopausal bleeding were slightly 

increased, although not statistically significant, compared 

to the asymptomatic group. In the study, MMP-2, MMP-

9, and COX-2 expressions were also compared in patients 

who applied to the outpatient clinic with bleeding 

complaints in the premenopausal period and in patients 

who applied for non-bleeding reasons. There was no 

statistically significant difference between the groups. 

However, as in the postmenopausal patient group, a 

statistically insignificant but linear relationship was not 

found. Based on this information, it was evaluated that 

abnormal bleeding in polyps, especially in 

postmenopausal patients, may be caused by MMP-2 and 

MMP-9 expression. 

In our study, patients were also compared by dividing 

them into two groups those with and without breast CA. 

As a result of the comparison of the groups in terms of 

ER, PR, and the number of mast cells containing tryptase, 

COX-2, MMP-2, and MMP-9, no significant difference 

was found between the groups in terms of these factors. 

Thus, the aim was to show the distribution in terms of the 
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markers used in the study in polyps belonging to 

premenopausal and postmenopausal breast CA patients, 

and it was determined that the expression of the markers 

between the groups was homogeneous. Based on these 

findings, it was thought that breast CA had no effect on 

the markers included in the study and did not indirectly 

contribute to the formation of polyps. 

Another factor mentioned in the etiology of endometrial 

polyps is tamoxifen. Tamoxifen is a selective estrogen 

receptor modulator used in the adjuvant treatment and 

prophylaxis of ER(+) breast cancers. It provides an 

antiestrogenic effect on the breast by binding to the 

estrogen receptor with competitive inhibition (34). Its 

effect on the uterus is more complex, acting both as an 

agonist and an antagonist to estrogen. This agonist effect 

may cause the formation of endometrial polyps, which 

may be accompanied by simple or complex hyperplasia. 

In our study, patients with breast CA were divided into 

two groups tamoxifen users and non-users, and the role 

of tamoxifen in polyp formation was investigated. For 

this purpose, comparisons were made between the groups 

in terms of ER, PR, and the number of mast cells 

containing tryptase, COX-2, MMP-2, and MMP-9 in the 

materials of the patients. As a result of the comparison, 

no statistically significant difference was found between 

the groups. Based on these results, it was evaluated that 

tamoxifen did not play a role in the formation of polyps 

by any mechanism other than the estrogen agonist effect, 

and did not affect the development of polyps by changing 

the expression of the markers investigated in our study. 

In the study of Dreisler et al. (5), being overweight and 

taking HRT in the postmenopausal period were found to 

be positively associated with the formation of 

endometrial polyps. In our study, it was not possible to 

evaluate whether obesity had a role in polyp formation 

because there was no significant difference between 

patients in terms of BMI and whether HRT increased the 

frequency of postmenopausal polyps in the absence of a 

control group. Postmenopausal patients were divided into 

two groups those who took HRT and those who did not, 

and were compared in terms of the factors in our study. 

The prevalence and severity of MMP-9 staining 

immunohistochemically in endometrial polyps in the 

group that received HRT was found to be significantly 

higher than the group that did not receive it. Based on 

these results, it was evaluated that HRT might play a role 

in intermediate steps in polyp formation by increasing 

MMP-9 expression. Considering that MMP-9 is one of 

the MMPs most associated with angiogenesis and has a 

role in many steps of angiogenesis (35), this additional 

role in polyp formation was thought to be through 

angiogenesis. Thus, it was evaluated that a different 

mechanism may be involved in the formation of 

postmenopausal polyps compared to premenopausal 

polyps. 

In the study of Dreisler et al. (5), the use of OCT was 

found to be negatively associated with polyp formation. 

In our study, premenopausal patients were divided into 

two groups OCT users and non-users, and compared in 

terms of the factors used in the study. Since we did not 

have a control group, it could not be evaluated whether 

the use of OCT had a direct role in the formation of 

polyps. In the comparison between the groups, no 

statistically significant difference was found between the 

two groups in terms of the markers in our study. Based on 

these results, it was thought that OCT had no effect on 

polyp formation or prevention on ER, PR, tryptase-

containing mast cells, COX-2, MMP-2, and MMP-9. 

In summary, when the data we obtained at the end of our 

study are evaluated; It was observed that the moderate 

staining intensity of MMP-2 in the postmenopausal group 

was significantly higher than that in the premenopausal 

group, and the number of mast cells was found to be 

higher in the postmenopausal group, although it was not 

statistically significant. In addition, it was determined 

that the prevalence and severity of MMP-9 expression 

were higher in patients receiving postmenopausal HRT. 

Conclusions 

The MMP-2, MMP-9, and mast cells may have additional 

contributions in the stages of endometrial polyp 

formation in postmenopausal patients. While the role of 

estrogen in the mechanism of endometrial polyp 

formation is stated, it is known that it is insufficient to 

explain the formation of postmenopausal polyps. The 

possible contribution of MMP-2, MMP-9, and mast cells 

to the etiopathogenesis may resolve the contradictions in 

the formation mechanism of postmenopausal polyps. If 

this information is proven as a result of more 

comprehensive studies to be done later, it may be possible 

to prevent endometrial polyps and to create non-surgical 

treatment options, especially in the general 

postmenopausal patient group and in patients receiving 

HRT. 
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