
Introduction

Endometrial polyps are benign lesions characterized by
localized hyperplastic overgrowth of stroma and endome-
trial glands around a vascular stalk. Although there is con-
troversy over malignancy potential of the polyps, the rate
of endometrial malignancy arising from the polyps ranges
from 0.3% to 4.8% [1]. The exact cause is not known; how-
ever, endometrial development and differentiation that
could be responsible in the pathogenesis is accomplished
by a balance between mitotic activity and apoptosis. Cancer
development is related to disturbed regulation of pro-
grammed cell death or apoptosis. As one of these apoptosis
regulating genes, tumor suppressor p53 is also involved in
cell proliferation. P53 inactivation provides the tumor cell
with higher capacity for division and proliferation [2]. Bcl-
2 is a proto-oncogene protein involved in the regulation of
programmed cell death or apoptosis. Bcl-2 suppresses pro-
grammed cell death [3]. PTEN is a tumor suppressor gene,
and its inactivation or mutation has been detected in many
cancers including endometrial cancer [4]. Previous studies
have shown that p53 and PTEN signalling pathways play
an important role in the pathogenesis of endometrial cancer
[5]. Ki-67 is a nuclear antigen which increases in prolifer-
ative phase of menstrual cycle and it represents an excellent

immunohistochemical marker indicating cell proliferation
and mitotic activity [6].

Previous studies have attempted to elucidate the patho-
genesis of endometrial cancer using Bcl-2, PTEN, Ki-67,
and p53 as a marker, however, there are few studies on en-
dometrial cancers arising from endometrial polyps. The aim
of the present study was to examine PTEN, p53, Bcl-2, and
Ki-67 expression patterns in endometrial cancers arising
from endometrial polyps and evaluate the relationship of
these markers with clinical prognostic factors.

Materials and Methods
The present study was conducted as a retrospective research at

Başkent University Department of Obstetrics and Gynecology,
Division of Gynecologic Oncology. Bcl-2, PTEN, Ki-67, and p53
expressions in endometrial cancers arising from endometrial
polyps in postmenopausal women were compared with the ex-
pression pattern in women with benign endometrial polyps, and
the relationship of these markers with clinical prognostic factors
was evaluated in cancer patients. An approval was obtained from
Başkent University Faculty of Medicine Clinical Ethics Commit-
tee (Project No: KA10/71).

The study patients were postmenopausal women who were ad-
mitted to the Division of Gynecologic Oncology at Başkent Uni-
versity Department of Obstetrics and Gynecology between 2006
and 2011. Postmenopausal women were chosen in order to rule
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Summary
Objective: To compare the expression of the proliferation marker Ki-67, the antiapoptotic protein Bcl-2, and the tumor suppressor

genes p53 and PTEN between endometrial cancer arising from endometrial polyp and benign endometrial polyps. Materials and Meth-
ods: The study was performed retrospectively in 40 patients treated at the present institution between 2006-2011. A total of 20 cases
that had endometrial cancer arising from endometrial polyp that met study criteria were included consecutively in the study. For each
malign case, one case that had a benign endometrial polyp diagnosed at hysterectomy specimen was included in the study. Results: The
Ki-67 score was significantly higher in endometrial cancer arising from endometrial polyp group in comparison to the benign polyps
(p < 0.05). However, the Bcl-2 expression was significantly lower in the endometrial cancer arising from endometrial polyp  when com-
pared to the benign polyps (p < 0.05). PTEN and p53 expressions were not different between groups (p > 0.05). In patients with en-
dometrial cancer, Ki-67, Bcl-2, PTEN, and p53 expressions were not different among histological type, stage, grade, myometrial invasion,
polyp size, and lymphovascular space invasion, with an exception of p53. p53 expression was significantly increased in higher grade
tumors (p < 0.05). Conclusion: The results of the present study indicate that there is an inhibition of apoptosis and a decrease in prolif-
eration in benign endometrial polyps. Possibly, at carcinogenesis step of endometrial cancer developed from benign polyp, other addi-
tional mutations cause a reverse effect and they increase proliferation and prevent the apoptosis inhibition. 
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out estrogen effect. Patients receiving hormone therapy, tamoxifen
therapy, and those with a history of breast cancer were excluded
from the study. All cases with benign endometrial polyps were se-
lected based on hysterectomy specimens in order to ensure suffi-
cient evaluation of the tissue samples. The cases with insufficient
tissue block and patients with endometrial cancer arising from en-
dometrial polyps with insufficient staging were excluded.

A total of 323 patients with endometrial cancer were identified
between 2006 and 2011. Endometrial cancer developed from en-
dometrial polyps in 26 (8%) of these patients. Of these cases, 20
consecutive patients meeting inclusion criteria were included in
the study. The study group comprised patients who underwent
total abdominal hysterectomy, salpingo-oophorectomy, omentec-
tomy, and lymph node dissection after the diagnosis of endome-
trial cancer had been established using endometrial biopsy and in
whom final pathologic examination revealed endometrial cancer
arising from endometrial polyp, with non-polyp endometrial area
atrophy. A patient with benign endometrial polyp was selected for
each patient with endometrial cancer. Benign endometrial polyps
were reported in 160 cases who underwent hysterectomy in the
postmenopausal period between 2006 and 2011. Twenty cases
were randomly selected among 160 patients using  computerized
randomization and included in the study. This group of patients
comprised those who underwent hysterectomy due to benign con-
ditions and in whom final pathological examination revealed en-
dometrial polyp. These patients non-polyp endometrial area was
atrophic too.

Medical charts of 40 patients included in the study and their
pathology reports were reviewed. Age, menopausal status, sys-
temic diseases, height, weight, body mass index, and size of the
polyps were recorded. Pathology reports and slides of all patients
were re-evaluated in order to standardize pathological data by a
senior pathologist.

All patients with endometrial cancer were followed at the pre-
sent clinic regularly. Cytologic examination result of the abdom-
inal irrigation fluid was available in all patients. The follow-up
visits were initiated two months postoperatively and performed
every six months in the first two years, yearly after two years, and
every ten to 12 months after five years. Control visits consisted
of bimanual vaginal examination and vaginal-abdominal ultra-
sonographic examination. Vaginal smear was also obtained on av-
erage twice a year. Chest X-ray and abdominal and pelvic
computed tomography scans were obtained on average once a
year.

Four-micron thick serial tissue sections were obtained from for-
malin-fixed and paraffin-embedded tissue blocks of hysterectomy
material containing benign endometrial polyp and endometrial
carcinoma arising from the polyps and one section was stained
with H&E to confirm histopathologic diagnosis. Successive tissue
sections were processed for immunohistochemical analysis. After
deparaffinization, sections were subjected to 10 mM trisodium
citrate buffer solution (pH 6.0) for ten minutes at 110°C for the
recovery of antigens. Endogenous peroxidase activity was
blocked with incubation of the sections in 1% hydrogen peroxide
in PBS solution for five minutes. After blocking non-specific
binding with preincubation in 1.5% normal horse serum for 30
minutes, the sections were incubated with primary antibodies of
bcl 2 alpha (Mouse monoclonal), PTEN (clone 17.A, mouse mon-
oclonal), p53 (clone DO-7, mouse monoclonal), and Ki-67 (clone
SP6, rabbit monoclonal) were applied at room temperature for 45
minutes. The sections were then kept at room temperature after
dripping biotinated horse anti-mouse or anti-rabbit serum sec-
ondary antibodies. DAB (3,3’-diaminobenzidine) chromogen was
added after incubating the sections with avidin-biotin complex for
30 minutes and the sections were then irrigated with tap water and

contrast staining was performed with hematoxylin for ten seconds.
Known positive control blocks were used for the antibodies used
as positive control. Immunohistochemical staining was performed
without primary antibody treatment in one section as the negative
control.

Immunohistochemical findings were semiquantitatively evalu-
ated by a single pathologist. Nuclear staining for Ki-67 and p53,
and cytoplasmic staining for Bcl-2 were considered to be a posi-
tive reaction. Accordingly, sections without staining were consid-
ered to be negative. Immunohistochemical staining was classified
as follows: +, < 25% of cell stained, ++, 25-50% of cells stained;
+++, 50-75% of cells stained, and ++++, 75-100% of cells stained
[7].

The tissues with inactivation/loss of PTEN function show no
staining with PTEN marker, and tissues without loss of PTEN
function show positive staining. Negative staining is an indicator
of the loss of PTEN function. Nuclear and cytoplasmic staining
for PTEN was considered to be positive reaction. Staining of <
10% of cells was considered to be negative, and staining of ≥ 10%
of cells was considered to be positive [8].

The research data were analyzed using SPSS version 17.0  soft-
ware package. Fisher’s exact test and Student’s t -test were used
in comparisons between the groups. P values less than 0.05 was
considered significant.

Results

Clinical features of the study patients are presented in
Table 1. Both groups comprised obese, postmenopausal pa-
tients aged around 60 years. The diameter of polyps was 2
cm or higher in the majority of patients, particularly in the
benign group. There was no difference in terms of age, sys-
temic disease, body mass index, polyp size, and presence
of postmenopausal bleeding when patients with benign en-
dometrial polyps were compared with patients with en-
dometrial cancer.

Histopathologic features of endometrial cancers arising
from the polyps are presented in Table 2. According to their
pathology reports, the majority of these patients were re-
ported to have early-stage endometrioid adenocarcinoma.
Only one (5%) patient had lymph node metastasis.

All non-endometrioid cancers were of pure serous papil-
lary histology. Non-tumoral endometrium samples were re-
ported as atrophic endometrium in all cancer patients.

Two (10%) patients received postoperative radiotherapy.
Six (30%) patients received postoperative chemotherapy.
During the follow-up, 17 (85%) patients showed no recur-
rence, whereas three (15%) patients showed recurrent dis-
ease and these three patients died. The mean disease-free
survival of the study patients was 29 (maximum 80 months,
minimum 4) patients. Of patients with recurrent disease,
one had grade 2, Stage 1 endometrioid carcinoma, and
other two patients had Stages 3 and 4 cancer of serous his-
tology. The mean disease-free follow-up period was one
year in all three patients despite chemotherapy after
surgery.

Distribution of Ki-67, Bcl-2, PTEN, and p53 expression
rates is shown in Table 3. Only Ki-67 and Bcl-2 expressions
were different between patients with benign endometrial
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polyps and patients with endometrial cancer arising from
the polyps. This difference between the groups was found
when patients with no staining and weak staining (1+) were
considered to be negative, and patients with 2+ or higher
staining were considered to be positive. Compared to pa-
tients with benign endometrial polyps, Ki-67 expression
was higher and Bcl-2 expression was lower in patients with
endometrial cancer arising from the polyps. There was no
difference between the groups in terms of PTEN and p53
expressions.

With the exception of one patient, Ki-67, Bcl-2, PTEN,
and p53 expressions did not vary according to histological
type, tumor stage, tumor grade, presence of myometrial in-

vasion, and lymphovascular space invasion in patients with
endometrial cancer. The patients with high grade tumor
showed increased p53 expression.

Discussion

The present study compared PTEN, p53, Bcl-2, and Ki-
67 expression patterns in patients with endometrial cancer
arising from endometrial polyps with those of benign en-
dometrial polyps and we found that increased Ki-67 expres-
sion and decreased Bcl-2 expression in endometrial cancer
arising from endometrial polyps. However the present au-
thors could not demonstrate any significant difference be-
tween benign endometrial polyps and endometrial cancer
arising from endometrial polyps in terms of p53 and PTEN
expression.

Lydia et al. reported, in the proliferative phase of men-
strual cycle, higher Bcl-2 expression in benign endometrial
polyps compared with endometrium [9]. In another study,
Ki-67 expression was lower in endometrial polyps com-
pared with proliferative endometrium [7]. Ki-67 is defined
as an excellent marker of proliferation and increased Ki-67
expression is normally expected in proliferative endo-
metrium. However, increased Bcl-2 and decreased Ki-67
expression in benign endometrial polyps compared with
proliferative endometrium, suggests that endometrial pro-
liferation may not play a role in the pathogenesis of polyps.
Bcl-2 suppresses apoptosis [3]. Increased blc-2 expression
in endometrial polyps reported in the present study as well
as in previous studies suggests that the actual mechanism
in the pathogenesis of endometrial polyps was inhibition of
apoptosis, prolonged cell survival, and endometrial over-
growth, not proliferation [9].

Complex hyperplasia shows positive staining for Bcl-2,
but endometrial carcinoma shows more weakly Bcl-2 stain-
ing [10]. Apostolou et al. discovered decreased Bcl-2 ex-
pression in endometrioid endometrial carcinoma when
compared with benign hyperplasia [11]. In light of these
findings, it can be argued that Bcl-2 expression decreases
as the endometrium gain malignancy potential. Also in the
present study, patients with endometrial cancer arising from
endometrial polyps compared with benign endometrial

Table 1. — Clinical features of the cases. The variables are expressed as number (%) and mean ± standard deviation.
Characteristics                                                             Benign Histology (n=20)                               Malign Histology (n=20)                            p-value 
Age (years)                                                    59.7 ±10.2                                          60.8 ± 11.4                                      > 0.05 
Body mass Index (kg/m2)                              32.0 ±9.1                                            30.7 ±5.9                                         > 0.05 
Diabetes mellitus                                          2 (10)                                                  1 (5)                                                 > 0.05 
Hypertension                                                 5 (25)                                                  4 (20)                                               > 0.05 
Diabetes mellitus + hypertension                  1 (5)                                                    3 (15)                                               > 0.05 
Polyp size 
< 2 cm                                                           5 (25)                                                  9 (45)                                               > 0.05 
≥ 2 cm                                                           15 (75)                                                11 (55)                                             > 0.05 
Postmenopausal bleeding 
Positive                                                         14 (70)                                                16 (80)                                             > 0.05 

Table 2. — Histopathological features of patients with en-
dometrial cancer arising from the polyps.
                                                                   n                          % 
Histologic type 
Endometrioid cancer (type 1)                  15                   75%
Non-endometrioid cancer (type 2)          5                     25%

FIGO Stage
I                                                               16                   80%
II                                                              1                     5%
III                                                             1                     5%
IV                                                             2                     10%

Grade
I                                                               9                     45%
II                                                              4                     20%
III                                                             7                     35%

Myometrial invasion 
Negative                                                  6                     30%
< 1/2                                                        13                   65%
>1/2                                                        1                     5%

Polyp size (nm)
< 2                                                            9                     45%
≥ 2                                                            11                   55%

LVSI1 

Negative                                                  3                     15%
Positive                                                    17                   85%

Lymph node involvement 
Negative                                                  19                   95%
Positive                                                    1                     5%

1LVSI: lymphovascular space invasion.
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polyps and the authors discovered increased Ki-67 expres-
sion and decreased Bcl-2 expression in endometrial cancer
arising from endometrial polyps. It seems that endometrial
cancer arising from endometrial polyps have the same car-
cinogenesis pathway with endometrial cancers unrelated to

endometrial polyp. When a polyp gains malignant potential,
blc-2 decreasing and increasing apoptosis suggest that var-
ious unknown additional mutations in apoptosis pathways
might be responsible from the process of carcinogenesis. 

The present authors also compared Bcl-2, p53, PTEN,

Table 3. — All patient groups, histological subtype, stage, grade, myometrial invasion, tumor size, and lymphovascular
space invasion in relation to Ki-67, Bcl-2, PTEN, and p53 expression rates.
Variable                                                                                                     n                     Ki-67 n (%)            Bcl-2 n (%)              PTEN n (%)         p53 n (%) 
All patients 
Benign endometrial polyps                                                    20               7 (35%)             18 (90%)            9 (55%)           13 (65%)  
Endometrial cancer arising from endometrial polyps            20               16 (80%)           12 (60%)            4 (20%)           12 (60%)   
                                                                                                                   p = 0.005           p = 0.032            p = 0.088         p = 0.5 
Histological subtypes 
Endometrioid                                                                          15               12 (80%)           9 (605)               2 (14%)           7 (46%)  
Non-endometrioid (pure serous)                                            5                 4 (80%)             3 (60%)              2 (40%)           5 (100%)   
                                                                                                                   p = 0.718           p = 0.693           p = 0.249        p = 0.051 
Stage
1-2 (early stage)                                                                     17               13 (76%)           11 (64%)            2 (22%)           9 (52%)  
3-4 (advanced stage)                                                              3                 3 (100%)           1 (33%)              2 (77%)           3 (100%)    
                                                                                                                   p = 0.491           p = 0.344            p = 0.088         p = 0.193 
Grade
1 (low grade)                                                                          9                 8 (88%)             5 (55%)              0 (0%)             3 (33%)  
2-3 (high grade)                                                                      11               8 (72%)             7 (63%)              4 (37%)           9 (81%)    
                                                                                                                   p = 0.375           p = 0.535            p = 0.068         p = 0.040 
Myometrial invasion 
Negative                                                                                 6                 4  (%66)            3 (%50)              1 (%17)           2 (%33)  
Positive                                                                                   14               12 (%85)           9 (%64)              3 (%22)           10 (%71)    
                                                                                                                   p = 0.343           p = 0.455            p = 0.657         p = 0.137 
Tumor size (cm)
< 2                                                                                          9                 6 (66%)             7 (77%)              2 (23%)           6 (66%)  
≥ 2                                                                                          11                10 (90%)           5 (45%)              2 (19%)           6 (54%)    
                                                                                                                   p = 0.217           p = 0.157            p = 0.625         p = 0.465 
LVSI1 

Negative                                                                                 17               14 (82%)           10 (58%)            3 (18%)           10 (58%)  
Positive                                                                                   3                 2 (66%)             2 (66%)              1 (34%)           2 (66%)    
                                                                                                                   p = 0.509           p = 0.656            p = 0.509         p = 0.656

1LVSI: lymphovascular space invasion.

Table 4. — Studies in literature which compared Ki-67, Bcl-2, PTEN, and p53 in endometrial cancer arising from en-
dometrial polyp [13-15, 31-40].
Authors                        Year       Endometrial cancer arising from endometrial polyp 
                                                    n         Ki-67                                        Bcl-2                                          PTEN                       p53 
Wheeler et al.        2000    7       Strong, diffuse staining    1NA                                   1NA                     Strong, diffuse staining  
Baergen et al.         2001    4       1NA                                  1NA                                   1NA                     Positive 
Mccluggage et al.  2003    5       Strong, diffuse staining    1NA                                   1NA                     Strong, diffuse staining  
Hui et al.                 2004    14     20-50%                             1NA                                   1NA                     Strong staining  
Zheng et al.            2004    14     1NA                                  1NA                                   1NA                     Strong staining  
Trahan et al.            2005    10     1NA                                  1NA                                   1NA                     80% overexpressed 
Giordano et al.       2007    6       Positive                            1NA                                   1NA                     Positive 
Jia et al.                  2008    7       1NA                                  1NA                                   1NA                     Strong staining 
Yan et al.                2010    9       50% overexpressed          1NA                                   1NA                     3-point score  
Antunes et al.         2012    NA    Low                                  low                                    1NA                     1NA 
Yasuda et al.          2013    6       1NA                                  1NA                                   1NA                     80% overexpressed 
Pathiraca et al.       2013    3       1NA                                  1NA                                   1NA                     Strong reactive
Ono et al.                2014    5       1NA                                  1NA                                   1NA                     Strong staining 
Current study         2016    20     Significantly increased    Significantly decreased    Not significant    Not significant but in serous 
                                                                                                                                                                     polyps with strong staining 

1NA: not available.
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and Ki-67 expressions between endometrioid and non-en-
dometrioid histological subtypes of endometrial carcino-
mas arising from endometrial polyps, however they were
unable to find any significant difference. When they com-
pared endometrial cancers arising from endometrial polyps
with endometrial cancers unrelated to polyps, interestingly
they found that p53 expression and loss of PTEN function
differed from that reported in the literature for endometrial
cancer unrelated to polyps. There are limited literature data
(Table 4) with endometrial cancer arising from endometrial
polyps. To the present authors’ knowledge this is the fist
study which evaluated PTEN expression in endometrial
cancers arising from endometrial polyps. In this study the
loss of PTEN function was 14% in endometrioid endome-
trial cancers arising from endometrial polyps, which is
lower than 50% to 80% reported in the literature for en-
dometrioid endometrial cancers. Also, it was reported to be
10% in non-endometrioid endometrial cancers arising from
endometrial polyps;  a rate of 40% was found, which is far
above that reported in the literature for non-endometrioid
endometrial cancer [12]. In addition, p53 expression in pa-
tients with endometrial cancer arising from non-endometri-
oid polyps was similar to that reported for non-
endometrioid endometrial cancer unrelated to polyps in the
literature (100%), whereas p53 expression in patients was
reported to be 10-20% with endometrioid endometrial can-
cer unrelated to polyps in the literature, the present authors
found a p53 expression rate of 46% in endometrioid en-
dometrial cancer arising from endometrioid polyps, much
higher than the literature. However, further studies in a
larger patient population diagnosed with endometrial can-
cer arising from endometrial polyps would provide more
clear results due to insufficient number of patients in the
subgroups of this study. 

The studies in the literature have reported increased p53
expression in serous endometrial carcinomas arising from
endometrial polyps and aggressive course of these polyps
[13, 14]. Giordano et al. found a relationship between in-
creased Ki-67 and p53 expressions and advanced disease
stage, histological subtype, and presence of deep myome-
trial invasion in endometrial polyps exhibiting malignant
transformation [15]. Zhu et al. found a relationship between
Ki-67 expression and tumor stage and grade in endometrial
cancers unrelated to the polyps [16]. Similar to that re-
ported in the literature, the present authors found p53 ex-
pression in 81% of patients with high grade endometrial
cancer arising from endometrial polyps and 33% of patients
with low grade disease. The difference between the two
groups was statistically significant. However, the authors
did not observe a relationship between Ki-67 expression
and tumor grade and stage in patients with endometrial can-
cer arising from endometrial polyps.

There is a paucity of studies regarding Bcl-2 and PTEN
expression in endometrial cancers arising from polyps. In
the search of endometrial cancers unrelated to the polyps,

Mitselou et al. reported a relationship between increased
grade and decreased Bcl-2 expression in endometrial can-
cers [17]. Daniilidou et al. reported a relationship between
PTEN expression and endometrial cancer grade and stage,
where they did not report a relationship with tumor grade
and stage in papillary serous endometrial cancer [18]. Inaba
et al. reported a relationship between PTEN, the loss of
PTEN function, and tumor grade and stage in endometrial
cancer [19]. The studies in the literature found a relation-
ship between Bcl-2 and PTEN expressions and tumor grade
and stage in endometrial cancers unrelated to polyps, but
the present authors observed no significant relationship be-
tween Bcl-2 and PTEN expressions and grade and stage of
endometrial cancers arising from endometrial polyps.

Farrel et al. found that prognosis of endometrial cancer
arising from the polyps was similar to that in early stage
endometrial cancer unrelated to polyps [20]. Ilker et al. re-
ported that lymphovascular invasion was associated with
advanced disease stage in papillary serous endometrial can-
cers arising from endometrial polyps [21]. However, the
present authors did not observe any significant relationship
between myometrial invasion, tumor size, and presence of
lymphovascular invasion and Bcl-2, PTEN, p53, and Ki-
67 expressions in patients with endometrial cancer arising
from endometrial polyps.

Endometrial polyps malignancy potential is 0.3-4.8%.
Menopause could be a risk factor in endometrial neoplasia
arising from endometrial polyps [22, 23]. While some stud-
ies show that carcinomas arising from endometrial polyps
occur solely in postmenopausal women [24], other studies
have shown that carcinomas occur only in symptomatic pa-
tients [25]. On the other hand, there are also some studies
demonstrating that carcinomas arising from endometrial
polyps do occur in premenopausal and asymptomatic post-
menopausal women [26]. No significant difference was ob-
served in this study regarding postmenopausal bleeding
when benign endometrial polyp cases were compared to
cases of endometrial carcinoma arising from polyps.
Nonetheless, of 20 postmenopausal patients with endome-
trial cancer arising from endometrial polyps, 80% presented
to the clinic with postmenopausal bleeding. It is important
not to underestimate those patients (20%) who were asymp-
tomatic, in whom ultrasound detected polyps and the en-
dometrial biopsy report was malignant. The present authors
also found that 8% of endometrial cancers arising from en-
dometrial polyps. Even if asymptomatic, endometrial
polyps in postmenopausal women pose a risk for malig-
nancy [26]. Although there is no general concensus on the
indications of polypectomy, total resection with hystero-
scopy is seen as a feasible technique.

Hileeto et al. [27] have found a strong correlation be-
tween the malignant transformation of endometrial polyps
and advanced age. There are other some studies demon-
strating the correlation between advanced age and malig-
nant transformation [22-24]. In this study the authors did
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not find any significant difference concerning mean age be-
tween patients with benign polyps and those with endome-
trial cancer arising from endometrial polyps, however, the
high rate of 8% of malignant transformation from endo-
metrial polyps could be explained by the fact that the pa-
tients were in advanced aged and postmenopausal.

A recent study showed that obesity, diabetes mellitus and
systemic hypertension are risk factors for the malignant
transformation from endometrial polyps [28]. Obesity is a
major risk factor for endometrial carcinoma, but the data
from literature are inconsistent in providing a relationship
between BMI and the histological subtype of endometrial
carcinoma or between BMI and survival in patients with
endometrial carcinoma [29]. On the other hand some stud-
ies have found no statistically significant correlation be-
tween them [30]. In the present study the authors also found
no concordance in obesity, diabetes mellitus, and systemic
hypertension when comparing cases with benign endome-
trial polyps and endometrial cancer arising from polyps.

As a conclusion, unlike expression pattern in polyps, de-
creased Bcl-2 and increased Ki-67 expression in endome-
trial cancer arising from endometrial polyps, and inhibition
of apoptosis and prolonged cell survival playing a role in
the etiology of polyps, coupled with a reversed mechanism
involving prevention of inhibition of apoptosis and in-
creased proliferation in carcinogenesis, in contrast to that
in benign polyps suggest presence of additional mutations
affecting this cycle. In this study the authors did not find a
statistically significant relationship between prognostic fac-
tors and Bcl-2, Ki-67, and PTEN expressions due to insuf-
ficient number of cases in the subgroups. The present
authors suggest that further studies on a larger patient pop-
ulation diagnosed with endometrial cancer arising from en-
dometrial polyps would elucidate this subject.

This study was presented in 20th International Meeting of
the European Society of Gynaecological Oncology (ESGO
2017)  in Vienna. Austria, on November 4 -7, 2017 with ab-
stract number ESGO7-1096.
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