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Abstract

Aims This study aims to examine cases identified with endometrial polyp and carcinoma originating from polyps
in patients presenting with gynaecological problems, and to highlight the significance of risk factors contributing
to malignancy.

Materials and methods The study comprised 203 patients who visited our clinic between January 2019 and 2024
with various gynaecological problems and were identified with endometrial polyps after a clinical, radiographic,
and laboratory assessment. We retrospectively analysed data from 191 benign endometrial polyps and hyperplasia
without atypia and 12 patients with endometrial polyps and underlying endometrial hyperplasia with atypia and/
or endometrial carcinoma, diagnosed histopathologically after hysteroscopic resection, retrieved from our hospital’s
electronic archive system.

Two hundred three participants were tested in the study, with 191 classifieds with benign tumours and 12 diagnosed
with malignant tumours and atypical endometrial hyperplasia (premalignant). Cases were chosen according on con-
sistent criteria for age, BMI, gravida, parity, abortion, educational level, smoking habits, operation history, and co-mor-
bidities. After determining the sample size for the malignant group, patients from the control group were selected

to be included in the study. Initially, patients with similar age and BMI distributions were included into the study. Next,
the cases were analysed for similarities in gravida, parity, and abortion parameters, and those that matched were
chosen. Following this step, the educational status was compared for resemblance, and examples with matching edu-
cational status were chosen. Consequently, the study covered a total of 34 patients, with 12 identified with malignant
tumours and atypical endometrial hyperplasia (premalignant) and 22 with benign tumours.

Two groups of cases were diagnosed with endometrial polyp, and risk factors that may cause the development

of endometrial polyp and underlying carcinoma: age, gravida, parity, abortion, education level, smoking, previous
operation history, comorbidity, gynaecological complaints, fasting blood sugar, CRP values, haemoglobin, and haema-
tocrit were evaluated in terms of endometrial polyp sizes, endometrial thickness level, and endometrial polyp localiza-
tion. By examining the pathological risk factors of these cases, particularly during the premenopausal period, the goal
is to predict endometrial cancer, the most prevalent gynaecological cancer in women, along with its antecedents,
and implement preventive measures proactively.

Results Age, BMI, gravida, parity, number of abortions, educational status, smoking status, operation history, co-
morbidity, and complaint variables did not exhibit a statistically significant difference between the groups (p>0.05).
[t was revealed that the FBG level, CRP level, Polyp length and Endometrial thickness level of the malignant group
were statistically significantly higher than the benign group (p<0.01) (p <0.05). Upon analysing the FBG distribution
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among groups, it is noted that the ODDS ratio is 10.20 for FBG values of 122.5 and above (95% Cl: 1.97 — 52.78). Upon
analysing the CRP distribution by groups, it is noted that the ODDS ratio is 231 for CRP values of 9.7 and above (95%

Cl: 13.15 - 4058.67). Upon analysing the distribution of Polyp length based on groups, it was determined

that the ODDS ratio is 13.5 for Polyp lengths of 2.25 and above (95% Cl: 2.47 — 73.71). Upon analysing the distribution
of EM thickness based on groups, it is shown that the ODDS ratio is 5.25 for EM thicknesses of 11 and above (95% Cl:

1.09 - 25.21).

Conclusion Endometrial polyps are common benign growths that are typically not seen as cancer precursors

but may be linked to cancer in people with advanced age. It is vital to remember that in cases of endometrial polyps,
variables such as increasing polyp length, endometrial thickness, fasting glucose level, and elevated CRP levels are
significant risk factors for the development of cancer associated with polyps.

Keywords Endometrial polyp, Endometrial carcinoma, Endometrial thickness, Glucose, CRP, Polyp length

Introduction

Polypoid structures that form within the endometrial
cavity are local lesions that contain endometrial glandu-
lar, stromal, and vascular components. They continue to
expand with stalked or wide surfaces covered with endo-
metrial epithelium. Endometrial basal layer cells are said
to have localised hyperplasic regions and induce men-
strual cycle problems, but they do not respond well to
progesterone treatment [1]. Although its prevalence in
women of all age’s ranges from 16 to 34%, it rises in peri-
menopausal and postmenopausal women [2]. Although
it is unclear how and why endometrial polyps form, it is
believed that they form as a result of oestrogen exposure,
particularly when they are associated with endometrial
hyperplasia. Endometrial polyps are caused by hormonal
variables, obesity, late menopause, hormone replacement
treatment, polycystic ovarian syndrome (PCOS), and
tamoxifen usage, with obesity being the most significant
risk factor [3].

Polypoid formations form as a result of excessive endo-
metrial epithelial proliferation and can be histopatho-
logically identified as atrophic, hyperplastic, or malignant
tumoral lesions. If the morphological alterations of endo-
metrial polyps continue, 0.8-4.8% may develop into
malignant lesions, particularly polyps [4, 5]. However,
current research indicates that endometrial polyps have
the biological, morphological, and genetic characteristics
of normal endometrium and that there is no difference in
the risk of developing malignant lesions between endo-
metrial polyps and normal endometrial tissue [6].

The primary diagnostic criteria for endometrial pol-
yps are clinical symptoms and the patient’s history, with
transvaginal ultrasonography being the initial procedure
employed. Saline infusion sonography can disclose more
sonographic aspects of the lesion in the endometrial cav-
ity, as well as the polyp size, location, and other diseases
in the uterine cavity. However, hysteroscopy remains the
gold standard for diagnosing endometrial polyps. The
size, number, placement, origin, and tissue alterations

of all lesions in the endometrial cavity may be seen. Fur-
thermore, by analysing the tissue samples, benign, pre-
malignant, and malignant cellular alterations may be
clearly identified [7].

The frequency of malignant tumour formation as a
result of endometrial polyps may differ depending on
the people in society. Many studies report these rates as
ranging from 0 to 12.9% [8]. When we look at the risk
factors for cancer, we see advanced age, postmenopausal
status, infertility, continuation of treatment-resistant vag-
inal bleeding, polyp size, location, increased endometrial
thickness, obesity, hypertension, diabetes, metabolic syn-
drome positive cases, polycystic ovary syndrome, breast
cancer and its history, Tamoxifen-like selective oestrogen
receptor modulator drug use, and chronic inflammatory
processes [9—13].

Hyperplastic and carcinomatous alterations in endo-
metrial polyps can emerge as a result of pathophysi-
ological changes in the endometrial tissue. As a result,
our study intends to identify the risk variables that play
a crucial role in carcinogenesis and to take the appropri-
ate measures for instances including these risk factors by
addressing them in light of the literature.

Materials and methods

The information of the patients who applied to our clinic
for gynaecological complaints between January 2019 and
2024, who were diagnosed with endometrial polyp after
clinical examination, radiological and laboratory evalu-
ation, and whose histopathological diagnosis was made
after hysteroscopic resection, and who had endometrial
hyperplasia with atypia and endometrial carcinoma, were
examined retrospectively from the electronic archive sys-
tem after obtaining approval. Patients must be over the
age of 18, have a histological diagnosis of endometrial
polyp, endometrial hyperplasia with atypia, and/or endo-
metrial cancer, and have given their consent and partici-
pated in the study. The study excluded those that received
persistent endometrial sampling without hysteroscopy
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due to abnormal uterine bleeding or another reason and
were later identified with endometrial polyps. Further-
more, cases who do not want to participate in the study,
cases with second primary cancer, cases whose informa-
tion cannot be fully accessed, cases who have previously
received chemotherapy and/or radiotherapy, cases with
breast cancer or a history of it, those using tamoxifen-
like selective oestrogen receptor or aromatase inhibitors,
those receiving steroid treatment, those taking hor-
mone replacement therapy, those with diabetes mellitus,
patients with haematological and rheumatological dis-
eases, and patients with signs and symptoms of serious
infection.

Two hundred three participants were tested in the
study, with 191 classifieds with benign tumours and 12
diagnosed with malignant tumours and atypical endo-
metrial hyperplasia (premalignant). Cases were chosen
according on similar criteria for age, BMI, gravida, par-
ity, abortion, educational level, smoking habits, opera-
tion history, and co-morbidity variables. The study chose
cases from the control group according to the deter-
mined number of samples in the malignant group. Ini-
tially, patients with similar age and BMI distributions
were incorporated into the study. The gravida, parity, and
abortion parameters of the cases were compared to iden-
tify similarities, and cases with similar parameters were
chosen. Following this phase, the educational status was
assessed for similarity, and cases with similar educational
status were chosen. Consequently, the study covered a
total of 34 individuals, with 12 identified with malignant
tumours and atypical endometrial hyperplasia (premalig-
nant) and 22 with benign tumours.

Two groups of cases were diagnosed with endome-
trial polyp and in terms of risk factors that may cause
the development of endometrial polyp and underly-
ing carcinoma: age, gravida, parity, abortion, education
level, smoking, previous operation history, comorbidity,
gynaecological complaints, fasting blood sugar, CRP val-
ues, haemoglobin, haematocrit, endometrial polyp sizes,
endometrial thickness level and endometrial polyp locali-
zation were evaluated.

Cases with clinical symptoms and signs were evaluated
hysteroscopically in the gynaecology outpatient clinic
after a transvaginal examination revealed a thickening
of the uterine cavity with a contrast structure different
from the surrounding endometrial tissue. Saline infusion
sonography was performed after suspicion of endome-
trial polyp, and the diagnosis of endometrial polyp was
better established. Polyp size, determined as the maxi-
mum diameter of the endometrial polyp, was obtained
from preoperative ultrasound reports. The endometrial
thickness, determined as the maximum diameter of the
endometrial thickness, was obtained from preoperative
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ultrasound reports measured from the area where the
endometrium double wall thickness was present, where
there was no polyp lesion. Following the identification of
an endometrial polyp and while in the proliferative phase
of the menstrual cycle, the cervical canal, internal cervi-
cal os, uterine cavity, and both tubal ostia were plainly
visible during hysteroscopic examination. All samples
sent to pathology were examined by the same histo-
pathologist at the pathological laboratory. By histopatho-
logical examination, endometrial polyp and endometrial
curettage materials, regular/irregular proliferative endo-
metrium, and secretory endometrium lesions, which are
benign endometrial pathologies, and hyperplasia with/
without atypia and cases diagnosed with direct carci-
noma, were evaluated for malignant-benign epithelial
changes.

Before hysteroscopic resection treatment, all patients
had routine hemogram and biochemistry testing. Blood
samples were collected from the forearm’s peripheral
venous vessels. For Fasting Blood Glucose (FBG) (mg/
dl) values, blood samples were collected from patients
between 7:00 and 7:30 in the morning following an 8-h
fast, without any caloric intake, to prevent interference
from the circadian cycle. FBG measurements will be con-
ducted using the glucose oxidase technique. The CRP
(C-reactive protein) (mg/L) levels were measured in all
patients before to treatment.

Patients identified with premalignant and malignant
endometrial cancer were referred to the gynaecological
oncology centre for required surgery and further treat-
ments in our study.

Statistical reviews

During the examination of the study’s results, statistical
analysis was conducted using the IBM SPSS Statistics
22.0 programme. The Kolmogorov—Smirnov test was
used to assess the parameters’ the suitability for normal
distribution while examining the study’s data. Descrip-
tive statistical methods such as mean and standard
deviation were utilised. Student’s t-test was employed to
compare regularly distributed data in two groups, while
the Mann—Whitney U test was used for non-normally
distributed values. Qualitative data was compared using
Chi-Square test and Fisher’s Exact test. ROC analysis was
conducted to establish the cut-off point. The significance
was assessed at p <0.05 level.

Results

Out of 203 cases in the study, 191 were benign and 12
were malignant and atypical endometrial hyperpla-
sia (premalignant). Cases with similar features in age,
BM]I, gravida, parity, abortion, educational level, smok-
ing, operation history, and co-morbidity variables were
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analysed. Cases with similar age and then BMI distribu-
tions were included in the study. From these cases, those
with similar gravida, parity, and abortion parameters
were chosen. From the recently obtained group, patients
with similar educational status were chosen. Finally, cases
with similar co-morbidity were chosen. The study pro-
ceeded with 34 patients in all, consisting of 12 premalig-
nant and malignant cases, and 22 benign cases.

Age, BMI, gravida, parity, number of abortions, edu-
cational status, smoking status, operation history, co-
morbidity, and complaint variables do not exhibit a
statistically significant difference among the groups
(p>0.05) (Table 1).

The fasting blood glucose (FBG) level in the malig-
nant group was statistically significantly higher than
the benign group (p<0.01). The CRP level in the malig-
nant group was statistically significantly higher than the
benign group (p<0.01). There is no statistically signifi-
cant difference in haemoglobin levels across the groups
(p>0.05). There is no statistically significant difference in
haematocrit levels across the groups (p >0.05). The polyp

Table 1 Analysis of clinical and demographic data of the cases
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length of the malignant group was statistically signifi-
cantly higher than the benign group (p<0.01. The endo-
metrial thickness in the malignant group was statistically
significantly higher than the benign group (p<0.05).
There was no statistically significant difference in polyp
locations between the groups, (p >0.05) (Table 2).

The cut-off value for fasting blood glucose (FBG) to
predict malignancy was determined at 122.5, with a sen-
sitivity of 75% and a specificity of 77%. As a result of the
ROC analysis, the area under the curve was determined
to be 0.892 (95% CI: 0.784-1.000).

The cut-off value for CRP to predict malignancy was
determined as 9.7, with a sensitivity of 92% and a spec-
ificity of 96%. As a result of the ROC analysis, the area
under the curve was determined to be 0.989 (95% CI:
0.962-1.000).

The cut-off value for polyp length to predict malig-
nancy was determined at 2.25 c¢cm, with a sensitivity of
75% and a specificity of 82%. As a result of the ROC anal-
ysis, the area under the curve was determined to be 0.786
(95% CI: 0.623—-0.949).

Benign Malignant p-value
Mean +SD (median) Mean +SD (median)
Age (year) 451490 4892+13.63 10338
BMI (kg/m?) 29.08+6.03 29.45+4.82 10.855
Gravida 2.86+2.27(2.5) 1.92+1.51(2) 20.292
Parity 227+1.83(2) 1.084+0.90 (1) 20.068
n; % n; %
Abortion 0 13;59.1% 5,41.7% %0.622
1 5;22.7% 4:33.3%
>2 4,18.2% 3;25%
Education Primary school 10; 45.5% 2;16.7%
High school 10; 45.5% 6; 50% 30.108
University 2:9.1% 4:333%
Smoke No 16;72.7% 10; 83.3% 40,681
Yes 6;27.3% 2,16.7%
Operation Not 17,77.3% 7;58.3% 40.271
History Yes 5:22.7% 5:41.7%
Co-morbidity No 11; 50% 2;16.7% 40.075
Yes 11; 50% 10; 83.3%
Complain Pain 3;19.6% 0; 0% 30304
A. uterine Bleeding 3:13.6% 5:41.7%
Infertility 11; 50% 2;16.7%
Asemptomatic 2:9.1% 0; 0%
Postmenopausal V. Bleeding 2;9.1% 5,41.7%
T Student t test

2 Mann-Whitney U test
3 Ki-Kare test

4 Exact test
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Table 2 Evaluation of laboratory results between groups
Benign Malignant p-value
Mean +SD (median) Mean +SD (median)
FBG (mg/dl) 102.82+1841 130.67+12.54 10.001**
CRP (mg/L) 4.68+2.50 (4.05) 16.69+5.74 (17.6) 20.001%*
Hgb 11.08£1.81 10.88+1.06 10.731
Htc 33.75+5.14 (33.15) 32.08+2.54(32.2) 20,261
Polyp (cm) 1.98+1.08 (1.7) 311+£1.12(3.35) %0.005%*
Em thickness (mm) 10.82+2.89 (10) 1442+4.70 (14) 20.025*
n; % n; %
Polyp Localization Isthmus 1;4.5% 1;,83% 30.833
Corpus 9;40.9% 6;50%
Fundal 8;36.4% 4;33.3%
Not 4;18.2% 1,83%

' Student t test

2 Mann-Whitney U test
3 Ki-Kare test

"p<0.05

"p<0.01

The cut-off value for Endometrial thickness to pre-
dict malignancy was determined as 11 mm, with a sen-
sitivity of 75% and a specificity of 64%. As a result of
the ROC analysis, the area under the curve was deter-
mined to be 0.735 (95% CI: 0.547-0.923) (Table 3)
(Fig. 1).

Upon analysing the FBG distribution by groups, it is
seen that the ODDS ratio is 10.20 for FBG values of
122.5 and higher, with a 95% (95% CI: 1.97 — 52.78).

Upon analysing the CRP distribution by groups, it is
noted that the ODDS ratio is 231 for CRP values of 9.7
and above (95% CI: 13.15 — 4058.67).

Upon analysing the Polyp length distribution by
groups, it is observed that the ODDS ratio is 13.5 for
Polyp lengths of 2.25 and above (95% CI: 2.47 — 73.71).
Upon examining the EM thickness distribution by
groups, it is observed that the ODDS ratio is 5.25 for
EM thicknesses of 11 and above, (95% CI: 1.09 — 25.21)
(Table 4).

Discussion

When we look at the general results of our study; After
the histopathological examination of 203 cases diagnosed
with endometrial polyps after hysteroscopic resection, 3
cases were diagnosed as endometrial carcinoma on the
basis of endometrial polyps (2 cases as endometrioid type
adenocarcinoma on the basis of polyps, 1 case as serous
endometrial carcinoma on the basis of polyps) and 9
cases were diagnosed as hyperplasia with atypia on the
basis of polyps. Furthermore, 17 out of the remaining 191
cases exhibited hyperplasia without atypia on the basis of
endometrial polyps, while the remaining 174 cases were
diagnosed as benign endometrial polyps. To identify risk
factors for carcinogenesis, two homogeneous groups
were established by initially matching patients based on
age and BM], followed by matching similar cases in terms
of gravida, parity, abortions, and then those with same
comorbidities. A study comparing 22 benign endome-
trial polyp groups with 12 malignant and premalignant
endometrial polyp groups found a high risk of developing
carcinoma in cases with fasting blood sugar (FBG) levels

Table 3 Cut-Off Value and ROC Analysis for FBG, CRP, Polyp Size and EM Thickness

Cut-off Point Sensitivity Specifity AUC %95 Cl p-value
FBG (mg/dl) 1225 75% 77% 0.892 0.784-1.000 0.007**
CRP (mg/L) 9.70 92% 96% 0.989 0.962 - 1.000 0.007**
Polyp size (cm) 225 75% 82% 0.786 0.623-0.949 0.007**
EM thickness (mm) 1 75% 64% 0.735 0.547-0.923 0.025*

*p<0.05
"p<0.01
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Fig. 1 ROC curve for FBG, CRP, Polyp size and Endometrial thickness

of 122.5 and above, CRP levels of 9.7 and above, polyp
lengths of 2.25 cm and above, and endometrial thickness
of 11 mm and above.

The risk of pre-malignant and malignant cancer in
endometrial polyps differs among various studies. It is
thought that the diagnostic methods used especially in
the diagnosis of endometrial polyps are not standard-
ized and the high diagnosis rates with random endome-
trial sampling are also due to deficiencies in preoperative
patient evaluation [5, 9, 14]. We included cases suspected
of endometrial polyps after clinical and ultrasonographic

evaluation, as well as cases where the diagnosis was con-
firmed through hysteroscopic examination and sample
analysis, to showcase diagnostic accuracy and malig-
nancy risk.

The most significant risk factors for carcinomatous
alterations in endometrial polyps include advanced age,
postmenopausal status, and atypical vaginal bleeding
symptoms [12, 13, 15]. Increasing age is well recognised
as the most important risk factor for the development
of endometrial polyps and any borderline or malignant
lesions that arise from them. The likelihood of acquiring
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Table 4 Risk Ratios for FBG, CRP, Polyp Size and EM Thickness

Benign  Malignant ODDS Ratio
n; % n; % (%95 Cl Lower—
Upper)
FBG (mg/dl) <1225 17;773% 3;25% 10.20 (1.97 - 52.78)
>1225 5 227% 9,75%
CRP (mg/L) <9.7 21;955% 1;83% 231.00 (13.15 -
>97  1;45%  11;9179% 405867)
Polyp size (cm) <2.25 18;81.8% 3;25% 13.50 (247 -73.71)
>225 4,182% 9,75%
EM thick. (mm) <11 14;63.6% 3;25% 5.25(1.09 - 25.21)
>11 8,364%  9;75%

Exact test was used

lesions is around 7.2% in those aged 25-65, while it rises
to almost 30% in those aged 65 and above. Endometrial
polyp-like benign lesions are less common in women of
reproductive age due to the fact that most of them are
shed and disappear with menstrual cycles [4, 16].

The probability of developing premalignant or malig-
nant carcinoma from endometrial polyps is reported to
be 10 times greater in postmenopausal and symptomatic
patients compared to asymptomatic and premenopausal
cases [9, 10, 17].

It is stated that malignant endometrial lesions can arise
from endometrial polyps. Serous epithelial endome-
trial carcinomas are more common in individuals over
65 years old, while endometrioid type endometrial carci-
nomas are more common in the 45-65 age group. These
lesions originating from polyps are typically well-differ-
entiated [18].

Diabetes mellitus in women with metabolic syndrome
is linked to endometrial polyps that have the potential to
become cancerous. It is uncertain if elevated BMI, diabe-
tes, obesity, high CRP levels, and advanced age together
or independently provide a danger, which remains a topic
of controversy [19].

The impact of elevated glucose levels on the develop-
ment of gynaecological cancer is still being determined.
Glucose is essential for cells. In both in vivo and in vitro
studies, the Hexokinase 2 enzyme becomes active in high
glucose conditions, leading to cell proliferation and the
formation of tumour cells. Tumour cells are activated by
hypoxia-inducible factor (HIF) rather than mitochon-
drial oxidative phosphorylation, which leads to glyco-
lysis as a result of the expression of glycolytic enzymes.
Elevated glucose levels speed up the proliferation of
potential carcinogenesis cells that have the potential to
develop into cancer because they are used for energy.
High glucose levels lead to a rise in carrier proteins on
the cell membrane and excessive proliferation of cells as
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a consequence of increased glycosylation. Increased glu-
cose levels result in excessive proliferation of pluripo-
tent stem cells, enhanced migration ability, and invasion
potential. High glucose levels also lead to increased pro-
liferation of pluripotent stem cells. The increased glucose
in carcinogenesis is believed to play a function through
the mechanisms where insulin and insulin-like growth
factors inhibit apoptosis and promote fast progression
in tumour cells with high glucose levels. It is understood
that factors associated with glucose metabolism also
contribute to the development of cancer [20, 21]. Upon
reviewing the literature, a correlation has been estab-
lished between the levels of glucose or glycaemic index
and several types of cancer including colorectal, breast,
stomach, ovarian, endometrial, and cervical cancer
[22-24].

After homogenising the two groups based on similar
clinical and demographic characteristics, the malignant
group had higher fasting blood sugar values compared
to the other group (130.67 + 12.54 versus 102.82+18.41),
with a statistically significant difference observed
between them (p:0.001). The cut-off value for predicting
malignancy based on fasting blood sugar was determined
to be 122.5 mg/dl. The sensitivity value was 75%, speci-
ficity value was 77%, and the area under the curve from
ROC analysis was 0.892 (95% CI: 0.784—1.000), suggest-
ing a reliable confidence interval for the study’s power.
The study found that the relative risk of developing carci-
noma due to endometrial polyps was 10.20 times higher
in cases with fasting blood sugar levels above 122.5 mg/
dl (95% CI: 1.97-52.78). but the confidence interval was
found to be very wide, which may be attributed to the
small number of cases in both groups. Because higher
fasting glucose levels are critical in the development of
cancer, we may predict that this confidence interval will
expand to more suitable values as the number of cases
grows.

C-reactive protein (CRP), an acute phase reactant,
is extensively produced in liver hepatocytes and plays
a crucial role in acute and chronic inflammation. CRP
has been demonstrated to have a significant part in the
systemic inflammatory response and has shown effec-
tiveness at a crucial stage of carcinogenesis, such as in
cell death. As the inflammatory response intensifies,
cell DNA damage happens, angiogenesis rises, and cell
apoptosis is inhibited, leading to cell proliferation and
the stimulation of carcinogenesis [25, 26]. Many proin-
flammatory cytokines such as IL-1, IL-6, tumour necro-
sis factor-alpha, interferon-gamma, and tumour growth
factor elevate CRP levels, promoting survival, growth,
mutation, proliferation, differentiation, and migration in
tumour cells [27]. It has also been shown that serum CRP
increases in parallel with carcinogenesis as a reaction of
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natural immunity [25]. Elevated CRP levels are linked to
higher serum vascular endothelial growth factor (VEGF)
levels, which can promote neo angiogenesis and invasion
by inducing immunosuppression in the tumour micro-
environment [28, 29]. Research on the involvement of
CRP, an inflammatory marker, in the development and
prognosis of human malignancies has risen as the under-
standing of inflammation and carcinogenesis progresses.
Analysis of existing literature reveals that elevated CRP
levels are associated with a poor prognosis in gynaeco-
logical malignancies [ 24, 28, 29].

Our study indicated that CRP levels were significantly
higher in the malignant group (16.69+5.74) compared
to the benign group (4.68 +2.50), with a statistically sig-
nificant difference between the two groups (p:0.001). The
cut-off value for elevated CRP levels to indicate malig-
nancy was found to be 9.7, with a sensitivity of 92% and
a specificity of 96%. In ROC analysis, the area under
the curve is 0.989 (95% CI: 0.962-1.000), and this nar-
row confidence interval shows the power of our study to
indicate malignancy in terms of CRP value. The analysis
revealed that the probability of developing cancer from
an endometrial polyp was 231 times higher when the
CRP value was 9.7 or above (95% CI: 13.15-4058.67).
The confidence interval was determined to be very broad.
This scenario is due to the low number of cases in both
groups. As the number of cases rises, the confidence
interval for CRP levels, which is crucial in malignancy
development, will become more accurate.

Upon reviewing the literature, it is seen that there is a
lack of clear consistency in the articles reporting the cor-
relation between polyp size and location and the pro-
gression to malignancy, particularly in asymptomatic
cases of endometrial polyps [14, 15, 30-33]. In a separate
study, more than one endometrial polyp was detected
at the same time in 29.2% of endometrial polyp cases,
and it was revealed that the number of polyps and polyp
lengths had no relationship with the increase in malig-
nancy or the presenting symptoms of the patients [34]. In
another study, 1152 patients underwent ultrasonographic
evaluation, revealing a notable increase in the probability
of premalignant and malignant lesions in cases with an
average estimated endometrial polyp diameter of 18 mm
or higher [17]. Yet, in a different study, it was noted that
the risk of premalignant and malignant lesions did not
rise in correlation with the size of the biggest maximum
endometrial polyp diameter. The variation in findings
might be attributed to discrepancies in measuring units
(such as length or volume) or measurement instruments
utilised to assess polyp length in some studies.

While some studies show that endometrial polyps in
asymptomatic premenopausal women with a length of 1
or 1.5 cm or less have a high likelihood of spontaneous
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regression over time and only require monitoring.
However, other studies indicate that larger polyps than
1.5 cm in older, postmenopausal women may be associ-
ated with malignancy. Because of the high risk, it is also
suggested that it be respected and histopathologically
examined [9, 35]. Study has shown that there is no link
between assessing polyp lengths and increased blood
flow in Doppler ultrasonographic examination for endo-
metrial polyps and the risk of developing malignancy.
Histopathological examination is considered more cru-
cial in this context [36]. The malignancy risk was 0.1%
in asymptomatic premenopausal patient group with
endometrial polyps and roughly 1% in postmenopausal
patients with abnormal uterine bleeding. A significant
difference was seen (p <0.01). When a multivariate study
was conducted on the relationship between polyp length
and malignancy, it was shown that endometrial polyps
measuring 18 mm and larger were 6.9 times more likely
to be associated with malignancy and atypical hyperpla-
sia (95% CI=2.2-21.4). Additionally, in the same study,
malignancy was reported by histopathological exami-
nation in the case of a single 40 mm endometrial polyp
in the asymptomatic group [17]. In a separate study, a
threshold measurement of 15 mm is deemed hazardous
in relation to the development of malignancy [9]. In a dif-
ferent study, it was reported that the risk of malignancy
was 4.9% in cases where the size of an endometrial polyp
was 2-3 cm. However, the risk of malignancy decreased
as the length of the polyp increased [14].

,The most comprehensive reviewer study in the litera-
ture included a total of 35,345 cases. The prevalence of
malignant endometrial polyp was 2.73%. It was 4.93%
in postmenopausal group and 1.12% in premenopausal
group. The risk of malignancy was 5.14% in symptomatic
cases and 1.89% in asymptomatic cases. These rates were
found to be statistically significantly higher between
the two groups (p<0.0001). Researchers have generally
observed that, especially in prospective studies, there is a
higher risk of malignancy due to clearer and more strin-
gent diagnostic criteria, and that heterogeneity rates are
high between studies. As a result, it is stated that the risk
of malignancy is high in the postmenopausal group and
in cases with symptomatic bleeding, and that resection
is a suitable therapeutic choice, independent of polyp
length and other risk factors [37].

Most polyps in both the benign and premalignant/
malignant groups ranged from 0.8 to 5.3 cm and were
mostly found in the uterine corpus in our study. While
the average polyp length was 3.11+1.12 cm in the group
that developed malignancy on the basis of endometrial
polyps, it was 1.98+1.08 cm in benign polyps. A statisti-
cally significant difference in polyp lengths between the
two groups was identified (p:0.005). The cut-off value for
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polyp lengths to indicate malignancy was set at 2.25 cm,
with a sensitivity of 75% and a specificity of 82%. The
ROC analysis yielded an area under the curve of 0.786
(95% CI: 0.623-0.949), and this narrow confidence inter-
val shows the power of the study. Upon analysing the
distribution of polyp lengths across different groups, it is
seen that the relative risk of malignancy associated with
endometrial polyps is 13.5 times higher in cases where
the polyp length is 2.25 cm or larger (95% CI: 2.47—
73.71). However, the confidence interval was determined
to be broad. The condition can be attributed to the low
number of cases in both groups. As polyp lengths rise,
the risk of developing malignancy also increases. There-
fore, the confidence interval will become more accurate
as the number of cases increases.

Ultrasound is the most common method of diagnosing
endometrial polyps. Ultrasonography is the best diagnos-
tic method, particularly for abnormal cases that are either
isolated or associated with increased endometrial thick-
ness. It is advisable to conduct additional examinations,
particularly histopathological examination, to exclude
the presence of malignancy in asymptomatic cases with
endometrial thickness exceeding 11 mm, increased vas-
cularity, heterogeneous structure, and endometrial wall
structure with endometrial fluid [38]. International
gynaecology associations do not recommend histologi-
cal examination for malignancy in the cases of asympto-
matic premenopausal and postmenopausal cases. even
if reference values for endometrial thickness evaluation
are unclear. They did not provide a definitive suggestion
regarding the conservative approach in asymptomatic
postmenopausal cases [39, 40]. However, some groups
suggest removing and examining endometrial polyps in
asymptomatic postmenopausal cases, including char-
acteristics such as endometrial thickness, polyp length,
location, and other risk factors to assess the risk of
malignancy. Clinicians are recommended to conduct an
assessment using transvaginal ultrasonography in order
to identify cervical stenosis, particularly in asymptomatic
postmenopausal patients, where clinical symptoms such
as discharge and bleeding may not be apparent. When
devising treatment strategies, clinicians should consider
similar risk factors including endometrial thickness,
polyp length, and location and the treatment should be
planned according to the patient [41, 42].

The retrospective ultrasonographic study, conducted
by many sonographers with different specialties and
including a small number of patients, did not allow for
a definitive correlation to be made between endome-
trial thickness and the risk of malignancy [43]. The study
assessed risk factors for malignancy by analysing endo-
metrial thickness and polyp length using ultrasonography
in patients presenting with abnormal uterine bleeding.
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The identified cut-off value for endometrial thickness was
11.5 mm. The specified cut-off value showed a sensitiv-
ity of 53.8% and specificity of 85.8%, with positive predic-
tive value of 24.6% and negative predictive value of 95.6%.
The study found that the detection rates of malignancy
were low when the endometrial thickness cut-off value
was set at 11.5 mm. Hence hysteroscopic examination is
considered the most valuable instrument for diagnosing
and detecting malignancy [44].

The average endometrial thickness was 14.42 +4.70 mm
in the group with malignancy on the basis of endometrial
polyps and 10.82+2.89 mm in the benign group. A sta-
tistically significant difference in endometrial thickness
was observed between the two groups (p:0.025). The
cut-off value for endometrial thickness to predict malig-
nancy was established at 11 mm, with a sensitivity of
75% and a specificity of 64%. The ROC analysis yielded
an area under the curve of 0.735 (95% CI: 0.547-0.923),
this narrow confidence interval shows the power of
the study. When endometrial thickness distribution is
11 mm or greater, the relative risk of malignancy associ-
ated with endometrial polyps is 5.25 times higher (95%
CI: 1.09-25.21) compared to other groups. However,
the confidence interval was determined to be broad. The
condition can be attributed to the low number of cases
in both groups. As the number of cases grows, the con-
fidence interval will become more suitable due to the
significance of increasing endometrial thickness in malig-
nancy development.

There have been recent studies that have revealed
malignancy risk factors using artificial intelligence
technology using hysteroscopic images of endometrial
pathologies. As it presents a novel approach using deep
learning (DL) to detect and classify endometrial patholo-
gies from hysteroscopic images. The study highlights the
potential of DL models in enhancing diagnostic accuracy,
especially when combined with clinical factors. Despite
the preliminary nature of the findings and the modest
improvement in diagnostic performance, the research
underscores the importance of integrating artificial intel-
ligence in gynecological diagnostics, which could be rel-
evant to the discussion of identifying malignancy risk
factors in endometrial polyps [45].

Another study analyzing endometrial cancer cases
provides a comprehensive review of the current chal-
lenges and controversies in the treatment of endo-
metrial cancer (EC). It highlights that EC is the most
common malignancy of the female genital tract, with
surgery being the cornerstone of treatment. The study
discusses various aspects such as risk factors, includ-
ing obesity and hormonal imbalances, diagnostic
approaches like hysteroscopy and transvaginal ultra-
sonography, and the controversies surrounding the role
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of lymphadenectomy and radiotherapy in intermediate-
risk cases. Additionally, it explores fertility-sparing
treatments and the increasing role of chemotherapy in
advanced stages. The review underscores the need for
more research and clearer guidelines, especially regard-
ing the use of radiotherapy and the management of
early-stage EC with fertility-preserving intentions [46].

Due to the retrospective nature of our study, bias may
naturally arise in patient selection, given the study’s
limitations. Furthermore, the study’s shortcomings
include being conducted at a single centre and having a
rather small sample size.

A further limitation is the absence of randomised
controlled studies on this topic. The novelty of our
study being the first on this subject demonstrates its
robustness.

Endometrial polyps are often occurring growths that
are not typically viewed as cancer precursors, however,
with advancement of age and the onset of menopause,
they may become associated with malignancy. It is cru-
cial to remember that the risk for malignancy is high in
endometrial polyps, particularly in cases of big size,
increased endometrial thickness, high fasting glucose
levels, and elevated CRP. Management of patients diag-
nosed with endometrial polyp should be individualised
and carefully considered, taking into consideration the
patient’s age, menopausal state, symptoms, and clinical
and laboratory risk factors.
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