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Abstract. The aim of the present study was to determine the 
association between the thickness of preperitoneal fat (PFT), 
utilized as an indicator of visceral fat deposition, and the 
risk of premalignant and malignant changes of endometrial 
polyps (EPs) in overweight and obese women. Overweight 
and obese women who had undergone diagnostic outpatient 
hysteroscopy and subsequent endometrial polypectomy 
between January 2010 and May 2013 were analyzed. Each 
patient underwent a transabdominal ultrasound for the 
purpose of measuring the thickness of preperitoneal fat. 
A total of 146 overweight or obese women were analyzed. The 
overall incidence of malignant or premalignant lesions was 
8.2%. Notably, 5 patients (3.4%) received a histopathological 
diagnosis of complex hyperplasia with atypia, while polyps 
harboring carcinoma were diagnosed in 7 cases (4.8%). 
A significantly increased PFT was observed in women exhib-
iting preneoplastic and neoplastic lesions, compared with 
women with benign EPs (mean ± SD, 23.2±3.7 vs. 15.9±8.3; 
P<0.01). Patient age of >60 years was significantly associ-
ated with malignant progression of EPs, while body mass 
index, menopausal status, arterial hypertension, diabetes, 
abnormal uterine bleeding, hormone replacement therapy and 
tamoxifen treatment demonstrated no significant association 
with the development of preneoplastic and neoplastic lesions 
of the endometrium. In a multivariate analysis, only PFT 
maintained a significant correlation with  the diagnosis of 
preneoplastic and neoplastic lesions on EPs (odds ratio, 1.14; 
95% confidence interval, 1.04‑1.26). Ultrasound evaluation 
of PFT in overweight and obese women may be useful for the 
identification of a particularly high‑risk subgroup of women. 
Therefore, regardless of symptoms or additional clinical 

variables, these particularly high-risk women require appro-
priate counseling and prompt surgical removal of EPs.

Introduction

In recent years, the use of routine ultrasound evaluation of 
the uterine cavity and diagnostic outpatient hysteroscopy 
has increased the diagnosis of endometrial polyps (EPs) 
and endometrial cancer precursors (1). Though EPs are 
largely described as benign lesions, a number of studies have 
reported that EPs and endometrial carcinoma may coexist 
in one patient, and that premalignant changes occasionally 
present in EPs are identical to those observed in atypical 
endometrial hyperplasia (2,3). Several studies have described 
the risk of endometrial cancer in women with EPs, and have 
reported conflicting data; however, the majority of studies 
have reported an increased risk of malignancy in older women 
(>60 years of age) exhibiting abnormal uterine bleeding 
(AUB) (4‑7).

The association between obesity, visceral adiposity and 
risk of endometrial cancer in patients with EPs is currently 
under debate.

Obesity  is a major contributor  to  the global burden of 
disability and chronic disease, and is a significant public health 
concern (8). It has been estimated that ~20% of all cancer 
cases are caused by excess weight (9). In particular, endome-
trial cancer demonstrates an association with an increased 
body mass index (BMI), with 39% of cases occurring in obese 
women (10). Several mechanisms may promote endometrial 
cancer occurrence or progression in overweight or obese 
women. Primarily, this association may be explained by an 
increase in circulating estrogens that arise from the aromati-
zation of androgenic precursors in adipose tissue, leading to 
endometrial cell proliferation (11). In addition, mechanisms 
involving insulin resistance and hyperinsulinemia, insulin 
growth factors (IGFs) or adipose-derived adipokines (such 
as leptin and adiponectin) appear to be involved in carcino-
genesis (12). Furthermore, the chronic inflammatory process 
associated with visceral adiposity, which may be confirmed 
by detection of increased levels of C-reactive protein (CRP), 
interleukin (IL) 6, IL8 and tumor necrosis factor α (TNFα) 
in the systemic circulation of obese women, may play a role 
in the development of endometrial cancer (12).
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Though obesity appears to be clearly associated with 
endometrial cancer development, weight and BMI are not 
representative of all types of body adipose tissue distribution, 
and a specific  increase  in visceral  fat,  rather  than obesity 
itself, appears to be associated with carcinogenesis (13).

To allow an accurate evaluation of adipose tissue distribu-
tion, the utilization of a variety of imaging methods has been 
proposed. Computed tomography (CT) and magnetic reso-
nance imaging (MRI) are considered to be the most reliable 
methods for the assessment of adipose tissue distribution (14). 
However, due to the high cost of CT and MRI, ultrasound 
has been increasingly employed for evaluation of visceral 
adipose tissue distribution, via measurement of the thickness 
of preperitoneal fat (PFT).

PFT is defined as the thickness of the fat tissue between 
the liver surface and the linea alba, and may be utilized as an 
indicator of visceral fat deposition (15). PFT may be easily 
evaluated using transabdominal ultrasound and, due to its 
potential correlation with the development of endometrial 
cancer, it may be useful as a predictor for potential malignancy 
of endometrial lesions (13).

The aim of the present study was to determine the 
association between the PFT and the risk of premalignant 
and malignant changes in EPs in a high-risk population of 
overweight and obese women, taking into account potential 
clinical and demographic confounders.

Materials and methods

Patients and study design. The medical records of over-
weight  (BMI,  25.0‑29.9  kg/m2), moderately  obese  (BMI, 
30.0-34.9 kg/m2) and severely obese women (BMI, ≥35 kg/m2), 
who had undergone routine transvaginal ultrasound and subse-
quent diagnostic outpatient hysteroscopy and endometrial 
polypectomy at the Woman's Health Sciences Department, 
Gynecological Section, Polytechnic University of Marche 
(Ancona, Italy), between January 2010 and May 2013, were 
retrospectively analyzed in an observational cohort study. 
The approval of the Polytechnic University of Marche ethical 
committee was obtained for the routine collection of data.

All patients underwent a complete clinical evaluation, 
with a physical examination, transabdominal and transvag-
inal ultrasound and diagnostic outpatient hysteroscopy, prior 
to undergoing endometrial polypectomy. Written informed 
consent was obtained from each patient prior to the procedure.

PFT measurements. Transabdominal ultrasounds were 
performed with the purpose of measuring the PFT, defined 
as the thickness of the fat tissue between the liver surface and 
the linea alba, and utilized as an indicator of visceral fat depo-
sition (15). Ultrasound was performed with a high‑resolution 
ultrasonographic system (Voluson 730 Pro; GE Healthcare 
Bio‑Sciences, Pittsburgh, PA, USA). As previously described 
by Suzuki et al (15), the PFT was evaluated with the patient 
in the supine position, and three independent measurements 
were performed for each patient. The maximum thickness 
of the PFT was measured using longitudinal scanning, with 
a 1-5 MHz convex probe (4C-A H46701AA; GE Healthcare 
Bio‑Sciences) held perpendicular to the skin at the epigas-
trium, and scanning was performed along the abdominal 

median line from the xiphoid process to the umbilicus at the 
anterior surface of the liver. All images were captured imme-
diately following a breath to avoid the influence of abdominal 
wall tension or respiratory status.

Diagnostic hysteroscopy. Patients in whom endometrial 
lesions were detected during the transvaginal ultrasound 
underwent a diagnostic outpatient hysteroscopy. A Storz 
endoscope (KARL STORZ GmbH & Co. KG, Tuttlingen, 
Germany) with a 5-mm diagnostic sheath was used, with 
saline solution as a distention medium. The vaginoscopic 
approach was used in all cases to avoid patient discomfort 
or pain not directly related to uterine examination. Neither 
analgesia nor local anesthesia were administered during 
the procedures.

Clinical and demographic patient characteristics. The 
clinical and demographic characteristics of each patient were 
recorded. In particular, data regarding arterial hypertension 
(defined as diastolic pressure ≥90 mmHg and/or systolic pres-
sure ≥140 mmHg), BMI, diabetes mellitus (fasting glucose, 
≥126 mg/dl), AUB, hormonal and  tamoxifen  therapy, and 
number of pregnancies were recorded. Patients were consid-
ered to be postmenopausal following a period of ≥12 months 
of amenorrhea. AUB was defined as any vaginal bleeding 
in postmenopausal women not receiving hormone replace-
ment therapy (HRT), or in premenopausal women exhibiting 
irregular bleeding. Women in treatment with tamoxifen as an 
adjuvant therapy for breast cancer were additionally included 
in the study group. Women with cervical cancer, complex 
adnexal pathology or severe liver pathology, or who were 
pregnant, were excluded from the study.

Surgical management. The hysteroscopic polypectomies were 
performed by a senior gynecological surgeon under general 
anesthesia. Procedures were performed using a 10-mm 
resectoscope with 0˚ forward lens and a 2.5 mm Versapoint 
electrode (Gynecare; Johnson & Johnson, New Brunswick, 
NJ, USA), with the use of saline solution as the distension 
media. The aim of the resection was the complete removal 
of the EPs, and evaluation was performed of the endocer-
vical canal, endometrial surface, vascularity, tubal ostia and 
synechiae. No intraoperative or postoperative complications 
were recorded in any of the patients. In premenopausal 
women, the procedure was conducted during the proliferative 
phase of the menstrual cycle. Excised specimens were sent 
to the Institute of Pathological Anatomy of the Reunited 
Hospitals, Polytechnic University of Marche (Ancona, Italy) 
for histopathological examination. Patients with a diagnosis 
of submucosal leiomyoma or uterine adenomyoma were 
excluded from the study.

Histological diagnosis distinguished between benign 
EPs, premalignant EPs (complex hyperplasia with atypia) 
and polyps harboring carcinoma. The histopathological 
definitions of EP, hyperplasia and adenocarcinoma have been 
reported in a previous study (16).

Statistical analysis. Statistical analysis was performed using 
SPSS version 22.0  (IBM SPSS, Armonk, NY, USA). The 
Student's t-test, χ² test and Fisher's exact test were used to 
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analyze categorical or continuous variables, as appropriate. 
P<0.05 was considered to indicate a statistically significant 
difference. Associations were expressed with 95% confidence 
intervals (CIs). Multivariate logistic regression was used to 
adjust for confounding factors identified through the results 
of univariate and stratified analyses. Analysis of the area 
under the receiver operating characteristic curve was used as 
a post‑hoc test.

Results

Clinical and demographic patient characteristics. A total 
of 146 overweight or obese women fulfilling the study inclu-
sion criteria were considered in the present study. Following 
endometrial polypectomy, the overall incidence of malignant 
or premalignant lesions was 8.2%: 5 patients (3.4%) received 
a histopathological diagnosis of premalignant polyps, while 
polyps harboring carcinoma were diagnosed in 7 cases (4.8%). 
The mean patient age was 55.8±13.4 years (range, 27-87 years), 
and 89 women (61.0%) had postmenopausal status. The 
mean BMI was 29.5±4.5 kg/m2 (range, 25.0-58.6). A total 
of 95 patients (65.1%) were overweight, 37 patients (25.3%) 
were moderately obese and 14 (9.6%) were severely obese. 
The primary demographic and clinical characteristics of the 
study cohort and the histopathological findings following 
endometrial polypectomy are shown in Table I.

Univariate analysis. Age was significantly associated with 
the development of preneoplastic and neoplastic lesions of the 

endometrium, and patients >60 years old had a significantly 
increased risk of malignancy (75.0 vs. 33.6%; P=0.011). By 
contrast, BMI, menopausal status, AUB, arterial hyperten-
sion, diabetes, HRT, tamoxifen treatment and number of 
pregnancies demonstrated no significant association with the 
development of preneoplastic and neoplastic lesions of the 
endometrium.

No significant difference was observed between the rate 
of preneoplastic and neoplastic lesions on EPs in overweight, 
moderately obese and severely obese women.

Multivariate analysis. A significantly increased PFT was 
observed in women exhibiting preneoplastic and neoplastic 
lesions, compared with women with benign EPs (23.2±3.7 vs. 
15.9±8.3 mm; P=0.003). The mean PFT for the entire study 
population was 16.5±8.2 mm (range, 6.7-41.6 mm); in the 
12 cases with histopathologically diagnosed preneoplastic 
and neoplastic lesions in excised EPs, the mean PFT was 

Table I. Clinical and demographic characteristics of the study cohort.

  All patients  Benign polyps  Preneoplastic and
Variable (n=146) (n=134) neoplastic lesions (n=12) P-value

Age, years (mean ± SD) 55.8±13.4 54.9±13.1 65.9±12.9 0.006
  <40, n (%) 17 (11.7) 16 (11.9) 1 (8.3) 0.922
  40-50, n (%) 37 (25.3) 36 (26.9) 1 (8.3) 0.283
  50-60, n (%) 38 (26.0) 37 (27.6) 1 (8.3) 0.264
  >60, n (%) 54 (37.0) 45 (33.6) 9 (75.0) 0.011
BMI, kg/m2 (mean ± SD) 29.5±4.5 29.4±4.6 30.2±3.5 0.558
  25-29.9 , n (%) 95 (65.1) 88 (65.7) 7 (58.3) 0.842
  30-34.9, n (%) 37 (25.3) 34 (25.4) 3 (25.0) 0.752
  ≥35, n (%)  14 (9.6)  12 (9.0)  2 (16.7)  0.722
Menopause, n (%) 89 (61.0) 79 (59.0) 10 (83.3) 0.178
Abnormal uterine bleeding, n (%) 61 (41.8) 56 (41.8) 5 (41.6) 0.770
Nulliparity, n (%) 26 (17.8) 22 (16.4) 4 (33.3) 0.283
Diabetes mellitus, n (%) 5 (3.4) 5 (3.7) 0 (0.0) 0.877
Hypertension, n (%) 60 (41.1) 54 (40.3) 6 (50.0) 0.727
Breast cancer, n (%) 3 (2.1) 2 (1.5) 1 (8.3) 0.597
Tamoxifen, n (%) 4 (2.7) 4 (3.0) 0 (0.0) 0.754
Hormone replacement therapy, n (%) 8 (5.5) 8 (6.0) 0 (0.0) 0.831
PFT, mm (mean ± SD) 16.5±8.2 15.9±8.3 23.2±3.7 0.003

BMI, body mass index; PFT, preperitoneal fat thickness; SD, standard deviation.
 

Table II. Multivariate logistic regression.

Variable Odds ratio 95% CI P-value

Age, years 1.06 0.96-1.16 0.247
Age >60 years 2.00 0.19-20.82 0.615
PFT 1.14 1.04-1.26 0.006

PFT, preperitoneal fat thickness; CI, confidence interval.
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23.2±3.7 mm, while in the remaining 134 cases with benign 
EPs, the mean PFT was 15.9±8.3 mm.

Significant variables obtained by univariate analysis 
were included in the multiple regression model. Among these 
variables, only PFT maintained a significant correlation with 
a diagnosis of preneoplastic and neoplastic lesions in EPs 
(odds ratio, 1.14; 95% CI, 1.04-1.26; P=0.006; Table II).

Discussion

EPs are frequently described as benign lesions; however, 
a 0.3-4.8% risk of malignant progression has been 
reported (2,5,17-20). In the present patient cohort, the rate 
of malignant and premalignant lesions in excised EPs was 
8.2%. This appeared to be increased compared with the rates 
reported in previous studies; however, this may be due to 
the fact that analysis was restricted to a specific high‑risk 
population of overweight and obese women. The presence 
of premalignant and malignant alterations in >8% of the 
patients with EPs is interesting, and it may be useful for 
the identification of specific clinical characteristics that are 
associated with the risk of malignant progression of EPs, 
which could potentially allow a ‘very high-risk’ population 
of women to be identified.

Obesity is considered to be a significant risk factor for 
the development of endometrial cancer (9,10). Furthermore, 
it is considered to be a risk factor for the development of EPs 
themselves (21), and in particular appears to lead to malig-
nant progression (22-24). In a study by Litta et al (25) a linear 
correlation between BMI and risk of malignancy in women 
with EPs was observed.

Obesity is a significant contributor to the global burden 
of chronic illnesses, including cancer development (8-10). In 
European countries, the prevalence of obesity varies from 
6 to 20%, with increased prevalence in Central and Eastern 
European countries, and reduced rates in France, Italy and 
certain Scandinavian countries (26). In the United States, the 
prevalence of obesity has increased from 15% in the early 
1970s to the most recent estimate of 34% in 2009-2010 (27,28).

As previously stated, obesity appears to have a significant 
role in the development of endometrial cancer. However, 
weight and BMI are not representative of all types of body 
adipose tissue distribution, and an increase in visceral fat, 
rather than obesity itself, appears to be associated with 
carcinogenesis. A visceral fat area >100 cm² at the umbilical 
level is considered to be a risk factor for cardiac disorders, 
diabetes mellitus and various types of cancer, and is defined 
as ‘visceral obesity’ (29). However, among overweight 
and obese women, only 66% possess a visceral fat area 
>100 cm² (30). Notably, the prevalence of complications is 
increased in patients with a visceral fat area >100 cm², even 
if these patients are not obese (31). The results of the present 
study suggest that weight and BMI alone do not assist with 
exact quantification of visceral fat.

Increased visceral fat has been associated with increased 
levels of circulating estrogens in postmenopausal women, 
reduced progesterone levels in premenopausal women and 
reduced levels of sex hormone-binding globulin, a protein 
that binds and modulates the biological activity of estro-
gens (32). In addition, visceral obesity is associated with 

decreased glucose tolerance, chronic hyperinsulinemia and 
increased levels of IGF-1 (33), and these mechanisms have 
been observed to be involved in endometrial carcinogenesis 
in type I and type II tumors (11,34). Furthermore, the produc-
tion of proinflammatory cytokines (TNFα, IL6 and CRP) has 
a significant role in the development of endometrial cancer; 
however, the underlying mechanisms remain to be eluci-
dated (35). Visceral obesity appears to be associated with 
chronic inflammatory processes, which may be confirmed 
by the detection of increased levels of inflammatory markers 
in the systemic circulation of obese patients (36). Addition-
ally, abdominal fat deposition appears to be associated with 
reduced levels of adiponectin (33), and it has been proven 
that adiponectin plays a protective role in carcinogenesis by 
enhancing insulin sensitivity, and its circulating levels are 
inversely correlated with cancer occurrence and stage (12).

As previously stated, an increase in visceral fat, rather 
than obesity itself, may represent a potential risk factor for 
endometrial cancer and malignant progression in women with 
EPs. In this context, it is important to find an easy‑to‑perform, 
rapid and non-invasive method for the evaluation of visceral 
adiposity; ultrasound evaluation of PFT may be utilized as 
an effective indicator of visceral fat deposition. PFT may be 
easily evaluated with the use of transabdominal ultrasound 
and, due to its potential correlation with the development of 
endometrial cancer, it may be useful, particularly in high-risk 
overweight or obese women, as a predictor of malignancy in 
endometrial lesions (13).

The results of the present study revealed a significantly 
increased PFT value in overweight and obese women diagnosed 
with preneoplastic and neoplastic EPs. In addition, this associa-
tion persisted in a multiple regression analysis. By contrast, BMI 
demonstrated no significant association with the development of 
preneoplastic and neoplastic lesions of the endometrium.

The present study, which was consistent with previously 
published data by Baiocchi et al (16), did not demonstrate any 
statistically significant difference between asymptomatic and 
symptomatic patients with regard to the presence of benign 
polyps and preneoplastic or neoplastic lesions. A potential 
explanation for this may be associated with the early diag-
nosis of polyps using transvaginal ultrasound, which is able 
to detect small polyps and endometrial thickness before they 
begin to bleed.

In previously published studies, advanced age (>60 years), 
menopausal status, HRT and AUB were observed to be risk 
factors for malignancy in women with EPs (4,7,16-18,37). In the 
present study, an age of >60 years was significantly associated 
with the risk of malignant progression of EPs; however, none 
of the remaining clinical variables considered were found to 
demonstrate such an association. These findings may be due 
to the restricted high-risk population considered in the present 
study.

In contrast to the results of previous studies (38,39), the 
present study did not identify HRT and tamoxifen treat-
ment to be significant predictors of endometrial cancer. 
This discrepancy may potentially be attributed to the small 
number of women included in the present study that were 
actually treated with HRT or tamoxifen.

In conclusion, ultrasound evaluation of PFT in overweight 
and obese women may assist with the identification of a 
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particularly high-risk subgroup of women. Therefore, regard-
less of symptoms or other clinical variables, these particularly 
high-risk women require appropriate counseling and prompt 
surgical removal of EPs. The small number of cases investi-
gated in the present study did not allow the definition of an 
ideal threshold for PFT with regard to risk of malignancy in 
EPs. However, the identification of a cut‑off level of PFT for 
the risk of malignant progression of EPs in obese women is 
advisable, and further studies may be required to achieve this.
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