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Abstract: We conducted a prospective observational study investigating the clinical relevance of 

endometrial thickness (ET) and abnormal uterine bleeding (AUB) on endometrial cancer (EC) risk 

in a cohort of postmenopausal patients undergoing diagnostic hysteroscopy and endometrial 

biopsy. Patients were divided into two groups according to the indication of diagnostic 

hysteroscopy: ET_Group (asymptomatic patients with endometrial thickness ≥ 4 mm) and 

AUB_Group (patients with a history of abnormal uterine bleeding). We further divided the 

AUB_Group into two subgroups based on endometrial thickness (AUB_Subgroup1: ET < 4 mm; 

AUB_Subgroup2: ET ≥ 4 mm). The primary outcome was the risk of endometrial cancer and atypical 

hyperplasia according to the indications of diagnostic hysteroscopy (AUB, ET ≥ 4 mm or both). The 

secondary outcome was to determine the best cut-off value of endometrial thickness to predict 

endometrial cancer in asymptomatic postmenopausal women. The prevalence of endometrial 

cancer and atypical hyperplasia in AUB_Group and ET_Group was 21% and 6.7% respectively. As 

well as for EC alone, higher prevalence of both conditions was observed in AUB_Subgroup2 (29.3%) 

in comparison to AUB_Subgroup1 (10.6%; p < 0.001). In asymptomatic patients the cut-off of 

endometrial thickness that showed the best sensitivity and specificity to diagnose endometrial 

cancer (100% and 80% respectively) was 11 mm (AUC of 91.4%; Expβ: 1067; CI 95%). In conclusion, 

considering the high risk of neoplasia, diagnostic hysteroscopy with endometrial biopsy should be 

mandatory in cases of abnormal uterine bleeding in postmenopausal patients. Moreover, we want 

to emphasize the need for further evidence stating the clinical relevance of endometrial thickness 

value in asymptomatic patients and the impact of individual risk factors on endometrial cancer 

development. 

Keywords: endometrial cancer; early diagnosis; endometrial thickness; diagnostic hysteroscopy; 

AUB; asymptomatic women; menopause 

 

1. Introduction 

Endometrial cancer (EC) represents the most common and the second most lethal gynecological 

cancer in developed countries, with a lifetime risk of occurrence estimated at 2.5% [1,2]. 
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EC mainly occurs in postmenopausal age, especially in the sixth and seventh decades of life. In 

about the 95% of cases the diagnosis is preceded by at least one episode of abnormal uterine bleeding 

(AUB), while the remaining patients are asymptomatic at the time of diagnosis [1–3]. 

The gold standard for diagnosis of EC is represented by endometrial biopsy (EB) with 

histopathological examination, preferably preceded by diagnostic hysteroscopy (HSC). However, 

due to its invasiveness, associated pain, risk of complications (0.3%, according to ACOG Committee 

opinion of March 2020, but considerable) and higher costs compared to ultrasound, HSC plus EB is 

not currently considered an effective strategy for EC screening in the general population [4]. However 

HSC is strictly recommended in the diagnostic management of patients with a high risk of cancer, 

such as women with AUB and “thickened endometrium” at pelvic ultrasound or with other risk 

factors (such as obesity, use of unopposed estrogen, atypical glandular cells on screening cervical 

cytology, family history of gynecologic malignancy, tamoxifen therapy) [5–8]. 

Differently from cervical cancer, whose impact on the global health has been completely 

changed since the introduction of the Papanicolau test, the search for an effective and reliable 

screening tool for EC is still in progress, even transvaginal ultrasonography alone seems appropriate 

[5,9–11]. Concerning asymptomatic postmenopausal women, endometrial thickness (ET) assessment 

through transvaginal ultrasound (TVUS) was celebrated by different authors as “the revolutionary 

tool” for EC screening due to minimal invasiveness, low costs and good repeatability [12]. 

Unfortunately, as stated by ACOG guidelines, TVUS should not be used as a screening tool for EC in 

asymptomatic women due to the low rate of cancer without bleeding. On the other hand, ACOG 

stated that TVUS is appropriate for an initial evaluation of postmenopausal bleeding, because an ET 

of 4 mm or lower seems to have a 99% negative predictive value for EC. We must consider that ET < 

4 mm does not exclude all the disease and it remains unclear if an ET cut-off could also be associated 

with EC in patients without AUB [3,8–10,13,14]. 

As a consequence of such uncertainties and unanimity of opinions among clinicians, there 

follows an excessive and probably inappropriate use of diagnostic tools, with high health costs and 

a lack of improvement in the early diagnosis of EC [11]. 

In this regard, in order to help physicians in the decision-making process that leads to HSC plus 

EB, we conducted a prospective study investigating the clinical relevance of ET and AUB on the risk 

of EC in a cohort of postmenopausal patients undergoing HSC plus EB at our center. Moreover, we 

evaluated the correlation between the individual risk factors of BMI, hormone therapy (HT), 

hypertension and diabetes mellitus and the prevalence of EC. 

2. Materials and Methods 

2.1. Study Design 

We conducted a prospective, observational study on a cohort of consecutive postmenopausal 

patients referred to Gynecological and Obstetrics Clinical Unit, Department of Women’s and 

Children’s Health, University of Padua/Hospital of Padua, for outpatient diagnostic hysteroscopy 

from June 2017 to June 2019. All patients signed a document approved by the hospital of Padua 

(protocol number 76359, Resolution of the executive director no. 1501) before the diagnostic 

procedure for the consent to the anonymous use of their clinical data for scientific purposes according 

to the European privacy law. 

2.2. Inclusion and Exclusion Criteria 

We considered eligible all patients with a history of natural menopause, defined as the 

spontaneous cessation of menses for at least twelve consecutive months after the age of forty years 

that could not be explained by medication or disease, in possession of a TVUS report with an ET 

measurement dated no more than three months before the diagnostic hysteroscopy. The patients 

were included in the study if they had an AUB history and/or an ET ≥ 4 mm at TVUS. TVUS reports 

were considered adequate only when the ET was measured, according to an ACOG statement, as the 

maximum anterior–posterior thickness of the endometrial echo on a long-axis transvaginal view of 
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the uterus, with attached iconography relative to the measurement [8,9]. Patients were recruited on 

the day of outpatient admission before the diagnostic HSC. 

Exclusion criteria were as follows: current or previous treatment with tamoxifen, aromatase 

inhibitors or Tibolone; unbalanced hormone therapy (HT); A TVUS report older than three months 

prior to HSC or without attached iconography; ET measurement not in accordance with ACOG 

guidelines; ongoing anticoagulant therapy; history of breast cancer; chemotherapy in the last twelve 

months. [15] 

2.3. Data Collection and Definition of Groups 

For each patient we recorded the indication to the exam, general features (age, BMI) and data 

about medical history (history of diabetes mellitus, hypertension previous balanced HT). 

Diabetes mellitus was defined according to SID criteria (Italian society of Diabetology) [16]. 

Hypertension was defined according to recent ESC/ESH guidelines for the management of arterial 

hypertension, valid at the end of enlistment [17]. According to BMI values, patients were considered 

as normal-weight (BMI between 18–24.9 Kg/m2), over-weight (BMI between 25–29.9 Kg/m2) or obese 

(BMI ≥ 30 Kg/m2). 

For data analysis patients were split according to the indication for diagnostic HSC in ET_Group 

(asymptomatic patients with ET ≥ 4 mm) and AUB_Group (patients with history of AUB). Those 

included in AUB_Group were subsequently divided into two subgroups based on ET values 

(AUB_Subgroup1: ET < 4 mm; AUB_Subgroup2: ET ≥ 4 mm). All included patients underwent a 

diagnostic HSC with endometrial sampling in order to evaluate the uterine cavity and endometrial 

pattern (this is the standard of care in our unit in cases of menopausal patients with endometrium ≥ 

4mm and/or AUB). 

2.4. Diagnostic Hysteroscopy and Endometrial Sampling 

Diagnostic HSC was performed in outpatient regimen with a vaginoscopic approach using a 

continuous-flow hysteroscope (Karl Storz—Karl Storz GmbH & Co., Tuttlingen, Germany) with 

saline solution (0.9% sodium chloride, pH 5.5) as a distension medium and 30° angle view optics (2.9 

mm diameter). 

The exploration of the uterine cavity consisted of a panoramic view of the cavity followed by a 

thorough evaluation of the endometrial pattern. In case of great discomfort or pain or internal cervical 

ostium stenosis, the procedure was suspended and subsequently performed in day surgery regimen 

under anesthesia. 

The endometrial pattern was systematically evaluated according to a standard form and 

classified in normal hysteroscopy or suspected for a specific condition between benign lesion (polyp, 

myoma), low-risk hyperplasia, high-risk hyperplasia and carcinoma basing on a HYCA 

(hysteroscopic cancer) scoring system [18]. See Table 1 for details. 

Table 1. Endometrial evaluation during hysteroscopy. 

Variable Pattern Characteristics 

Generality 

Atrofic  

Thickened  

Uneven 

Surface 

Regular  

Polypoid (Local v.s. Diffuse)  

Papillary projections (Local v.s. Diffuse)  

Irregular surface (Local v.s. Diffuse) 

Necrosis 

No evidence  

Surface necrosis  

Candy floss pattern  

Hyperintense white spots 
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Vessel pattern 

Regular  

Irregular branching  

Irregular distribution 

Gland pattern 
Regular  

Dilated glands and glands with irregular openings 

Suspected for 

Regular  

Low-risk hyperplasia  

High-risk hyperplasia  

Adenocarcinoma 

After hysteroscopy, an endometrial biopsy (EB) was obtained for each patient. In detail, in case 

of diffuse endometrial changes, a curettage of uterine cavity with Novak cannula was performed at 

the end of the hysteroscopic procedure, while the focal lesions were removed using a resectoscope at 

a later time. All endometrial specimens were sent to the pathologist and classified in three 

histopathological categories: no disease (atrophic endometrium or benign lesion); AH (atypical 

hyperplasia); EC (endometrial cancer). 

The findings on microscopic analysis of resectoscopic biopsy specimens and the Novak cannula 

samples at hysteroscopy served as the reference standard for statistical analysis. 

2.5. Outcomes of the Study 

The primary outcome of our study was to assess the risk of endometrial cancer and atypical 

hyperplasia in relation to the indication for diagnostic HSC (AUB, ET ≥ 4 mm or both). 

The secondary outcome was to determine the best cut-off value of ET for the prediction of EC in 

asymptomatic postmenopausal women (ET_Group—asymptomatic patients with ET ≥ 4 mm). 

The third outcome was to evaluate the impact of overweight (BMI ≥ 25 Kg/m2), hypertension, 

diabetes and EPT (estrogen plus progestin therapy) on the risk of EC according to the indication for 

HSC. 

2.6. Statistical Analysis 

Data were analyzed by SPSS 22.0 software (SPSS Inc, Chigaco, IL). A statistical power analysis 

was performed for sample size estimation. Considering an estimated prevalence of EC or AH in 

postmenopausal asymptomatic patients with ET ≥ 4 mm of about 3% and an estimated prevalence of 

about 15% in postmenopausal patients with AUB, applying an alpha = 0.05 and a power = 0.80 with 

a 1:1 ratio, we calculated that a minimum sample size of 86 per group could be adequate for the main 

endpoint of the study; considering a possible drop out of about 10%, we decided to set a minimum 

sample size of 95 patients per group [19,20]. 

Continuous variables were calculated as mean plus or minus the standard deviation, whereas 

qualitative variables were presented as absolute frequencies and percentages. Comparisons between 

categorical variables were tested by using contingency tables and chi-square test or Fisher’s test when 

necessary. Comparisons between normally distributed continuous variables were performed by 

using Student’s t-test. The Mantel‐Haenszel method was used to estimate relative risk (RR). Receiver 

operating characteristic (ROC) curves were elaborated to assess the performance of ET to detect EC 

among asymptomatic women. Multiple logistic regression was used to identify the effect of BMI 

(normal weight versus overweight/obese), hypertension, diabetes mellitus and endometrial 

thickening on EC diagnosis. Statistical significance was determined using two-tailed p-values, and 

the significance level was set at p < 0.05. 
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3. Results 

3.1. Patients’ Characteristics 

Between June 2017 and June 2019, 903 postmenopausal patients referred to the Obstetrics and 

Gynecological Clinic of Padua for diagnostic HSC, of which 518 were assessed for eligibility. Among 

518 patients, 84 were excluded for inadequate or outdated TVUS documentation, while 435 were 

included in the study. 

Among these 435 women, 329 were asymptomatic and were referred to diagnostic HSC due to 

ET ≥ 4 mm (ET_Group). One hundred and six patients received indication to HSC due to AUB 

(AUB_Group), of which 48 were with ET < 4 mm (AUB_Subgroup1) and 58 were with ET ≥ 4 mm 

(AUB_Subgroup2). After histological examination, four patients (three patients of ET_Group and one 

patient of AUB_Group) were excluded due to insufficient specimens. Therefore, 431 patients were 

considered for the statistical analysis. See Figure 1 for details. 

Mean age was 63.8 ± 9.3 years and mean BMI was 26.07 ± 5.31 kg/m2. Overweight (BMI ≥ 25 

Kg/m2) and hypertension were identified respectively in 22.5% and 32% of the study population. See 

Table 2 for details. 

 

Figure 1. Flow chart of the study. 

Table 2. General features of patients included in the study. 

Variable Frequency 

Age (y) 63.8 (±9.3) 

BMI (kg/m2) 26.07 (±5.31) 

Overweight (n) 114 (26.5%) 

Obesity (n) 97 (22.5%) 

Hypertension (n) 138 (32%) 

Diabetes Mellitus (n) 63 (15%) 

Hormone Replacement Therapy (n) 77 (17.9%) 

3.2. Risk of Endometrial Cancer and Atypical Hyperplasia 

From the analysis of histological specimens, we found a prevalence of EC of 3.7% (12 patients) 

in ET_Group, versus a prevalence of 15.2% (16 patients) in AUB_Group (p < 0.001). Histological 

examination all resulted in endometrioid endometrial adenocarcinoma. The RR for diagnosing EC in 

case of AUB was estimated to be 4.1 (CI 95% 2.02 to 8.46). 



Diagnostics 2020, 10, 257 6 of 11 

 

In AUB_Group, among the 16 women with a diagnosis of EC, 4 patients were observed in 

AUB_Subgroup1 and 12 in AUB Subgroup2, with a significantly higher prevalence of EC in women 

with ET ≥ 4 mm and AUB rather than AUB alone (20.7% vs 8.5%; p < 0.001). 

Next, we analyzed contextually the diagnosis of both EC and AH into the two groups. We 

observed respectively a prevalence of 21% (22 patients; p > 0.001) in AUB_Group and 6.7% (22 

patients; p > 0.001) in ET_Group. 

The RR for diagnosing EC and AH in cases of AUB was estimated to be 3.1 (CI 95% 1.79 to 5.37). 

Moreover, as well as for EC alone, higher prevalence of both conditions was observed in 

AUB_Subgroup2 (29.3%; 17 patients) in comparison to AUB_Subgroup1 (10.6%; 5 patients; p < 0.001). 

See Table 3 for details. 

Table 3. Prevalence of endometrial cancer and atypical hyperplasia according to Groups. 

Groups EC Negative p Value 

ET_Group (n = 326)  

(ET ≥ 4 mm asymptomatic) 
12 (3.7%) 314 (96.3%) 

<0.001 

AUB Group (n = 105) 16 (15.2%) 89 (84.8%) 

AUB Subgroup 1 (n = 47)  

(ET < 4 mm) 
4 (8.5%) 43 (91.5%) 

<0.001 
AUB Subgroup 2 (n = 58)  

(ET ≥ 4 mm) 
12 (20.7%) 46 (79.3%) 

 EC and Atypical Hyperplasia Negative p Value 

ET_Group (n = 326)  

(ET ≥ 4 mm asymptomatic) 
22 (6.7%) 304 (93.3%) 

<0.001 

AUB Group (n = 105) 22 (21.0%) 83 (79.0%) 

AUB Subgroup 1 (n = 47)  

(ET < 4 mm) 
5 (10.6%) 42 (89.4%) 

<0.001 
AUB Subgroup 2 (n = 58)  

(ET ≥ 4 mm) 
17 (29.3%) 41 (70.7%) 

Legend: ET (endometrial thickness); EC (endometrial cancer); AUB (abnormal uterine bleeding) 

3.3. Diagnostic Test Accuracy 

The estimation of the risk of EC in relation to ET alone (ET_Group), obtained through a ROC 

curve analysis, showed an AUC of 91.4% (Exp: 1.067; CI 95%). The cut-off with the best sensitivity 

and specificity for EC diagnosis (respectively 100% and 80%) resulted 11 mm, with a progressive 

increase of EC risk to the value of 30 mm (p = 0.001). Overcoming the value of 30 mm, the risk of EC 

did not show any further increase. 

AUB_Group sensitivity and specificity of transvaginal ultrasound for EC screening (with 4 mm 

cut-off to define an abnormal endometrial thickening) resulted respectively 75% (CI 95% 47.62% to 

92.73%) and 48.3% (CI 95% 37.59% to 59.16%). 

3.4. Impact of Other Factors on the Risk of EC 

Concerning the connection between EC and the risk factors ET, BMI, hypertension, diabetes and 

EPT, in the multiple logistic regression model we found a correlation only for ET (Expß 1.067, p = 

0.015) and BMI ≥ 25 Kg/m2 (Expβ 6.826, p = 0.019), while for the other variables we did not observe 

significant results. 

4. Discussion 

4.1. General Considerations 

In the last twenty years, the increased life expectancy of women has led to a significant rise in 

the social impact of EC, with about 200,000 new diagnoses and 50,000 deaths worldwide each year 

[21]. According to ACOG guidelines, transvaginal ultrasonography is a reasonable alternative to 
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endometrial sampling as a first approach in evaluating a postmenopausal woman with an initial 

episode of bleeding if prior probability of cancer and hyperplasia is low. In these women, an 

endometrial thickness of 4 mm or less has a greater than 99% negative predictive value for detecting 

EC [8]. These findings were confirmed by Long et al. in a recent meta-analysis that proposed an 

endometrial thickness cut-off of ≥ 5 mm as good enough to rule out the presence of EC in patients 

with AUB [22]. However, different authors raised concerns about an approach based only on ET-

specific cut-offs to exclude the presence of EC and our results support these findings [23–25]. 

4.2. Main Findings 

In line with our previous experience, although patients with ET ≥ 4 mm showed a significantly 

higher prevalence of EC in comparison to women with ET < 4 mm, the overall accuracy of ET in the 

detection of cancer appeared too poor, precisely with 75% sensitivity and 48.3% specificity. Moreover, 

we found an alarmingly high prevalence of EC in symptomatic patients with ET < 4 mm (8.5%), 

suggesting that the value of ET in patients with AUB probably needs to be further explored, or 

eventually needs to be combined with other risk factors in a new diagnostic score for EC. In this 

regard, Long et al., at the end of his meta-analysis, considered some clinical EC risk scoring systems, 

but all of them resulted in lower sensibility and specificity than TVUS alone using ET cut-off ≥ 5 mm 

[22]. 

In this regard we need to underline that there is lack of consensus about the best ET “warning 

cut-off” to use (3, 4 or 5 mm) for the selection of patients with AUB that require an EB; in addition, 

none of the suggested cut-off showed a sensitivity of 100% [10,11,22,26]. In particular, Long et al. 

showed that ET cut-offs of ≥ 3 mm, ≥ 4 mm, ≥ 5 mm all seemed sensitive for EC among women with 

AUB history, and therefore he supported the use of an ET cut-off of 5 mm due to the higher specificity 

[22]. On the other hand, some authors believed that 4–5% false negative rate in cancer detection was 

unacceptable in symptomatic women. [25] 

It is also universally known that TVUS is an operator-dependent technique, with a significant 

inter- and intra-operator variability and non-negligible bias especially in small measurements, in 

which even a single millimeter, more or less, may be discriminative for the subsequent clinical choice 

[27]. 

For all these reasons we believe that, waiting for further evidence about ET safety, its clinical 

significance should be considered with caution and probably not absolutely discriminative for biopsy 

in patients with AUB, particularly for high-risk patients or patients with recurrent or persistent AUB 

[28]. In fact, ACOG recommended that ultrasonography should be used only for patients with initial 

AUB whose prior probability of cancer and hyperplasia is low enough that no additional testing 

would be required after a normal ultrasonography. Endometrial sampling should be the first-line test 

for women with postmenopausal bleeding at higher risk (based on clinical risk factors or clinical 

presentation). Moreover, women with persistent or recurrent bleeding should trigger additional 

evaluation, such as endometrial sampling and hysteroscopy [8]. A suggestion for further studies 

could be the use of ET as a tool to define the urgency of EB in women with postmenopausal AUB 

[23,29]. 

Different international societies have stated that no screening for EC results are recommended 

in asymptomatic postmenopausal patients, and so the use of ET measurement should be avoided in 

the evaluation of EC risk [8–11]. 

However, although there is general consensus in discouraging the measurement of ET in this 

group of patients, physicians commonly deal with a clinical dilemma when they have to manage a 

patient with an “incidentally discovered thickened endometrium” during a TVUS performed for 

other reasons. 

Indeed, to date, the clinical significance of ET in this group of patients has not been completely 

elucidated despite the important step forward in non-invasive gynecologic diagnostics and in mini-

invasive gynecologic surgery, resulting in an overflow of postmenopausal patients to diagnostic HSC 

services and a rise in health care costs [11,30,31]. Due to a lack of unanimous international consensus, 

our daily clinical practice is to offer a diagnostic HSC both in cases of AUB and in cases of an 
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incidental discovery of ET ≥ 4 mm. In fact, we found that the incidental finding of ET ≥ 4 mm 

represented the main indication for diagnostic HSC in our center (75.6% of the study population), 

with only a small prevalence of EC (3.68%) and AH (3.07%) and a high percentage of negative biopsy 

(93.25%). 

According to SOGC and ACOG, in the light of our experience, we believe that a threshold of 4 

mm, commonly used in cases of patients with AUB, should not be extrapolated to asymptomatic 

patients due to poor positive predictive value [8]. Indeed, the incidence of ET ≥ 4 mm in asymptomatic 

postmenopausal women have been reported to be up to 17%, extremely high in comparison to the 

incidence of endometrial cancer (lower than 2/1000) [4,8,11]. In this regard, according to Smith-

Bindman et al., we interestingly found a significant risk of cancer only for values of ET considerably 

higher than 4 mm, starting from 11 mm [14,32]. Intriguingly, the cut-off value 11 mm showed a 100% 

sensitivity and 80% specificity for EC detection, with a progressive increase of cancer risk for 

ascending values up to 30 mm. The cause of the observed stop in the growing trend of risk for values 

higher than 30 mm was probably due to the unlikelihood of a “such thick endometrium” to be 

asymptomatic in the case of cancer, as opposed to some benign lesions as large polyps, which may 

sometimes not correlate with AUB. 

Moreover, an interesting finding emerged from our analysis of the correlation between some 

individual risk factors and EC prevalence [33,34]. We found a strong correlation between EC and 

elevated BMI, while no increase of risk emerged in patients with hypertension, diabetes or a history 

of EPT, different from the findings of Maatela et al. and other authors. [35–37]. 

In detail, we found that overweight (including obese) patients (with BMI ≥ 25 Kg/m2) were much 

more likely to be affected by EC in comparison to normal-weight patients, suggesting that BMI has 

not only a weight on the surgical time and overall survival of patients with EC, but should also be 

considered in the decision-making process of both symptomatic and asymptomatic postmenopausal 

women to nominate them for HSC plus EB [38–42]. 

4.3. Strengths and Limitations 

The strength of our study is represented by the prospective enrolment of patients and the 

accurate study design with strict inclusion and exclusion criteria. At the same time, although we 

enrolled a relevant number of patients, most of them were asymptomatic which therefore led to a 

substantial difference in sample size among ET_group and AUB_group, with a limited number of 

cancer cases. 

Diagnostic Hysteroscopies and biopsies were all performed by the same operator (CS) with 

several years of experience in hysteroscopy. On the other hand, endometrial thickness assessment 

was not performed by the same operator and that could lead to differences in its evaluation, since 

TVUS is an operator-dependent technique, with a significant inter- and intra-operator variability and 

non-negligible bias, especially in small measurements. 

5. Conclusions 

In our opinion, the present study provides useful information for physicians, adding new and 

interesting insights into the risk assessment for EC in relation to the indication of the execution of 

diagnostic HSC plus biopsy. In particular, considering the increased risk of cancer in asymptomatic 

postmenopausal patients with ET ≥ 11, we want to emphasize the need for further evidence stating 

the clinical relevance of ET value in this group of patients and the impact of individual risk factors 

on the risk of EC. With Breijer et al., we sincerely believe that the choice of the best diagnostic 

approach for EC cannot disregard a careful assessment of a patient’s characteristics that should be 

evaluated case by case, in the view of a “personalized diagnostic workup” [11,24,30,34,43]. 

Finally, our experience puts a question mark about the safety of ET in excluding cancer in 

patients with AUB, raising the reasonable assumption that diagnostic HSC with EB might always be 

performed in this group of patients. 

Author Contributions: C.S.: conception, design of the work, data interpretation and procedures performance, 

supervision; A.V.: methodology; statistical analysis; M.M., A.L.T.: acquisition of data, manuscript writing; S.T., 



Diagnostics 2020, 10, 257 9 of 11 

 

M.P.: acquisition of data and data curation; L.S.D.L.: manuscript writing; S.G.V.: statistical analysis and data 

interpretation, M.S.: validation and manuscript revision; M.N.: design of the work, data interpretation and 

manuscript writing. All authors have read and agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Secord AA, Hasselblad V, Von Gruenigen VE, Gehrig PA, Modesitt SC, Bae-Jump V, Havrilesky LJ. Body 

mass index and mortality in endometrial cancer: A systematic review and meta-analysis. Gynecol Oncol. 

2016, 140, 184-90. 

2. American Cancer Society. Cancer Facts & Figures 2015; American Cancer Society: Atlanta, GA, USA, 2015. 

3. Yaşa, C.; Dural, O.; Baştu, E.; Uğurlucan, F.G.; Nehir, A.; Iyibozkurt, A.C. Evaluation of the diagnostic role 

of transvaginal ultrasound measurements of endometrial thickness to detect endometrial malignancy in 

asymptomatic postmenopausal women. Arch. Gynecol. Obstet. 2016, 294, 311–316. 

4. The Use of Hysteroscopy for the Diagnosis and Treatment of Intrauterine Pathology: ACOG Committee 

Opinion, Number 800. Obstet. Gynecol. 2020, 135, e138–e148, doi:10.1097/AOG.0000000000003712. 

5. Vitale SG. The Biopsy Snake Grasper Sec. VITALE: A New Tool for Office Hysteroscopy. J Minim Invasive 

Gynecol. 2019 Dec 26. doi: 10.1016/j.jmig.2019.12.014 

6. Litta P, Merlin F, Saccardi C, Pozzan C, Sacco G, Fracas M, Capobianco G, Dessole S. Role of hysteroscopy 

with endometrial biopsy to rule out endometrial cancer in postmenopausal women with abnormal uterine 

bleeding. Maturitas 2005, 50, 117–123. 

7. Dibi, R.P.; Zettler, C.G.; Pessini, S.A.; Ayub, A.V.; De Almeida, S.B.; Da Silveira, G.P. Tamoxifen use and 

endometrial lesions. Menopause 2009, 16, 293–300. 

8. ACOG Committee Opinion No. 734: The Role of Transvaginal Ultrasonography in Evaluating the 

Endometrium of Women with Postmenopausal Bleeding. Obstet Gynecol. 2018, 131, e124–e129. 

9. American College of Obstetricians and Gynecologists. ACOG Committee Opinion No. 440: The Role of 

Transvaginal Ultrasonography in the Evaluation of Postmenopausal Bleeding. Obstet Gynecol. 2009, 114 2 

Pt 1, 409–411. 

10. Goldstein RB, Bree RL, Benson CB, Benacerraf BR, Bloss JD, Carlos R, Fleischer AC, Goldstein SR, Hunt RB, 

Kurman RJ, Kurtz AB, Laing FC, Parsons AK, Smith-Bindman R, Walker J. Evaluation of the woman with 

postmenopausal bleeding: Society of Radiologists in Ultrasound-Sponsored Consensus Conference 

statement.. J. Ultrasound Med. 2001, 20, 1025–1036. 

11. Wolfman W. No. 249-Asymptomatic Endometrial Thickening. J. Obstet. Gynaecol. Can. 2018, 40, 367-e377.  

12. Osmers, R.; Völksen, M.; Rath, W.; Kuhn, W. Vaginal sonography: A screening method for early detection 

of ovarian tumors and endometrial cancers? Arch. Gynecol. Obstet 1989, 245, 602–606. 

13. Doubilet, P.M. Diagnosis of abnormal uterine bleeding with imaging. Menopause 2011, 18, 421–424. 

14. Alcázar JL, Bonilla L, Marucco J, Padilla AI, Chacón E, Manzour N, Salas A. Risk of endometrial cancer and 

endometrial hyperplasia with atypia in asymptomatic postmenopausal women with endometrial thickness 

≥11 mm: A systematic review and meta-analysis.. J. Clin. Ultrasound 2018, 46, 565–570.  

15. Saccardi C, Gizzo S, Patrelli TS, Ancona E, Anis O, Di Gangi S, Vacilotto A, D'Antona D, Nardelli GB. 

Endometrial surveillance in tamoxifen users: role, timing and accuracy of hysteroscopic investigation: 

observational longitudinal cohort study. Endocr. Relat. Cancer 2013, 20, 455–462. 

16. Società Italiana di Diabetologia e Associazione Medici Diabetologi. Standard Italiani per la Cura del Diabete 

Mellito; Società Italiana di Diabetologia e Associazione Medici Diabetologi: Rome, Italy, 2018. Available at 

https://aemmedi.it/wp-content/uploads/2009/06/AMD-Standard-unico1.pdf 

17. Bryan, W.; Giuseppe, M.; Wilko, S.; Enrico, A.R.; Michel, A.; Michel, B.; Denis, L.C.; Antonio, C.; Giovanni 

de, S.; Anna, D.; et al. ESC Scientific Document Group, 2018 ESC/ESH Guidelines for the management of 

arterial hypertension: The Task Force for the management of arterial hypertension of the European Society 

of Cardiology (ESC) and the European Society of Hypertension (ESH). Eur. Heart J. 2018, 39, 3021–3104. 

18. Dueholm, M.; Hjorth, I.M.D.; Secher, P.; Jørgensen, A.; Ørtoft, G. Structured Hysteroscopic Evaluation of 

Endometrium in Women With Postmenopausal Bleeding. J. Minim. Invasive Gynecol. 2015, 22, 1215–1224. 

19. Giannella, L.; Mfuta, K.; Setti, T.; Boselli, F.; Bergamini, E.; Cerami, L. Diagnostic accuracy of endometrial 

thickness for the detection of intra-uterine pathologies and appropriateness of performed hysteroscopies 



Diagnostics 2020, 10, 257 10 of 11 

 

among asymptomatic postmenopausal women. Eur. J. Obstet. Gynecol. Reprod. Boil. 2014, 177, 29–33, 

doi:10.1016/j.ejogrb.2014.03.025. 

20. Kim, A.; Lee, J.Y.; Chun, S.; Kim, H.Y. Diagnostic utility of three-dimensional power Doppler ultrasound 

for postmenopausal bleeding. Taiwan. J. Obstet. Gynecol. 2015, 54, 221–226. 

21. Mohr, S.B.; Garland, C.F.; Gorham, E.D.; Grant, W.B.; Garland, F.C. Is ultraviolet B irradiance inversely 

associated with incidence rates of endometrial cancer: An ecological study of 107 countries. Prev. Med. 2007, 

45, 327–331. 

22. Long B, Clarke MA, Morillo ADM, Wentzensen N, Bakkum-Gamez JN. Ultrasound detection of 

endometrial cancer in women with postmenopausal bleeding: Systematic review and meta-analysis. 

Gynecol Oncol. 2020 Jan 30. pii: S0090-8258(20)30085-8. doi: 10.1016/j.ygyno.2020.01.032  

23. Li, Y.-T.; Lee, W.-L.; Tsui, K.-H. Endometrial thickness still presents a best reference to predict endometrial 

cancer. Taiwan. J. Obstet. Gynecol. 2016, 55, 148–149. 

24. Breijer, M.C.; Mol, B.W.J. Transvaginal ultrasound measurement of the endometrium remains the first line 

test for investigating postmenopausal bleeding but integration of patient characteristics into testing may 

further improve diagnostic algorithms. BJOG 2015, 123, 447. 

25. Tabor, A.; Watt, H.C.; Wald, N.J. Endometrial thickness as a test for endometrial cancer in women with 

postmenopausal vaginal bleeding. Obstet Gynecol. 2002, 99, 663–670.  

26. Colombo N, Preti E, Landoni F, Carinelli S, Colombo A, Marini C, Sessa C; ESMO Guidelines Working 

Group. Endometrial cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. 

Ann. Oncol. 2013, 24 (Suppl. S6), vi33–vi38. 

27. Leone FP, Timmerman D, Bourne T, Valentin L, Epstein E, Goldstein SR, Marret H, Parsons AK, Gull B, 

Istre O, Sepulveda W, Ferrazzi E, Van den Bosch T. Terms, definitions and measurements to describe the 

sonographic features of the endometrium and intrauterine lesions: a consensus opinion from the 

International Endometrial Tumor Analysis (IETA) group.. Ultrasound Obstet. Gynecol. 2010, 35, 103–112. 

28. Tinelli, R.; Tinelli, F.G.; Cicinelli, E.; Malvasi, A.; Tinelli, A. The role of hysteroscopy with eye-directed 

biopsy in postmenopausal women with uterine bleeding and endometrial atrophy. Menopause 2008, 15 4 Pt 

1, 737–742. 

29. Dueholm, M.; Marinovskij, E.; Hansen, E.S.; Møller, C.; Ørtoft, G. Diagnostic methods for fast-track 

identification of endometrial cancer in women with postmenopausal bleeding and endometrial thickness 

greater than 5 mm. Menopause 2015, 22, 616–626. 

30. Saccardi C, Gizzo S, Vitagliano A, Noventa M, Micaglio M, Parotto M, Fiorese M, Litta P. Peri-incisional 

and intraperitoneal ropivacaine administration: a new effective tool in pain control after laparoscopic 

surgery in gynecology: a randomized controlled clinical trial. Surg Endosc. 2016, 30, 5310-5318 

31. Noventa M, Ancona E, Quaranta M, Vitagliano A, Cosmi E, D'Antona D, Gizzo S. Intrauterine Morcellator 

Devices: The Icon of Hysteroscopic Future or Merely a Marketing Image? A Systematic Review Regarding 

Safety, Efficacy, Advantages, and Contraindications. Reprod Sci. 2015, 22, 1289-96.  

32. Smith-Bindman, R.; Weiss, E.; Feldstein, V. How thick is too thick? When endometrial thickness should 

prompt biopsy in postmenopausal women without vaginal bleeding. Ultrasound Obstet. Gynecol. 2004, 24, 

558–565. 

33. Linkov F, Edwards R, Balk J, Yurkovetsky Z, Stadterman B, Lokshin A, Taioli E. Endometrial hyperplasia, 

endometrial cancer and prevention: gaps in existing research of modifiable risk factors. Eur. J. Cancer 2008, 

44, 1632–1644. 

34. Eitan R, Saenz CC, Venkatraman ES, Hann L, Bach A, Gretz E, Barakat RR, Chi DS. Pilot study 

prospectively evaluating the use of the measurement of preoperative sonographic endometrial thickness 

in postmenopausal patients with endometrial cancer. Menopause 2005, 12, 27–30. 

35. Maatela, J.; Aromaa, A.; Salmi, T.; Pohja, M.; Vuento, M.; Grönroos, M. The risk of endometrial cancer in 

diabetic and hypertensive patients: A nationwide record-linkage study in Finland. Ann. Chir. Gynaecol. 

Suppl. 1994, 208, 20–24. 

36. Anderson GL, Judd HL, Kaunitz AM, Barad DH, Beresford SA, Pettinger M, Liu J, McNeeley SG, Lopez 

AM; Women's Health Initiative Investigators. Effects of estrogen plus progestin on gynecologic cancers 

and associated diagnostic procedures: the Women's Health Initiative randomized trial. JAMA 2003, 290, 

1739–1748. 

37. Martínez_Rubio, M.; Alcazar, J. Ultrasonographic and pathological endometrial findings in asymptomatic 

postmenopausal women taking antihypertensive drugs. Maturitas 2003, 46, 27–32. 



Diagnostics 2020, 10, 257 11 of 11 

 

38. Sit, A.S.Y.; Modugno, F.; Hill, L.M.; Martin, J.; Weissfeld, J.L. Transvaginal ultrasound measurement of 

endometrial thickness as a biomarker for estrogen exposure. Cancer Epidemiol. Biomark. Prev. 2004, 13, 1459–

1465. 

39. Aarestrup J, Gamborg M, Tilling K, Ulrich LG, Sørensen TI, Baker JL. Childhood body mass index growth 

trajectories and endometrial cancer risk. Int J Cancer. 2017, 140, 2, 310-315.  

40. Andolf, E.; Dahlander, K.; Aspenberg, P. Ultrasound thickness of the endometrium correlated to body 

weight in asymptomatic postmenopausal women. Obstet Gynecol. 1993, 82, 936–940. 

41. Arem H, Pfeiffer RM, Moore SC, Brinton LA, Matthews CE. Body mass index, physical activity, and 

television time in relation to mortality risk among endometrial cancer survivors in the NIH-AARP Diet and 

Health Study cohort. Cancer Causes Control. 2016, 27, 1403–1409 

42. Litta P, Fabris AM, Breda E, Bartolucci C, Conte L, Saccardi C, Nappi L. Laparoscopic surgical staging of 

endometrial cancer: does obesity influence feasibility and perioperative outcome? Eur. J. Gynaecol. Oncol. 

2013, 34, 231–233.  

43. Gizzo, S.; Fabris, A.; Litta, P.; Saccardi, C. Estimated intermediate risk endometrial cancer: Debate and new 

perspectives on therapy individualization and prognosis establishment starting from a peculiar case. Int. J. 

Clin. Exp. Pathol. 2014, 7, 2664–2669. 

 

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 

article distributed under the terms and conditions of the Creative Commons Attribution 

(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


