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ABSTRACT

Objective. The aim of the study was to identify the cut-off of endometrial 
thickening for the early suspicion of malignancy and to demonstrate the su-
periority of hysteroscopy over ultrasound in the diagnosis of asymptomatic 
intracavitary uterine pathologies. 
Patients and Methods. 105 women in menopausal state with endometrial 
thickening > 4 mm and without any symptoms were recruited. The patients 
then underwent hysteroscopy and received biopsy.  The cut-off value for ul-
trasonography-measured endometrial thickening above which it would be 
possible to raise a more likely suspect of malignancy is 8 mm. Moreover, the 
single benign polyp is the most prevalent intracavitary uterine pathology. 
Results. There isn’t a statistically significant correlation between finding a ho-
mogeneous endometrial thickening upon ultrasonography and the presence 
of a benign polyp. 
Conclusions. Hysteroscopy has to be considered the gold standard diagnostic 
exam.

Key words 
Bleeding; endometrium; thickening; hys-
teroscopy; ultrasound; menopause.

INTRODUCTION

Postmenopausal Bleeding (PMB) is the main symp-
tom in patients with endometrial thickening detected 
using transvaginal ultrasound, prompting the gynae-
cologist to perform a hysteroscopy [1, 2]. Absence of 
abnormal bleeding or total absence of other symp-
toms may be common with endometrial polyp [3, 4]. 

The risk of malignancy of the postmenopausal en-
dometrial asymptomatic polyp has been thoroughly 
demonstrated not to exceed 1.2-1.5% [5, 6]. In most 
cases of postmenopausal endometrial carcinoma, the 
diagnosis is made in the presence of PMB (in this case 
the risk of malignancy is 2.2%). It is useful to provide 
an answer as to what is the prevalence of endome-
trial carcinoma in totally asymptomatic patients [7]. 
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Based on the study by Smith-Bindmann et al., the 
proportion of cases with diagnosis of endometrial 
carcinoma is not greater than 6.7% if the endometri-
um has a thickness > 11 mm, and it is 0.002% if the 
endometrium thickness measures < 11 mm [8]. 
An asymptomatic lesion, in fact, is not necessari-
ly benign so it must always be studied. Among the 
more aggressive tumours of the uterus, for instance, 
there are the leiomyosarcomas (rare hysteroscopic di-
agnosis). They are rapidly metastatic but frequently 
asymptomatic [9]. Leiomyosarcomas, albeit rarely, 
can macroscopically affect the uterine cavity with a 
similar polypoid appearance or, if well differentiated, 
with characteristics much alike to a leiomyoma.
The Literature currently agrees on an ultrasound cut-
off of 4 mm for endometrial thickness, above which 
hysteroscopy should be performed. Conversely, data 
are still uncertain about the cut-off above which the 
risk of malignancy should be considered increased. 
The group of patients more exposed to endometri-
al hyperplasia and carcinoma are postmenopausal 
women, under treatment for ER+breast cancer and 
especially taking Tamoxifen, for which many stud-
ies propose a 5 to 10 mm endometrial thickness cut-
off for a suspect of malignancy [10, 11].  According 
to Perez-Medina, in fact, the endometrial atrophic 
pattern is the most common one during the first 
year of Tamoxifen therapy, occurring in 58.3% of 
patients [12]. The risk of endometrial cancer associ-
ated with the use of Tamoxifen was however reas-
sessed in a study of 1,119 patients, with 681 women 
being treated with this drug. It demonstrated that 
Tamoxifen does not seem to be associated with a 
higher rate of endometrial cancer in women with 
breast cancer, in comparison with women treated 
with aromatase inhibitors or without treatment [13]. 
Endometrial biopsy plays a central role in diagnosis; 
thanks to it, hysteroscopy gains the title of gold stan-
dard diagnostic test. Ultrasound, on the other hand, 
has a screening function that can suggest possible 
histological diagnoses through main and soft mark-
ers. The main goal of this study is to demonstrate the 
crucial role of hysteroscopy in comparison with ul-
trasonography in the diagnosis of the intracavitary 
uterine pathologies in postmenopausal patients with 
asymptomatic thickening [14]. For this purpose, the 
ultrasound observations were initially compared to 
the hysteroscopic and histopathological ones. What 
is described above aims at an early diagnosis of en-
dometrial cancer. In this sense, there are many open 
fields of research, especially in the context of bio-
markers. The applicability of relative telomere length 

(RTL) in cell-free DNA (cfDNA) as a tool for the ear-
ly diagnosis of endometrioid endometrial cancer is 
being evaluated. It turns out to be shorter in women 
with malignant pathology in its early stages. Its diag-
nostic performance seems, however, unsatisfactory 
for cancer progression, staging and grading [15].
At the same time, the research is looking for reli-
able pre-surgical staging methods, like associating 
hysteroscopy with imaging techniques. The inte-
gration of magnetic resonance imaging and hys-
teroscopic biopsies showed an elevated accuracy 
and high rates of sensitivity (85.0%) and specifici-
ty (88.5%) in identifying low-risk patients who do 
not need comprehensive surgical staging without 
receiving lymphadenectomy [16]. The involve-
ment of the lymph nodes is an important prognos-
tic index, although it has no therapeutic utility in 
the early stages [17]. Furthermore, the presence of 
glandular cells (GC), detected at the preoperative 
cervical-smear, might predict the occurrence of lo-
cal recurrence in endometrial cancer [18]. The diag-
nosis and treatment of endometrial cancer is still a 
research path to be followed and optimised. 

PATIENTS AND METHODS

The cross-sectional observational study was per-
formed at the Ultrasonography and Hysteroscopy 
Unit of the Gynaecology and Obstetrics Depart-
ment of the San Salvatore Hospital in L’Aquila 
from February 2019 to February 2020. The patients 
were recruited following the incidental findings 
emerged during gynaecological or other medical 
checks. Inclusion criteria were: 
•	 menopausal state (i.e., amenorrhoea for at least 

12 months); 
•	 endometrial thickening (> 4 mm) found in 

transvaginal ultrasound that required diagnos-
tic hysteroscopy with biopsy;

•	 absence of symptoms, particularly PMB.
For patients taking Tamoxifen and under treat-
ment for breast cancer included in the study, an 
endometrial line exceeding 5 mm of thickness in 
transvaginal ultrasound was considered as endo-
metrial thickening. Pre- or peri-menopausal pa-
tients, patients of childbearing age and patients 
with IUO (Internal Uterine Orifice) or EUO (Exter-
nal Uterine Orifice) stenosis were excluded from 
the study. Patients with cervical canal stenosis 
were excluded, since the diagnostic procedure re-
quired the execution of anaesthesia in the operat-
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ing room with mechanical dilation of the cervical 
canal. This practice did not match our idea of an 
outpatient hysteroscopic diagnosis. We believe this 
distinction is fundamental, because the outpatient 
procedure suggested a clinical examination expe-
rienced by the patient in full comfort. The patient 
must experience as little pain as possible in order 
to have excellent compliance during intrauterine 
exploration. This can be obtained by reducing the 
waiting time before hysteroscopy (usually less 
than 30 minutes) to stop the feelings of anxiety and 
fear that lead patients to a prejudiced attitude [19].
All the patients underwent check-up transvaginal 
ultrasound, without PMB, which showed the pres-
ence of asymptomatic endometrial thickening upon 
examination. For this purpose, a cut-off of 5 mm was 
established for the patients taking Tamoxifen and 
under treatment for breast cancer; a cut-off of 4 mm 
was established for all the other patients. A GE Vo-
luson E6 ultrasonograph (GE Medical System, Zipf, 
Austria) was used for the ultrasonography, carrying 
out the exam with the patient in lithotomy position 
and with empty bladder with a 5-9 MHz 2D trans-
vaginal probe. To measure the endometrial thick-
ness, a medial longitudinal scan of the uterus was 
obtained to visualize its full extension from the fun-
dus to the internal uterine orifice. In this scanning, 
we defined the endometrium thickness as the maxi-
mum thickness along the line that connects the prox-
imal to the distal myometrial-endometrial junction, 
perpendicular to the endometrial axis. In presence 
of intracavitary fluid, the thickness of the two indi-
vidual endometrium layers was calculated and then 
summed up. The homogeneity or the inhomogene-
ity of the endometrium was also taken into account, 
in an attempt to further demonstrate that finding 
a homogeneous endometrial thickening upon ul-
trasound examination cannot be associated with a 
higher suspicion of endometrial benign polyp. In 
fact, the comparison with the statistically analysed 
hysteroscopic and histopathological observations 
does not confirm this association. All the ultrasound 
exams were performed by the same operator. 
The patients underwent hysteroscopy upon signing 
informed consent. The exam was conducted in the 
clinic, without pharmacological premedication nor 
local anaesthesia. The hysteroscopy was performed 
using a compact hysteroscope, the CAMPO TRO-
PHYSCOPE (Karl Storz, Germany), with 2.9 mm lens, 
Hopkins 30° optic system, in continuous flow oper-
ating mode via an external jacket with an operating 
channel 5 Fr, a 175 W Xenon light source (Karl Storz), 

a digital endocamera connected to a screen monitor, 
and a 0.9% saline solution as a means for expanding 
the endocervix and the uterine cavity. Targeted bi-
opsies were also performed using operational tools 
5 Fr (grasping forceps, tenaculum forceps, crocodile 
forceps). For the patients with > 15 mm uterine neo-
formations (mainly polyps and myomas), the elec-
tion treatment of resectoscope in analgesia was pro-
grammed, in addition to performing the biopsy. For 
the purposes of the study, the hysteroscopic findings 
were divided in the following 8 categories: normal 
endometrium (endometrium which is not yet total-
ly atrophic), atrophic endometrium, single benign 
polyp, multiple polyps, myoma, focal hyperplasia, 
diffuse hyperplasia, and endometrial carcinoma. The 
so classified hysteroscopic samples were sent to the 
Pathological Anatomy Operating Unit of the San Sal-
vatore Hospital in L’Aquila and analysed according 
to the WHO (World Health Organization) criteria.
A preliminary statistical analysis was performed 
with the main goal of identifying the intracavitary 
pathology prevalent in this group of patients and ul-
timately underlining the prevalence rates of the be-
nign pathology compared to those of the malignant 
pathology. The non-parametric test of MacNemar 
and the simple and weighed Cohen’s Kappa Statis-
tic were used to assess the agreement between the 
two diagnostic tests, hysteroscopy and ultrasonog-
raphy, in the diagnosis of the intracavitary uterine 
pathologies. After identifying the lack of normality 
of the variable distributions by the Shapiro-Wilk 
test, the analysis of the non-parametric variance of 
Kruskal-Wallis with post-analysis according to Con-
over was used to assess the differences in the lesion 
thickness. The Roc analysis was used to seek a sta-
tistically valid cut-off for ultrasound thickness to 
correctly define a suspicion for both polyp and en-
dometrial carcinoma. Finally, the VPP, the VPN, the 
sensitivity, and the specificity of the hysteroscopy in 
predicting the risk of malignancy were identified.

RESULTS

An increase in endometrial thickness was ultra-
sonographically observed in 158 patients, but 53 
were symptomatic and thus were excluded. Only 
105 women were enrolled in the study, in compli-
ance with the inclusion the inclusion criteria. The 
patients were on average 63.3 years old (SD = 8.9), 
ranging from 46 to 83 years old. As for the ultra-
sound observations, out of the 105 patients in this 
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study, 49 exhibited non-homogeneous endometrial 
thickening and 56 exhibited homogeneous endo-
metrial thickening, corresponding to a percentage 
of 46.7% and 53.3% of cases, respectively. These ob-
servations were made in the light of homogeneous 
or non-homogeneous echogenicity. The hystero-
scopic exam of the 105 patients revealed different 
patterns: 10 patients (9.5%) exhibited a status of 
normal endometrium (i.e., an endometrium which 
is still not totally atrophic), 23 patients (21.9%) had 
atrophic endometrium, 52 patients (49.5%) had a 
single benign polyp, 9 patients (8.6%) had multiple 
polyps, 2 patients (1.9%) had myoma, 6 patients 
(5.7%) had focal hyperplasia, 1 patient (0.9%) had 
diffuse hyperplasia and 2 patients (1.9%) had en-
dometrial carcinoma (Figure 1). Atrophic endo-
metrium was defined as a non-vascularized, ho-
mogeneous, whitish-looking surface of the uterine 
lining, so thin that it is not easily scratched or sub-
ject to biopsy. The visual aspect of focal or diffuse 
hyperplasia is to be understood as an endometrial 
area with an inhomogeneous appearance (polyp-
oid or papillary), with abnormal vascularization, 
with glandular cysts or with anomalous architec-
ture of the glandular outlets. It was defined as dif-
fuse or focal if it involved the entire cavity or not.
The histopathological analysis, assumed as diag-
nosis of certainty, showed that the 105 patients in 
this study had normal endometrium in 8.6% of cas-
es, atrophic endometrium in 26.7% of cases, single 
benign polyp in 47.6% of cases, multiple polyps in 
8.6% of cases, myoma in 1.9% of cases, focal hyper-
plasia in 3.8% of cases, diffuse hyperplasia in 0.9% 
of cases and endometrial carcinoma in 1.9% of 
cases (Table 1). Considering the results, it is note-
worthy that, in this particular sample of totally as-
ymptomatic menopausal patients, the endometrial 
single benign polyp is by far the prevalent pathol-
ogy, with a percentage of 47.6% of cases. 
Within the 105 patients’ sample, all of the 10 women 
taking Tamoxifen and under therapy for breast can-
cer exhibited an inhomogeneous endometrial thick-
ening in the transvaginal ultrasound. For the same 
group of patients, the hysteroscopic exam showed 
normal endometrium in 5 cases (50%), multiple 
polyps in 2 cases (20%), focal hyperplasia in other 
2 cases (20%) and diffuse hyperplasia in one single 
case (10%). For this subcategory of patients, the his-
topathological analysis confirmed the hysteroscopic 
diagnosis in 100% of cases. A comparison between 
the ultrasound data with the hysteroscopic ones 
first and then with the histopathological ones was 

performed. This analysis was conducted with the 
assumption (frequently used in clinical practice) of 
associating the finding of a homogeneous thicken-
ing with the suspicion of polyp and the finding of 
an inhomogeneous thickening with the suspicion of 
all the other pathologies except polyp. For this pur-
pose, the test of McNemar was used to compare the 
ultrasound data with the hysteroscopic ones first 
and then with the histopathological ones. In both 
comparisons, the results of the test were not statisti-
cally significant (p = 0.439, p = 0.599, respectively). 
The Cohen’s Kappa Statistic was then used to assess 
the agreement between the results of the compared 
diagnostic tests. The negative value of the simple 
kappa, both in the ultrasonography/hysteroscopy 
comparison (-0.1041; 95%CI -0.294 to 0.086) and in 
the ultrasonography/histopathology comparison 
(-0.1392, 95%CI -0.328 to 0.0491), suggests that the 
agreement between the variables in both tests is 
“worse than chance”, in a non-statistically signifi-
cant way (Figure 2a,b). 

Figure 1.  Study population and distribution of pathologies diagnosed on 
histological examination.
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This implies that it is not statistically valid to give a 
direct association with the suspicion of polyp to the 
homogeneity data of the endometrial thickening, as 
well as the ascription of a direct association of all the 
other suspicions except polyp with a non-homoge-
neous thickening cannot be considered statistically 

valid. Within the ultrasound area, the Kruskal-Wallis 
non-parametric test was performed, in an attempt to 
compare the medians of the endometrial ultrasound 
thickness values for each type of intracavitary uter-
ine pathology later identified by histopathology. The 
value of p = 0.000909 means that the differences in 
the ultrasound thickness between all the later histo-
pathologically-diagnosed pathologies proved to be 
statistically significant (Table 2). We then identified 
the differences among the types of pathologies by 
performing a post-hoc Conover test (Table 3). 
In an attempt to identify a cut-off of endometrial 
thickening with a greater confidence in suspecting 
a polyp, we tried to draw a ROC curve. However, 
it provided discouraging results in that the Area 
Under the Curve (AUC) was 0.611 (p = 0.045). 
Therefore, we can infer that the value we obtained 
in this case has a limited diagnostic validity. Nev-
ertheless, the performed ROC analysis shows that 
the best cut-off for suspected polyp in ultrasonog-
raphy is ≤ 6 mm, with a sensitivity of just 66.0% 
and a specificity of just 58.18% (Figure 3). 
One of the main goals of the study was to statis-
tically demonstrate the almost perfect correspon-
dence of the hysteroscopic diagnosis with the his-
topathological diagnosis performed on the tissue 
sample collected by targeted biopsy. The non-di-
chotomous qualitative variables relative to the 
hysteroscopic findings and the histopathological 
findings were compared with the weighted Co-
hen’s Kappa statistic. The obtained weighted kap-
pa value of 0.9202 (95%CI 0.838; 1.000) shows the 
almost total agreement between the hysteroscopic 
and histopathological diagnosis, confirming that 
hysteroscopy, as a direct endoscopic exam of the 
uterine cavity, is the only valid exam in the diag-
nosis of the intracavitary pathologies, especially in 
asymptomatic postmenopausal patients (Figure 4). 
Part of our study attempted to identify a cut-off 
of ultrasound thickness effective for suspecting 
endometrial carcinoma – a crucial goal that has 

Figure 2.  (a) Agreement test chart for ultrasound TV/hysteroscopy and (b) 
ultrasound TV/histopathology comparison. In the two graphs, the exact match 
area is dark blue. In both graphs, the dark blue areas are small. In each of the 
two concordance squares (dark blue), we note the area of the exact concordance 
between non-homogeneous thickening/no polyp and homogeneous thickening/
polyp. In light blue, on the other hand, the area of partial agreement between the 
compared methods is observed, which is larger than dark blue regions.

Table 1.  Final histopathological diagnosis of the 105 patients in this study with asymptomatic endometrial thickening.
Histopathological diagnosis Frequency Percentage Cumulative frequency Cumulative percentage

Normal Endometrium 9 8.6 9 8.6

Atrophic Endometrium 28 26.7 37 35.3

Single benign polyp 50 47.6 87 82.9

Multiple polyps 9 8.6 96 91.5

Myoma 2 1.9 98 93.4

Focal hyperplasia 4 3.8 102 97.2

Diffuse hyperplasia 1 0.9 103 98.1

Endometrial carcinoma 2 1.9 105 100.00
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long been sought in literature and about which the 
results are still mixed, particularly for the totally 
asymptomatic patients. By the ROC analysis, an 8 
mm cut-off of ultrasound thickness was identified, 
above which the suspicion of endometrial carcino-
ma is strongly solid (Figure 5). 

The same analysis resulted in an AUC of 0.867 
(95%CI 0.786-0.925) and a P-value = 0.001. There-
fore, the 8 mm cut-off proved to have a specificity of 
84.47% and a sensitivity of 100%. We also assessed 
the effectiveness of the hysteroscopy in predicting 
the malignancy of the lesion from a statistical point 

Table 2.  Results of the Kruskal-Wallis test. 
Histopathological diagnosis Frequency Minimum thickness

(mm)
25th 

percentile
Median 75th 

percentile
Maximum thickness

(mm)

Normal Endometrium 9 4.5000 5.000 6.000 6.000 6.200

Atrophic Endometrium 28 4.2000 5.100 6.200 7.000 11.000

Single benign polyp 50 4.2000 5.000 6.000 7.500 15.000

Multiple polyps 9 6.0000 7.150 8.200 10.625 11.000

Myoma 2 8.0000 8.000 11.500 15.000 15.000

Focal hyperplasia 4 6.0000 6.600 7.700 8.550 8.900

Diffuse hyperplasia 1 8.0000 8.000 8.000 8.000 8.000

Endometrial carcinoma 2 8.2000 8.200 8.600 9.000 9.000

Frequency values, minimum and maximum ultrasound thickness, 25th and 75th percentile and median of thickness values for each of the intracavitary pathologies diagnosed by 
hysteroscopy and confirmed by histopathological analysis of the tissue sample. 

Table 3.  Results of the post-hoc analysis of the Kruskal Wallys test according to Conover.
Histopathological diagnosis Frequency Statistically significant (P-value < 0.05) difference in thickness in comparison with

Normal endometrium 9 Multiple polyps, Myoma, Focal Hyperplasia, Endometrial Carcinoma

Atrophic endometrium 28 Multiple polyps, Myoma, Endometrial Carcinoma

Single benign polyp 50 Multiple polyps, Myoma, Endometrial Carcinoma

Multiple polyps 9 Normal endometrium, Atrophic endometrium, Single benign polyp

Myoma 2 Normal endometrium, Atrophic endometrium, Single benign polyp

Focal hyperplasia 4 Normal endometrium

Diffuse hyperplasia 1 Normal endometrium

Endometrial carcinoma 2 Normal endometrium, Atrophic endometrium, Single benign polyp

Figure 3.  ROC curve for the ultrasound cut-off of the single benign polyp.

Figure 4.  Agreement test chart for hysteroscopy/histopathology compar-
ison. Within each square of the agreement for each pathology, the dark blue 
area that represents the perfect correspondence of the hysteroscopic diagnosis 
with the histopathological one is noted. In light blue the infinitesimal area of 
partial correspondence, only present for some pathologies. 
0 = Normal endometrium, 1 = Atrophic endometrium, 2 = Isolated benign polyp,  
3 = Multiple polyps, 4 = Myoma, 5 = Focal hyperplasia, 6 = Diffuse hyperplasia,  
7 = Endometrial carcinoma.
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of view. We considered pathologies representing the 
risk of malignancy: focal hyperplasia, diffuse hyper-
plasia and, of course, endometrial carcinoma. Based 
on the prevalence of the pathologies at risk of ma-
lignancy in the sample (6.6%), which represents the 
pre-test probability, the hysteroscopy was found to 
have a positive predictive value (PPV) of 100% and 
a negative predictive value (NPV) of 97.952%, with 
a specificity of 100% and a sensitivity of 77.78%. 
These high values demonstrate that hysteroscopy 
is an extremely valuable diagnostic examination in 
identifying the risk of malignancy of an endometrial 
lesion, as also demonstrated by the AUC value of 
0.889 for the test validity.

DISCUSSION

We demonstrated that when the thickening in 
transvaginal ultrasound is identified during a rou-
tine check-up in asymptomatic postmenopausal 
women, there is a minor probability of finding a 
malignant pathology in subsequent diagnostic 
tests, i.e., hysteroscopy and histopathological anal-
ysis on the biopsy tissue sample. It is noteworthy 
that we found a malignant pathology or a high 
risk of preneoplastic lesions only in 6.6% of the 
patients’ sample. The histopathological analysis, 
considered as a diagnosis of certainty, recognized 
only 4 cases of focal hyperplasia, 1 case of diffuse 
hyperplasia and 2 cases of endometrial carcinoma. 
Among the 105 patients in this study, we mostly 

found benign pathologies, even in the 10 asymp-
tomatic patients taking Tamoxifen for mammary 
carcinoma. The most prevalent pathology in the 
sample of this study was the single benign polyp, 
with 50 cases and a percentage of 47.6%. This is a 
notable result, since it is in agreement with most of 
the literature reports on asymptomatic postmeno-
pausal patients, where it is largely demonstrated 
that the benign pathology, and in particular the 
polyp, is prevalent, compared with the malignant 
pathology.  In the area of ultrasound examination, 
we attempted to assess if the homogeneity of the 
endometrium could be the decisive characteristic 
for suspecting an endometrial polyp with more 
confidence, in absence of any other elements, ex-
cept for an endometrial thickening > 4 mm. The 
comparison between ultrasonography and hys-
teroscopy first and then between ultrasonography 
and histopathology did not provide statistically 
valid results on this issue. In the presence of only 
endometrial thickening in postmenopausal no 
bleeding patients, without other ultrasound find-
ings that might raise the suspicion of polyp, the 
hysteroscopic exam is then crucial to assess which 
is the actual intracavitary uterine pathology. In the 
presence of homogeneous endometrial thickening, 
the ultrasonography cannot exclude all the rest of 
the pathologies other than polyp. Still using ultra-
sonography, in this study we could identify statisti-
cally significant differences in thickness among the 
various intracavitary uterine pathologies. From a 
clinical point of view, this result is particularly rele-
vant in discriminating between benign and malign 
pathologies when making a suspected diagnosis in 
ultrasonography, and in considering whether nec-
essary and urgent or not the subsequent hystero-
scopic and histopathological examinations may be. 
The ROC analysis, performed to identify a possible 
better thickness cut-off within which a suspect for 
polyp should be raised in ultrasonography, found 
a ≤ 6 mm thickness, with an AUC of 0.611, a sen-
sitivity of 66.0% and a specificity of only 58.18%. 
These results are statistically insufficient to state 
with certainty the suspicion of polyp upon ultraso-
nography based only on thickness measurements. 
Similarly, the same assessment is also not possible 
considering the homogeneity of the endometrium 
alone. Concerning the ROC analysis performed to 
obtain a cut-off value above which it would be pos-
sible to raise a more likely suspect of endometrial 
carcinoma, the analysis provided extremely valid 
results. The AUC of 0.867 and the P-value of 0.001 

Figure 5.  ROC curve for the 8 mm cut-off of endometrial carcinoma.
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demonstrate how an 8 mm thickness cut-off turned 
out to have a specificity of 84.47% and a sensitivity 
of 100%. This study points out that in asymptom-
atic women with an endometrial thickness > 8 mm, 
the probability of diagnosing endometrial cancer is 
high, so it is necessary to consider the hysterosco-
py urgent, in order to obtain a diagnosis as early as 
possible. This statement is in agreement with the 
findings of Seckin et al. [20]. The cut-off obtained 
in our study (8 mm) is, on the other hand, lower 
than that declared in another scientific study, with 
a 9 times greater sample, in which it was fixed at 
11 mm [21]. In contrast to these numerical deter-
minations is the systematic review conducted by 
Breijer et al., which, despite the large number of 
studies analysed, could not define a certain cut-off 
due to the imprecision of the data reported in the 
literature and leaned towards cut-off values lower 
than 8 mm [22]. Changes of a few millimetres sig-
nificantly shift clinical practice. By decreasing the 
cut-off from 11 to 7 mm, the cancer detection rate 
would increase slightly (from 87% to 95%), but the 
false-positive rate would nearly quadruple (from 
0.25% to 0.90%) [8]. 
For all these reasons, it will be necessary to expand 
the sample analysed in our research with the aim 
of producing scientific material that is more reli-
able and more easily comparable with studies with 
larger samples. One limitation of the study is, in 
fact, the number of the patients in the sample. 
The main goal of the study was to analyse the ex-
tent of correlation between the hysteroscopic and 
histopathological diagnosis, performed on a tissue 
sample harvested by targeted biopsy. The analy-
ses performed on our 105 patients sample high-
light an almost perfect agreement between the two 
variables, demonstrating that hysteroscopy, being 
a direct endoscopic exam of the uterine cavity, al-
lows to perform a correct and reliable diagnosis in 
almost all cases, which will then be confirmed by 
pathological anatomy. 
It can be assumed that diagnostic improvements 
could result from the use of high-definition cam-
eras, but also from additional procedural methods 
such as using carbon dioxide for uterine disten-
sion. Carbon dioxide has the same refractive index 
as air, therefore provides clear images of the endo-
metrial cavity, making it an excellent endoscopic 
means for visualizing the uterine cavity. Its use re-
duces pain in patients and the time of the diagnos-
tic procedure, allowing the operator to act in the 
best possible conditions [23].

CONCLUSIONS

The results of this study don’t justify the use 
of endometrial thickness as a screening test for 
endometrial carcinoma and atypical endometri-
al hyperplasia in any asymptomatic postmeno-
pausal woman. Endometrial cancer is usually 
associated with vaginal bleeding and the risk of 
cancer is very low in women without symptoms. 
In asymptomatic women the index of suspicion 
for underlying cancer should be extremely high 
to warrant an invasive endometrial biopsy on 
the basis of imaging findings alone. The decision 
to perform a hysteroscopy with biopsy should 
therefore take into account the patient’s age, par-
ity, BMI and pathological and family anamnesis. 
Lowering the cut-off threshold of the endometrial 
thickness too much, on the other hand, is equiva-
lent to increasing the number of biopsies, most of 
which are superfluous, with a minimal advantage 
in terms of early diagnosis. No cut-off could ever 
guarantee 100% sensitivity and specificity, since 
any endometrial thickening is a potential tumour 
indicator, albeit with increasing probabilities. It 
is neither convenient nor strategic to exceed in 
diagnostic biopsies [8].
Within this study, we further demonstrated the 
effectiveness of hysteroscopy in predicting the 
risk of malignancy, considering for this point 
the hysteroscopic findings of focal hyperplasia, 
diffuse hyperplasia and endometrial carcinoma, 
and comparing them with the histopathological 
diagnosis. We found that the hysteroscopy has 
a positive predictive value (PPV) of 100% and 
a negative predictive value (NPV) of 97.952%, 
with a specificity of 100% and a sensitivity of 
77.78%. These values demonstrate that the hys-
teroscopy could be considered the gold stan-
dard for the diagnosis of malignant endometrial 
pathology or an endometrial condition at severe 
risk of malignancy, since it has a positive predic-
tive value of 100%, a negative predictive value 
around 90-100% and very high values of sensi-
tivity and specificity. 
Our study allows to obtain a great benefit on the 
planning of surgeries in medical practice. The 
hysteroscopic patterns that suggest a malignant 
pathology allow to guide patients, especially 
asymptomatic ones, early on to the presurgical 
path, thus saving time, while waiting for the 
validating histological report in a more rapid 
regime. 
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