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Abstract: Background and Objectives: Endometrial hyperplasia (EH) is a precursor lesion to endome-
trial cancer (EC), and when cellular atypia is present, in 40% of cases, they are diagnosed with EC
on hysterectomy. Usually, EH is clinically manifested by uterine bleeding. In patients with oral
anticoagulant therapy (OAT), the uterus is the second most common source of bleeding. The aim
of the study was to show that uterine bleeding in postmenopausal patients undergoing OAT may
reveal precancerous endometrial lesions with atypia, or neoplastic lesions in patients with an initial
diagnosis of endometrial hyperplasia without atypia (non-atypical endometrial hyperplasia, NAEH)
on dilation and curettage (D&C). We will be able to estimate the risk of a postmenopausal female
patient with uterine bleeding during an OAT to have a precancerous endometrial lesion. Materials
and Methods: The subjects of the study were 173 female patients with uterine bleeding, who have had
total hysterectomy with bilateral salpingoovarectomy, of whom 99 underwent an OAT. There were
101 female patients initially diagnosed with NAEH, of which 60 did not have anticoagulant treatment
(mean age 57.36 ± 6.51) and 41 had anticoagulant treatment (mean age 60.39 ± 7.35) (p = 0.006).
From the pathology diagnosis moment, the surgery was performed at 42.09 ± 14.54 days in patients
without OAT and after 35.39 ± 11.29 days in those who received such treatment (p = 0.724). Results:
Initial diagnosis of NAEH established at D&C was changed at the final diagnosis after hysterectomy
in EH with cellular atypia (atypical endometrial hyperplasia AEH) or EC in 18.18% of patients
without OAT, and in 40.54% of patients who received this treatment. Conclusions: Based on a logistic
regression model, it is estimated that female patients with an initial histopathological diagnosis
of NAEH and who underwent OAT have, on average, 4.85 times greater odds (OR = 4.85, 95% CI
1.79–14.06) than the others of being identified postoperatively with more advanced lesions.

Keywords: endometrial hyperplasia; hysterectomy; postmenopausal bleeding; oral anticoagulant
treatment; endometrial lesion risk

1. Introduction

Endometrial hyperplasia (EH) is a precursor lesion of EC [1–3]. The EH incidence is
reported in 133–208 to 100,000 women per year in Western countries, 200,000 new cases per
year being detected in developed countries [4,5].

Uterine bleeding is the most common clinical presentation of EH and EC in post-
menopausal women [6]. The incidence of uterine bleeding in postmenopausal female
patients is up to 11% [7–10].

Medicina 2021, 57, 1003. https://doi.org/10.3390/medicina57101003 https://www.mdpi.com/journal/medicina

https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0000-0001-6178-0037
https://doi.org/10.3390/medicina57101003
https://doi.org/10.3390/medicina57101003
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/medicina57101003
https://www.mdpi.com/journal/medicina
https://www.mdpi.com/article/10.3390/medicina57101003?type=check_update&version=2


Medicina 2021, 57, 1003 2 of 15

Factors that increase the risk of malignancy in endometrial tissue include obesity,
diabetes (DM) and high blood pressure (HBP) [11]. However, it is estimated that the
incidence of EH is at least three times higher than of the EC [12].

EH was classified by the World Health Organization (WHO) in 2014 into two main
categories, according to the presence of cytological atypia, namely EH with cellular atypia
and without cellular atypia [13].

It seems that female patients with EH have a significantly increased risk of developing
EC in the first four years of follow-up [11]. This risk is higher in the case of AEH; 30–40%
of AEH female patients have concurrent adenocarcinoma [5,14]. There are reports showing
that a quarter of AEH women diagnosed at D&C will have EC identified in the hysterectomy
specimens within a few weeks after biopsy [15–18].

The first-line imaging method in the diagnosis of endometrial pathology is transvagi-
nal ultrasound (TVUS) [19,20]. The accuracy of TVUS in diagnosing NAEH is difficult to es-
tablish. Some studies have reported a wide range of sensitivity, between 59.7–100% [21–25].
Hysteroscopy allows direct viewing of the endometrial cavity and allows targeted biopsy [26].

The presence of cellular atypia is the essential histological element in establishing
endometrial malignancy. Outpatient endometrial biopsy does not have the accuracy
expected in EH assessment and is often difficult to perform [27]. The histopathological
diagnosis has a lower accuracy for endometrial lesions without atypia, and it increases
when lesions with cellular atypia are present [28,29]. The risk of substaging and suboptimal
treatment is not negligible [29].

The surgical treatment of endometrial pathology starting with AEH is total hysterec-
tomy with bilateral salpingoovarectomy [30].

In patients with NAEH, hysterectomy is indicated in cases with persistent bleeding or
disease progression during progestational drug treatment [31,32]. Additionally, surgical
treatment is indicated as the first line in the case of contraindication of progestational
treatment when there are other gynecological surgical indications or if they represent the
patient’s choice [32].

Heart disease is common in patients with EC, due to its relationship to metabolic risk
factors, and it causes significant morbidity [33].

The likelihood of needing oral anticoagulant or antiplatelet therapy increases with
age [34]. The prevalence of OAT in the general population is reported inconsistently
but is not low. Reports from Spain and Finland show shares of 1.3% and 1.6%, respec-
tively [35,36]. Patients with heart diseases have a significant risk of thromboembolic
events requiring anticoagulant treatment. The incidence of heart disease increases with age
from 0.5/1000 people/year who have atrial fibrillation before the age of 50 and reaches
9.7/1000 people per year after 70 years of age [37]. Bleeding events during OAT are not un-
common [37,38]. Some studies show that the risk of bleeding associated with this treatment
increases with age [39,40].

However, is bleeding a complication of anticoagulant treatment or an occult lesion?
For many established yet incipient neoplastic lesions, there may be a period without clinical
manifestations, but the drug anticoagulant effect produces effects on a pathologically prolif-
erated endometrial tissue, on a vascular network-developed characteristic of a proliferative
lesion.

Raposeiras et al. [41] call such an episode a “hemorrhagic stress test”. Hemorrhagic
episodes during OAT highlight a significant number of unknown cancers [42].

No specific data have been established for the diagnosis of neoplastic lesions during
bleeding in patients undergoing OAT [43]. Studies are reported mainly on gastrointestinal
bleeding and gastrointestinal cancers [44].

The object of this study was to determine the risk of the concurrent presence of cellular
atypia and endometrial malignancy in patients with NAEH and OAT, and to establish
bleeding in these cases as a risk factor for a final pathology of a more advanced degree
than that established in uterine curettage. Can uterine bleeding during OAT reveal a lesion
with complications?
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We will be able to estimate if a menopausal female patient with uterine bleeding during
an OAT is subject to a precancerous or cancerous endometrial lesion when performing
hysterectomy, after the histopathological exam at the bioptic curettage first showed NAEH.

2. Materials and Methods

A group of 175 postmenopausal female patients hospitalized and operated between
1 January 2015 and 31 December 2019, after being evaluated in outpatient gynecological
consulting rooms for vaginal bleeding, have been retrospectively studied. The data were
collected from medical documents issued by outpatient gynecological consulting rooms,
histopathology reports based on the initial uterine evaluation, patient records from the
Oncological Surgery Clinic, Victor Babes’ University of Medicine and Pharmacy Timisoara,
Romania, where the surgery was performed, and the final histopathology reports, after
examining the total hysterectomy specimens.

Patients were initially examined for minimal uterine bleeding. Uterine bleeding was
classified as minimal if it did not give general signs of anemia, did not produce a hemo-
dynamic imbalance, and did not require hospital treatment or blood transfusion. The
bleeding was biologically assessed by performing the hemogram. A hemoglobin concen-
tration ≥ 10 g/dL established a mild anemia as a result of minimal uterine bleeding [45].

The presence of obesity was also recorded and the diagnoses of high blood pressure
(HBP), non-insulin-dependent type 2 diabetes mellitus (DM) and OAT were recorded from
the medical records of the patients.

Patients were diagnosed with obesity according to body mass index (BMI; weight/height2)
when BMI > 30 kg/m2 [46].

The INR (International Normalized Ratio) determination was also performed in all
patients undergoing OAT; INR determination was considered to be in the therapeutic range
if the values were between 2.0–3.0 [47,48].

Imaging and histopathological evaluation was performed after clinical acknowledge-
ment of endometrial origin of the bleeding. Diffuse endometrial thickenings ≥ 5 mm,
without focal or tumor images, were diagnosed by TVUS. Endometrial histopathological
evaluation by D&C was performed in all female patients in the study. When endome-
trial specimens were considered unsatisfactory by the pathologist, biopsy curettage was
repeated associated with hysteroscopy.

The histopathological report included the evaluation of endometrial specimens ac-
cording to the 2014 World Health Organization classification (WHO 2014) [49]. From these
results, NAEH, AEH, and EC were registered in the study statistics. We thus considered and
noted these three types of endometrial lesions as naturally evolving morphopathological
stages, from NAEH to more advanced AEH lesions and later to EC.

In patients with AEH and those with EC, surgery was clearly indicated.
Female patients with NAEH on biopsy but with EC risk factors or persistent uterine

bleeding after D&C were referred to the oncological surgery service for hysterectomy. The
risk factors considered in this study were obesity, DM, and HBP.

In female patients included in the study, the presence of an OAT history of more
than 6 months was investigated, resulting in a group without OAT (Group 1) and a group
of patients with OAT history (Group 2) when requesting the gynecological consultation.
The evaluation of the coagulant status was made by determining the INR at the time
of the hemorrhagic event. In patients with uterine bleeding and INR values above the
therapeutic limits, the lesion assessment began after the INR was within the therapeutic
limits. In patients without OAT and in those with this treatment but with INR within
therapeutic limits, the investigation of the cause of uterine bleeding began immediately
after the hemorrhagic episode.

The time intervals from the initial histopathological evaluation by D&C and the one
after hysterectomy were noted.

The criteria for including patients in the study were:

• Menopause installed for at least a year



Medicina 2021, 57, 1003 4 of 15

• Light vaginal bleeding
• Imaging diffuse endometrial hyperplasia ≥ 5 mm
• Histopathological EH with or without atypia and well differentiated first stage EC
• Surgical treatment (total hysterectomy with bilateral salpingoovarectomy)

The exclusion criteria were:

• History of estrogenic or tamoxifen treatment
• Personal or family history of cancer
• Treatment of uterine bleeding with progesterone derivatives
• Imaging diagnosis of focal, polypoid or tumor lesion

Postoperative histopathological evaluation was also performed according to the WHO
2014 criteria [50].

From the anatomopathological point of view, the types of lesions detected initially at
D&C, and later at the analysis of the hysterectomy pieces, were noted.

The characteristics of the initial anatomopathological lesions from D&C were investi-
gated, as well as the consistency with the lesions later detected on the hysterectomy pieces,
the involvement of risk factors for EH and EC, and the impact of the history of OAT on the
anatomopathological diagnosis.

3. Results

The data analysis was performed using the statistical software R, version 4.0.0.
Parametric tests were used to make comparisons between groups of patients with and

without OAT, namely the Student t test in the case of quantitative parameters, and respec-
tively chi-square tests in the case of proportions. All tests were performed considering the
level of significance α = 0.05. The existence of a relation between the number of risk factors
(obesity, DM, HBP) of a patient and the degree of lesions identified postoperatively was
studied using the Spearman correlation coefficient.

The impact of the present history of OAT on the risk of detecting AEH or EC lesions
not detected in D&C after hysterectomy was quantified considering, for patients with an
initial histopathological diagnosis of NAEH, a binary logistic regression model, including
age as a covariate.

A group of 173 patients initially evaluated on an outpatient basis for minimal uter-
ine bleeding and who underwent total hysterectomy with bilateral salpingoovarectomy
between 1 January 2015 and 31 December 2019 was investigated. Of these, 99 did not
undergo OAT (Group 1) and 74 had such treatment (Group 2). The clinicopathological
characteristics of the 173 patients included in the study are shown in Table 1.
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Table 1. Characteristics of patients in the two study groups.

Patients with Uterine Bleeding N = 173
Group 1 (Without

Anticoagulant
Treatment) N = 99

Group 2 (With
Anticoagulant

Treatment) N = 74
p

Age (years) 57.36 ± 6.51 * 60.39 ± 7.35 * 0.006 **

Risk factors
Obesity N (%) 63 (63.64) 50 (67.57) 0.707 ***

Diabetes mellitus N (%) 46 (46.46) 33 (44.59) 0.928 ***
High blood pressure N (%) 44 (44.44) 34 (45.95) 0.967 **

Repeated biopsy N (%) 32 (32.32) 22 (29.72)

Histopathological
diagnosis on D&C N (%) NAEHAEHEC

60 (60.61)
29 (29.29)
10 (10.1)

41 (55.41)
22 (29.73)
11 (14.86)

0.609 ***

Histopathological
diagnosis on hysterectomy

N (%)
NAEHAEHEC

44 (44.45)
37 (37.37)
18 (18.18)

11 (14.87)
48 (64.86)
15 (20.27)

0.0001 ***

Diagnosis interval D&C-hysterectomy (days) 42.09 ± 14.5 * 35.39 ± 11.29 * 0.727 **

Increased INR N (%)Therapeutic INR N (%) – 15 (20.27)
59 (79.72)

* mean ± standard deviation, ** t test, *** chi square test, N = number of patients, NAEH = non-atypical endometrial hyperplasia, AEH = cellular atypia
endometrial hyperplasia, EC = endometrial cancer, D&C = dilation and curettage, INR = International Normalized Ratio.

The mean age of the patients in the OAT group was 60.39 ± 7.35 years, while in the
untreated group the mean age was 57.36 ± 6.51 years, significantly lower (p = 0.006).

Risk factors for EH and EC were present in close proportions in the two groups.
In both groups, obesity predominated, found in 63.64% of cases in the group without a
history of OAT and in 67.57% of patients in the group with OAT (p = 0.707). The other
two risk factors, DM and HBP were identified in close proportions in the two groups, at
46.46% and44.44%, respectively, in Group 1, and at 44.59% and 45.95%, respectively in
Group 2 (Table 1).

In 32 (32.32%) patients without OAT, endometrial biopsy was repeated by D&C
associated with hysteroscopy, this evaluation being repeated in patients with OAT in 22
(29.72%) patients (Table 1).

The distribution of the types of endometrial lesions on initial assessment is given in
Table 1. Regarding Group 1, NAEH lesions were diagnosed in 60 (60.61%) patients, while
the association with atypia was found in 29 (29.29%) cases, and in the rest the presence
of EC was established (10 patients, 10.1%). In Group 2, NAEH lesions were found in 41
patients (55.41%), while the association of atypia and concomitant EC was established in 22
patients (29.73%) and 11 cases (14.86%), respectively.

Our results from D&C show that there are no statistically significant differences in
the distribution of histopathological types of lesions between the two groups (p = 0.609).
Therefore, the groups are relatively homogeneous from this point of view at the time of
initial diagnosis.

The final histopathological diagnosis after hysterectomy was established at 42.09 ± 14.54
days from D&C regarding Group 1 patients without a history of OAT and at 35.39 ± 11.29
days in Group 2 patients with OAT (p = 0.727) (Table 1). Hysterectomy specimens were an-
alyzed histopathologically, and the consistency with initial anatomopathological diagnoses
was investigated.

The types of lesions identified after hysterectomy in the two groups are shown in
Table 1. Patients in Group 1 showed NAEH on hysterectomy specimens in 44 cases (44.45%)
and more advanced lesions were present in 55 patients: 37 (37.37%) with AEH lesions and
18 (18.18%) with EC. In Group 2, 11 cases (14.87%) with NAEH were observed, 48 cases
(64.86%) with AEH and 15 cases (20.27%) with EC.
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The distribution of types of lesions after hysterectomy shows significant differences
between groups (p = 0.0001). A much higher share of AEH can be observed in the group
with anticoagulant treatment.

Regarding the concordance between the initial histological diagnosis from D&C and
the diagnosis after hysterectomy, it is higher in the group without OAT: 71 patients (71.72%)
show consistent results before and after hysterectomy, 25 patients (25.25%) were diagnosed
after surgery as a more advanced type of lesion; in three cases (3.03%), the biopsy from
the initial D&C showed more advanced lesions than the histopathological diagnosis from
hysterectomy. In the group with OAT, the diagnosis after hysterectomy confirmed the
initial lesion in 43 cases (58.11%), and respectively established lesions of more advanced
types in 31 cases (41.89%) (Table 2).

Table 2. Initial diagnosis (from D&C) and final diagnosis (from hysterectomy) in the two groups of patients.

Group

D&C-Hysterectomy

TotalNAEH-
NAEH

NAEH-
AEH

NAEH-
EC

AEH-
AEH AEH-EC EC-EC EC-AEH AEH-

NAEH

1 N (%) 42 (42.42) 17 (17.17) 1 (1.01) 20 (20.2) 7 (7.07) 9 (9.09) 1 (1.01) 2 (2.02) 99

2 N (%) 11 (14.86) 27 (36.48) 3 (4.05) 21 (28.37) 1 (1.35) 11 (14.86) - - 74

Therapeutic
INR N

(%)
5 (8.4) 22 (37.28) 3 (5.08) 21 (35.59) 1 (1.69) 7 (11.86) - - 59

Increased
INR N

(%)
6 (40.00) 5 (33.33) - - - 4 (26.66) - - 15

Group 1—patients without oral anticoagulant treatment, Group 2—patients with oral anticoagulant treatment, N = number, NAEH = non-
atypical endometrial hyperplasia, AEH = cellular atypia endometrial hyperplasia, EC = endometrial cancer, D&C = dilation and curettage,
INR = International Normalized Ratio.

In patients with OAT, 59 (79.73%) had INR in the therapeutic range and 15 patients
(20.27%) had increased INR (Table 2). After hysterectomy, in patients with therapeutic
INR the AEH-type lesions (72.88%) and EC (18.64%) predominate, while in patients with
increased INR, there were 33.33% AEH type lesions and 26.67% EC type lesions. There are
differences between the two categories (p = 0.004).

In Group 1, of the 60 patients initially identified with NAEH type lesions, for 18 (30%),
AEH or EC-type lesions were found after surgery. In Group 2, out of the total of 41 patients
initially identified with NAEH-type lesions, 30 (73.17%) were diagnosed after hysterectomy
with more advanced types of lesions. Therefore, there is a much higher proportion of AEH
and EC lesions not initially discovered in D&C in the group with a history of OAT.

For patients for whom the initial analysis found only NAEH, there were also significant
differences in age: 54.70± 4.41 years in Group 1, compared to 61.68± 6.27 years in Group 2
(p < 0.0001). The logistic regression analysis shows that, for this category of patients,
even after taking into account the potential influence of age, the history of OAT remains a
significant predictor for the presence of AEH and EC endometrial lesions not discovered in
D&C (Table 3).
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Table 3. Coefficients of the logistic regression model that characterize the probability that a patient
with NAEH at D&C will be diagnosed with more advanced lesions after hysterectomy, in relation
with age and history of OAT.

Variable Coefficient p OR 95% CI

Group 2 (Anticoagulant
treatment) 1.58 0.002 4.85 1.79–14.06

Age 0.04 0.331 1.04 0.96–1.14
Group 1—group with patients without anticoagulant treatment, Group 2—group with patients with anticoagulant
treatment; the reference level of the qualitative predictor is considered to belong to Group 1.

Based on the regression model, it is estimated that in the case of patients with an initial
histopathological diagnosis of NAEH, those who undergo OAT have a 4.85 times greater
odds (OR = 4.85, 95% CI 1.79–14.06) than the others, to display changes resulting from
more advanced lesions (AEH or EC) after hysterectomy. The obtained model is significant
(likelihood ratio test, p < 0.00001) and adequate (Hosmer–Lemeshow concordance test,
p = 0.243).

4. Discussion

The detection of atypical endometrial lesions is a histological challenge. Therefore,
there is a risk of underdiagnosis and, consequently, of undertreatment, which is not
negligible in published reports [49].

Attempts to improve the early detection of cases of atypical or neoplastic endometrial
lesions are beneficial, helping to reduce situations of unexpected diagnosis of precancerous
lesions.

Unlike in cervical cancer, a pathology in which performing the Papanicolau test cyto-
logically helped to diagnose the early stages of cancer in the early detection of precancerous
or EC lesions, precise methodologies have not yet been established [51–53].

The female genital tract is the location with the most frequent episodes of bleeding in
the presence of pathologies predisposing to hemorrhage in patients undergoing OAT [54].
Bleeding is also more common in patients with latent pathology [55].

A recent study established a three-fold higher risk of establishing a new cancer diag-
nosis in patients with non-major bleeding during an OAT [41].

This study is similar to that reported by Eikelboom et al. [54] from the COMPASS trial
(Cardiovascular Outcomes for People Using Anticoagulation Strategies), which concluded
that 69% of newly detected cancers were found in patients with non-major bleeding.

All patients in our research showed light bleeding without the need for a blood trans-
fusion. In our study, the mean intervals between D&C diagnosis and the final diagnosis
after hysterectomy were 42.09 ± 14.54 days for Group 1 and 35.39 ± 11.29 days for Group 2
with OAT. Data were reported in the interval between bleeding and the pathological di-
agnosis after hysterectomy, resulting in a 6-month interval with increased risk for EC
detection [41,56].

It is common to establish the origin of bleeding as asymptomatic lesions, when the
hemorrhagic event occurs in a patient with OAT, and INR within therapeutic limits [55,57].
In our research, in the group with OAT and INR within therapeutic limits, the bleeding
was caused by an AEH or neoplastic lesion in 49.15% of cases.

Research showed that the risk of bleeding associated with OAT is associated with INR
values [58,59]. Accordingly, with the increase in INR, the risk of bleeding also increases.

We found that, when the INR showed values above the therapeutic ones, 11 patients
(73.33%) were diagnosed with D&C with NAEH, and 4 (26.66%) had EC lesions. The
initial histopathological diagnosis was changed in 5 patients out of the 11 with NAEH,
representing 45.45%, in which AEH lesions were detected at hysterectomy.

The proportion of patients with increased INR with discordant results at the two
histopathological analyses, D&C and hysterectomy, is 33.33%, lower than 44.07%, the
proportion of patients with discordant results with normal INR; however, the difference
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between the groups is not statistically significant (p = 0.646). Therefore, the idea that an
increased INR would be associated with a higher potential for discordant results in the two
analyses is not supported.

The ACOG (American College of Obstetricians and Gynecologists) recommends
TVUS as being appropriate in the initial assessment of postmenopausal patients with
initial endometrial bleeding, setting an endometrial thickening of up to 4mm as the normal
ultrasound limit [53,60–65].

Ultrasound thickness of the endometrium has been considered in most studies as
an indicator of endometrial pathology, but recent studies have shown that an abnormal
endometrial line morphology in TVUS would be a better predictor [66]. In our research, the
ultrasound evaluation included patients with an endometrial thickness over 5 mm, with
irregular morphology at the endometrial line, but without evidence of polypoid or focal
lesions.

Postmenopausal women with uterine bleeding and endometrial thickness ≤ 4 mm
are less likely to have malignancy [67,68].

In ordinary medical practice, the histopathological diagnosis of endometrial pathology,
EH, is also established by analyzing histological samples taken by D&C. Endometrial D&C
is considered appropriate for endometrial pathological diagnosis [69,70]. D&C can help
detect EC preoperatively but is not accurate enough to rule out malignancy [71–76].

We considered D&C a sufficient criterion for including patients in the study. The
research was performed on patients with EH, excluding those with focal hyperplasia or an
endometrial polyp, when a targeted biopsy procedure was more appropriate. Providing
satisfactory tissue to the pathologist for diagnosis was the necessary common criterion of
preoperative histopathological diagnostic procedures.

Some authors recommend hysteroscopy in all patients investigated for endometrial
pathology, while other studies recommend re-biopsy in the presence of risk factors in the
case of insufficient initial tissue specimens for diagnosis [32,77,78].

In our research, hysteroscopy was not used constantly, but only in cases where sam-
ples collected from D&C were considered insufficient for diagnosis by the pathologist.
Endometrial re-biopsy by D&C associated with hysteroscopy was performed in 32.32%
of patients without OAT and in 29.72% of patients with OAT (Table 1). These results are
consistent with other reports that established different proportions of insufficient tissue
cases for histological examination after D&C, in 17–31.7% of cases [79,80].

There is no systematic correlation between hysteroscopic features and the diagnosis
of EH [33]. On the other hand, a meta-analysis that included patients who underwent
hysteroscopy found a significant degree of dissemination with neoplastic endometrial cells
in the peritoneal cavity in patients with EC [81].

Regarding the classification of endometrial lesions, we classified the presentations in
the morpho-pathological bulletins into three types: NAEH, which includes all histological
changes of hyperplasia in endometrial specimens in which no cell atypia were detected,
AEH when cellular atypia was associated with hyperplasia, and EC (well-differentiated
endometrial adenocarcinoma).

Although the 1994 WHO classification (WHO94) of EH is the most widely used one by
pathologists in histopathological bulletins, we included endometrial lesions based on the
WHO2014 classification, recommended as the best classification and management scheme
for EH [13,50,82].

We did not perform more advanced imaging investigations of the patients in the study.
We considered that, at this stage of endometrial pathology, it does not provide significant
data. Recent studies show that magnetic resonance imaging (MRI) is not considered an
effective way to identify invasive lesions in EH cases and can give false positive results in
46% of cases [12,50,83].

Age has been reported to be strongly correlated with the risk of EC, and also the risk
of diagnosis of occult cancer is strongly related to age [84,85].
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In our research, there are significant differences between the groups in terms of average
age, which is higher in the OAT group, 60.39 ± 7.35 years compared to 57.36 ± 6.51 years
in Group 1 without OAT (p = 0.006). Lee et al. [86] published a study in which pa-
tients ≥ 51 years of age with NAEH had an approximately 50% risk of occult AEH or EC
lesions.

The fact that there are differences between groups in terms of age can make this
parameter, from a statistical point of view, a so-called “confounding variable”—in this case,
the diagnosis of AEH and EC more frequently after hysterectomy is somehow related to
age, slightly more advanced, and not dependent on the application of the anticoagulant
treatment. One way to solve the problem was to use the logistic regression model, which
shows that even after adjusting with age, the treatment is the one that influences the
preseance of the diagnosis of AEH and EC.

Risk factors for EC are age, endometrial thickening, obesity, DM, and HBP [87].
In our study, patients with NAEH underwent total hysterectomy if they had risk

factors for EC, or if bleeding persisted after D&C. Recent studies have shown that patients
with initial histology of NAEH, who had recurrent uterine bleeding, had early endometrial
neoplasia on further histological evaluation [11].

The analysis of the frequency of risk factors shows that they do not differ significantly
between the two groups.

Practically, the proportion of obese patients between the group with anticoagulant
history (67.57%) and the one without anticoagulant treatment (63.64%, p = 0.707) does not
significantly differ, nor does the proportion of patients with diabetes between Group 1
(44.59%) and Group 2 (46.46%, p = 0.928). Additionally, the proportion of patients with HBP
does not differ significantly between the group with OAT (45.95%) and the one without a
history of OAT (44.44%, p = 0.967).

Regarding the association between risk factors for EH and EC and the type of lesions
on hysterectomy specimens, a positive, significant correlation was identified between the
degree of lesions identified postoperatively and the number of risk factors a patient is
predisposed to (Spearman ρ = 0.434 in Group 1, ρ = 0.204 in Group 2).

In hysterectomy specimens, EC was established in 18 cases (18.18%) of patients with
uterine bleeding without OAT (Group 1). In one patient in this group, the initial diagnosis
of NAEH was changed in the final diagnosis of EC, representing 1.6% of patients. Hui
et al. [88] documented the change in initial diagnosis of NAEH to EC in 4.2% of cases. Sim-
ilar research reported the same change in the initial diagnosis of NAEH after hysterectomy,
between 1.1–13.7% of cases [88–93].

A study reported that 13.7% of patients diagnosed with D&C with NAEH had a
final diagnosis of EC in hysterectomy specimens [89]. Additionally, the same research
documented the same change in histological diagnosis from AEH to EC in 66.6% of patients.
In our research of the 29 patients in Group 1 initially diagnosed with AEH, in seven (24.13%)
of them, EC was detected in hysterectomy specimens.

In our study, we found the detection of cellular atypia in 17 (28.33%) patients in
Group 1 who were initially diagnosed with NAEH. In other studies, this diagnostic change
was reported in 1.1–50% of cases with an initial diagnosis of NAEH [49,73–75].

Hui et al. [88] reported that patients with NAEH on the initial histological evaluation
were diagnosed in hysterectomy specimens with cell atypia in 18.8% of cases.

In another study comprising 281 patients with NAEH, 12.1% of them were diagnosed
with occult AEH lesions [86].

The proportion of patients for whom the postoperative outcome indicates lesions
in a more advanced type than initially assessed is significantly higher in the OAT group
than in the untreated group (p = 0.032). It should be noted that most of the changes in the
histopathological lesion diagnosis from the initial one to post- hysterectomy in a superior
lesion type are of the NAEH→ AEH type (Table 2).

We studied the concordance of cumulative diagnoses of patients with precancerous
histopathological lesions AEH and EC. The number of initial anatomopathological diag-
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noses from D&C of AEH and EC almost doubled from 33 to 63 cases in the OAT group,
with a less pronounced trend in patients in the group without this treatment, from 39 cases
initially to 55 cases on hysterectomy pieces. Statistically, studying the involvement of OAT
in this trend showed that the treatment did not influence the D&C diagnosis of AEH and
EC-type endometrial lesions (p = 0.596).

When we investigated this behavior of the histopathological diagnosis on the hys-
terectomy pieces, it turned out that OAT influenced the diagnosis of AEH and EC lesions
(p < 0.0001).

It is known that early diagnosis of gynecological neoplastic lesions helps to perform
early treatment and a better prognosis [94]. There is the question of whether patients
with uterine bleeding and OAT are, in fact, asymptomatic patients appearing in study arti-
cles, especially in the idea of screening and detecting early precancerous lesions. Kimura
et al. [95] demonstrated better survival of asymptomatic patients compared to those diag-
nosed after the onset of uterine bleeding. In asymptomatic patients, there are also reports
of endometrial thickening > 11 mm as the limit for endometrial biopsy [96].

In our research we included only well-differentiated proliferative lesions due to the
complexity of the problem. There are published studies that show the different biological
and clinical features of proliferative endometrial lesions. According to them, well and
slightly differentiated lesions have a lower predisposition to clinical uterine bleeding
compared to poorly differentiated ones [97].

The concern about identifying risk factors for these situations is present in the studies
of many authors who try to stratify risk factors. Aside from the traditional risk factors
of endometrial neoplasia, there are studies on other factors, such as surgical indication
and postmenopausal bleeding [98]. Research has been published in which 7.92% of cases
were diagnosed with occult endometrial cancer lesions in patients with postmenopausal
bleeding hysterectomized for benign conditions [98].

Study Limitations

There are some limitations to this study. First, our research covers the patient popula-
tion and clinical practice in a single medical clinic.

Secondly, our study was performed on retrospective data to identify hysterectomies
performed for surgical indications based on cell atypia, incipient neoplastic lesions or
NAEH with recurrent bleeding or risk factors. Conclusions have been reported that
retrospective studies generally report a higher prevalence of occult uterine cancer than
prospective studies [99,100].

Moreover, the patients studied represent a population selected by the very indication
of hospitalization for surgery.

The presence of risk factors in the operability criteria of patients with NAEH may
influence the results. Additionally, the research refers to a group of “surgical” patients
due to the surgical specificity of the documentation source. However, considering that
surgeries for this pathology are given a lower or higher degree of prevention, we believe
that the results obtained in this study strengthen the benefit we pursue in the treatment of
this pathology.

There are differences between the two categories in the group with a history of OAT
with therapeutic INR and increased INR in terms of the frequency of more serious lesions
and the frequency of discordant lesions. These should be interpreted with caution due to
the small volume of data, and they do not support an association between an increased
INR and a higher frequency of more severe lesions or a higher frequency of discordant
lesions between the initial histopathological examination and the one after hysterectomy.

5. Conclusions

Uterine bleeding during OAT may facilitate the determination of the risk of precancer-
ous endometrial lesions.
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The prediction model in our study reflects a preliminary step in this direction. For
example, for patients of different ages, comorbidities, and surgical indications, one may try
to predict the likelihood of having unexpected precancerous endometrial lesions.

Determining the true endometrial lesion situation as accurately as possible subjects
many practitioners to questions and trials. As this study shows, a history of OAT can cause
bleeding from an otherwise asymptomatic early lesion. On the other hand, endometrial
vaginal bleeding caused by anticoagulants may be independent of the lesion. After all, an
immediate request for a medical consultation by the patient concerned about bleeding is a
gain in itself.

Our research has shown the ability of hypocoagulation to complicate an asymptomatic
endometrial lesion early in the absence of anticoagulant effects or well-differentiated lesions
that naturally have a lower ability to cause uterine bleeding in postmenopause. Based on
this model, we can estimate that in the case of patients who initially have only NAEH-type
changes, those who perform OAT have a 4.85 times higher risk than those who do not
follow such a treatment, with evidence of histopathological changes at a more advanced
stage, AEH or EC, on the hysterectomy pieces.

The existence of OAT can be used to stratify the risk and to discuss the surgery; this
can help the preoperative assessment of the risks of these patients, finally improving the
prognosis of these patients.
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