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Abstract

Atypical endometrial hyperplasia is preneoplastic condition that precedes endometrioid
adenocarcinoma. Postmenopausal women should not have bleeding; the thickness of the endometrium is
normally below 5 mm and if it is above, the presence of a polyp, hyperplasia or cancer is suspected.

To determine the histopathological changes of the endometrium, the prevalence of functional and
organic changes and their association with history of previous childbirths and abortions, presence of
bleeding, intensity of bleeding, anteroposterior uterine diameter and endometrial thickness.

The study was performed in the Specialized Hospital for Gynecology and Obstetrics "Mother
Teresa" - Skopje and involved a total of 120 respondents who underwent fractionated explorative curettage
due to a medical indication.

They were divided into 2 groups: with functional and organic changes of the endometrium.
Ultrasonographic measurement of anteroposterior diameter of uterus and endometrial thickness was
performed.

The prevalence of functional changes was 30% and of organic changes 70%. The most common
histopathological diagnosis was an endometrial polyp (45% of women). The mean value of endometrial
thickness was 7.9 mm in the functional changes group and 13.6 mm in the organic changes group; this
difference was statistically significant (p <0.0001).

Perimenopausal patients had a significantly longer duration of bleeding than those in
postmenopause (p = 0.0009).

Endometrial adenocarcinoma was present in 3% of perimenopausal and in 5% of postmenopausal
patients. Endometrium was significantly thicker in women with organic changes than in those with
functional changes.

Perimenopausal patients had a significantly longer duration of bleeding, more intensive bleeding,
thicker endometrium and greater anteroposterior uterine diameter than those in postmenopause.

Keywords: fractionated explorative curettage, endometrial thickness, uterine bleeding.

Introduction

Dilatation and curettage is the gold standard technique for endometrial sampling. It is performed
by dilation of the cervical canal in order to be able to insert the curette into the endometrial cavity. It is
performed under general anesthesia [Figure 1].
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Material is taken from the anterior and posterior endometrial surface with a curette by "scratching".
By using this method, samples can be taken from the endometrial, but also from the endocervical mucosa
(fractionated curettage).

Fractional sampling is useful for evaluating possible endocervical pathology as well as the presence
of endocervical extension of endometrial adenocarcinoma. Dilatation and curettage are commonly used
when it is necessary to take a larger sample of the endometrium in order to rule out a significant pathology
or when it is necessary to remove a larger endometrial volume in patients with heavy bleeding [1-3].
Possible complications of this intervention are: hemorrhage, infection or perforation, each occurring at a
rate of 4 to 6 per 1000 procedures [4].

” Figufe 1. Dilatation and curettage

Menopause is the period in a woman's life when menstrual cycles stop and the reproductive period
ends. A few years before menopause, menstrual cycles typically become irregular, last longer or shorter
than normal, or menstrual bleeding is reduced or increased [6].

A postmenopausal woman should not have genital bleeding and any bleeding is an alarming
symptom to be examined to rule out malignancy. In a meta-analysis of Megane Clarke et al., 129 studies
were analyzed with a total of 40,790 patients and found that postmenopausal bleeding occurred in
approximately 90% of patients with endometrial cancer, but only 9% of women with postmenopausal
bleeding were diagnosed with endometrial cancer [7].

The term "dysfunctional uterine bleeding" is used when there is no structural (organic) cause for
abnormal bleeding and it occurs due to anovulation or defective ovulation [8].

The normal thickness of the endometrium during menstruation is 2-4 mm, in the early proliferative
phase 5-7 mm, preovulatory up to 11 mm, in the secretory phase 7-16 mm. After curettage or after
miscarriage, it should be <5 mm; if it is thicker, it means that there are retained products of conception or
residual masses [9].

In postmenopause the thickness of the endometrium is normally less than 5 mm when it is very
likely to rule out pathological change of the endometrium, and if it is greater than 5 mm, the presence of a
polyp, hyperplasia or cancer is possible [10,11].

Endometrial hyperplasia (EH) is a condition characterized by the proliferation of endometrial
glands in various shapes and sizes, as well as an increased ratio of glands and stroma in favor of the glands.
It is a consequence of prolonged action of estrogens, without the suppressive action of progesterone. It is
most commonly diagnosed during the perimenopausal period when anovulatory cycles are frequent. In the
younger population it is most commonly associated with polycystic ovarian syndrome (PCOS), obesity or
menstrual disorders [12].

In 2014, the WHO changed the classification of EH into 2 categories: benign endometrial
hyperplasia (not atypical) and atypical endometrial hyperplasia/endometrial intraepithelial neoplasia [13].
Atypical endometrial hyperplasia is a preneoplastic condition that precedes the most common malignant
tumor of the uterus, endometrioid adenocarcinoma (type | endometrial cancer, 80% of endometrial cancers)
[14].
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Endometrial carcinoma (EC) occurs as a result of abnormal growth of endometrial cells that acquire
the ability to invade and metastasize to other parts of the body [15].

It is the most common cancer of the female reproductive tract in developed countries and the third
most common cause of cancer death in women (behind ovarian and cervical cancer) [16]. Its incidence is
rising, probably due to an increasing number of older people and rising obesity rates. In obese women
excessive adipose tissue increases the conversion of androstenedione to estrone.

High levels of estrone in the blood cause anovulation and the endometrium is exposed to
continuously high levels of estrogen [17]. The most common type of endometrial cancer is endometrioid
adenocarcinoma (75% to 80%). Other non-endometrioid tumor types are: mucinous carcinomas (5%), clear
cell carcinomas (5%), papillary serous carcinomas (4%), and squamous cell carcinomas (1%). These types
are rare but have a more aggressive course [18]. Endometrial cancer can occur in premenopausal (25%)
and postmenopausal (75%) women.

The average age at the time of diagnosis is 61 years [18]. EC is often ultrasonographically seen as
irregular thickening of the endometrium with areas of polypoid mass-like soft tissue [Figure 2].
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Figure 2. Ultrasonographic appearance of the endometrial carcinoma [19]

Endometrial polyps (EPs) are benign proliferations of the endometrium that contain varying
amounts of glandular tissue, connective tissue and blood vessels. The morphological diversity of EPs is a
reflection of the type of endometrium they originate from, so they can range from atrophic to hyperplastic
and carcinomatous [20].

Clinically, these lesions cause thickening of the endometrium and abnormal bleeding from the
uterus. Asymptomatic EPs can be detected by a routine ultrasound examination or by infertility
investigations [21]. A Danish screening study of the general population showed a higher prevalence of EPs
in postmenopausal women (11.8%) than in premenopausal women (5.8%) [22]. Most EPs are benign. In a
meta-analysis of their malignant potential, the risk was found to be highest in postmenopausal women with
vaginal bleeding (2.3%).

The risk for presence of carcinomatous polyp in asymptomatic women was 0.3%. The prevalence
of atypical hyperplastic polyps was 1.2% in asymptomatic and 2.2% in symptomatic patients; p <0.005
[23]. Postmenopausal women with a polyp have a higher risk of polyp malignancy than premenopausal
women with a polyp [24].

Objectives

To determine the histopathological changes of the endometrium that occur during the period of
perimenopause and postmenopause, to determine the prevalence of functional and organic changes and
their association with the history of previous childbirths and abortions, presence of uterine bleeding and
intensity of bleeding, anteroposterior diameter of uterus (APd) and endometrial thickness.
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Material and methods

The study was a prospective observational cohort and was performed in the Specialized Hospital
for Gynecology and Obstetrics "Mother Teresa" - Skopje, in cooperation with the Institute of Pathological
Anatomy at the Faculty of Medicine — Skopje.

The study involved a total of 120 respondents who underwent fractionated explorative curettage
due to a medical indication (abnormal bleeding or ultrasound-diagnosed endometrial abnormality). They
were divided into 2 groups: with functional changes of the endometrium (prolonged and inadequate
estrogenic action, deficient secretory phase, endometrial atrophy) and organic changes (endometrial polyp,
endometrial hyperplasia without atypia, endometrial adenocarcinoma).

Fractionated explorative curettage was performed under general intravenous anesthesia. The
material (from endocervix and endometrium) in 2 vials with 10% formalin was sent to histopathological
analysis at the Institute of Pathological Anatomy at the Faculty of Medicine - Skopje. Anamnestic data were
taken from all respondents.

Ultrasonographic measurements of anteroposterior diameter of uterus (APd) and endometrial
thickness were performed with TOSHIBA Xario 200 ultrasound device, using endovaginal probe 11C3,
with frequency of 7.0 MHz.

Results

The prevalence of functional changes was 30% (36 patients) and of organic changes 70% (84
patients) [Table 1]. Half of the patients (60) were perimenopausal and the other 60 were postmenopausal.
The most common pathological change of the endometrium was an endometrial polyp and it was present
in 45% of respondents. Endometrial hyperplasia without atypia was present in 23.3% of perimenopausal
and 15% of postmenopausal women.

Endometrial adenocarcinoma was present in 3% of perimenopausal and 5% of postmenopausal
women. Endometrial atrophy was detected only in postmenopausal women (26.7%) and dysfunctional
abnormalities (inadequate and prolonged estrogenic action, deficient secretory phase) were present only in
perimenopausal patients (26.7%) [Table 2].

Table 1. Distribution of organic and functional histopathological changes

group n
functional changes 36 (30%)
organic changes 84 (70%)

Table 2. Distribution of histopathological changes in perimenopause and postmenopause

Histopathological diagnosis groups p-level
n perimenopause postmenopause
Endometrial polyp 54 27 (45%) 27 (45%) X?=26.99
Endometrial atrophy 16 0 16 (26.67%) **p=0.00006
Endometrial hyperplasia without | 23 14 (23.33%) 9 (15%)
atypia
Endometrial adenocarcinoma 8 3 (5%) 5 (8.33%)
Prolonged and inadequate 15 12 (20%) 3 (5%)
estrogenic action
Deficient secretory phase 4 4 (6.67%) 0
X2 (Pearson Chi-square) **p<0.01
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Patients with functional and organic changes had similar age (mean 53.3 vs. 52.5 years, p=0.64).
In the group of postmenopausal respondents, the duration of postmenopause was not significantly different
between those with functional and organic changes (median 7 vs. 8 years, p = 0.47).

The presence of uterine bleeding and its duration and intensity was higher in the group with organic
changes compared to the group with functional changes, but without a statistical significance (median 10
vs. 7 days, p=0.3).

Ultrasonographic parameters (anteroposterior diameter of the uterus and endometrial thickness)
had higher values in patients with organic changes of the endometrium. Uterine APd had a mean value of
41.3 mm in the group with functional and 45.2 mm in the group with organic changes of the endometrium,
but without a statistically significant difference between the two groups (p=0.08) [Table 3]. The mean value
of endometrial thickness was 7.9 mm in the functional changes group and 13.6 mm in the organic changes
group, with a difference of 5.7 mm that was statistically significant (p <0.0001) [Table 3].

Table 3. Uterine APd and endometrial thickness in the functional and organic change groups.

variable Type of HPA changes p-level
functional | organic

Uterine APd (mm)

mean +SD 413+11.6 45.2+10.9 t=1.76

min — max 25-70 28 - 78 p=0.08

Endometrial thickness (mm)

mean +£SD 79+2.6 13.6+4.5 t=7.04

min — max 4-14 7-26 ***n=0.000000
t(Student t-test) ***n<0.0001

One patient with functional and 5 with organic changes were nulliparous. Most of the patients in
both groups have given birth to two children (33.3% vs. 47.6%). 41.7% of women in the functional change
group and 59.5% in the organic change group denied previous abortions and the similar number of them
reported that they have had one previous abortion (22.2% vs. 17.9%).

These differences were without a statistical significance.

Half of the patients (60) were perimenopausal and the other 60 were postmenopausal.
Perimenopausal patients were significantly younger than postmenopausal (46.7 vs. 58.7 years; p <0.0001).

Nulliparous were 3.3% of perimenopausal and 6.7% of postmenopausal patients. Most of the
patients in both groups have given birth to two children (38.3% perimenopausal vs. 48.3% postmenopausal
patients). 66.7% of perimenopausal and 41.7% of postmenopausal patients did not have previous abortions.

Regarding the number of abortions, perimenopausal patients usually had one abortion (16.7%) and
postmenopausal usually had two abortions (23.3%). Perimenopausal and postmenopausal women did not
differ significantly in terms of the number of childbirths (p = 0.92), while they differed significantly in
terms of the number of abortions.

Postmenopausal patients had a significantly higher number of previous abortions (p = 0.007).

Perimenopausal patients had a significantly longer duration of uterine bleeding than
postmenopausal patients (median 10 vs. 3.5 days; p = 0.0009) [Table 4].
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Table 4. Duration of bleeding in peri- and postmenopausal patients.

Number of days of perimenopause | postmenopause p-level
bleeding

mean +=SD 10.83 £ 9.2 6.37 8.1 Z=3.32
median (IQR) 10 (5-14.5) 35(0-7) ***n=0.0009
Z (Mann-Whitney U test) ***p<0.0001

Patients in perimenopause had significantly more intensive bleeding than those in postmenopause
(p=0.00008). 41.7% of perimenopausal and 18.3% of postmenopausal patients had a moderate intensity of
bleeding. Heavy bleeding was present in 15% of perimenopausal women and in none of postmenopausal.
Uterine APd had a mean value of 50.7 mm in perimenopausal and 37.3 mm in postmenopausal women.
The difference of 13.4 mm was confirmed as statistically significant (p <0.0001) [Table 5].

The mean value of endometrial thickness was 13.6 mm in perimenopausal and 10 mm in
postmenopausal patients. The difference of 3.6 mm was confirmed as a statistically significant (p=0.00011)
[Table 5].

Table 5. Uterine APd and endometrial thickness in peri- and postmenopausal patients.

variable | perimenopausal | postmenopausal | p-level

Uterine APd (mm)

mean +SD 50.66 + 8.04 37.33+9.9 t=8.08

min — max 36— 78 25-72 ***n=0.0000000

Endometrial thickness (mm)

mean +SD 13.57+4.9 10.28+4.1 1=3.99

min — max 5-26 4-24 ***n=0.00011
t(Student t-test) ***n<(0.0001

Discussion

In our study we included 120 women with abnormal uterine bleeding or asymptomatic with
ultrasonographically detected changes of the endometrium, and thus an indication for histopathological
analysis.

We performed fractionated explorative curettage under general intravenous anesthesia. In our
hospital this is a standard procedure for taking a sample of endometrium, and less often by hysteroscopy in
the operating room.

There are several methods for taking an endometrial sample. Dilatation and curettage is the most
widely used method, but it has become less favorable due to the anesthesiological and surgical risks of
complications.

Endometrial aspiration biopsy has largely replaced dilatation and curettage because it is a safe and
reliable outpatient procedure, without use of general anesthesia, easy to perform, and with high sensitivity
and specificity in the detection of endometrial hyperplasia and carcinoma [25,26].

Hwang et al. performed a study on 250 subjects diagnosed with endometrial hyperplasia by taking
an endometrial sample by aspiration biopsy (150 subjects) and dilatation and curettage (100 subjects),
followed by a hysterectomy in the next 6 months after diagnosis [27].

The concordance between the sample taken by aspiration biopsy and that taken by hysterectomy
was 41.3%, while the concordance between the sample taken by dilatation and curettage and the one taken
by hysterectomy was 51%. Patients in whom the preoperative sample was taken by dilatation and curettage
had a significantly lower detection of more severe histopathological findings in the hysterectomy specimen
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(21%) than patients whose preoperative specimen was taken by aspiration biopsy (36.7%). This difference
was statistically significant (p=0.008) [27].

When the final diagnosis (after hysterectomy) was endometrial cancer, there were significantly
fewer upgrades after dilatation and curettage than after aspiration biopsy (15% vs. 27.3%, p=0.022). As a
conclusion, dilatation and curettage was more accurate diagnostic procedure than aspiration biopsy [27].

In our study, endometrial changes were benign in 112 of the patients (93.3%) and endometrial
adenocarcinoma was present in 8 of them (6.7%). The most common histopathological change was
endometrial polyp, found in 54 subjects (45%). It was equally present in perimenopausal and
postmenopausal women. EPs are a common pathology, occurring in 25% of the general female population,
most commonly in perimenopausal and postmenopausal women, and often are associated with abnormal
uterine bleeding [28].

Some polyps may regress spontaneously and it is not necessary to perform an emergency
polypectomy to avoid surgical and anesthetic risk.

The study by Yuksel et al. identified the following factors that are associated with spontaneous
regression: age <45 years, premenopausal period, polyp size <2 cm and the presence of abnormal uterine
bleeding. In this study, a regression rate of 23% was found only in premenopausal women and all
postmenopausal patients had persistent polyps [29].

Postmenopause is considered a risk factor for development of endometrial neoplasia in a polyp.
Fernandez-Parra et al. in their study detected a prevalence of 1.5% carcinomatous polyps only in
symptomatic postmenopausal women (with bleeding), but not in asymptomatic and premenopausal women
[30].

In one multicenter Italian study of 1152 asymptomatic and 770 symptomatic postmenopausal
women with hysteroscopic polypectomy, Ferrazzi et al. detected only 1 case (0.1%) of a carcinomatous
polyp present in an asymptomatic patient. This prevalence was 10-fold lower than in symptomatic patients
(p<0.0001).

The prevalence of polyps with atypical hyperplasia was 1.2% in asymptomatic women and 2.2%
in symptomatic women (p<0.005) [31].

Endometrial hyperplasia is clinically significant as the cause of abnormal uterine bleeding as well
as of its association with endometrial cancer [12]. EH most often occurs in perimenopause as a consequence
of anovulatory menstrual cycles [32,33].

In the reproductive period, EH is relatively rare and occurs predominantly in women who are
overweight and have polycystic ovary syndrome [32]. In postmenopausal women, EH occurs as a result of
exogenous or endogenous hyperestrogenemia that is not opposed by progesterone, as a consequence of
estrogen therapy or by peripheral conversion of androgens to estrogens in adipose tissue [32,33].

In the study by Milosevic et al., premenopausal patients had a pathohistologically verified higher
incidence of EH without atypia than postmenopausal patients (22.4% in premenopause vs. 10.5% in
postmenopause) and this difference was statistically significant (p<0.01).

Atypical EH was more common in postmenopausal (3.3%) than in premenopausal patients (0.9%)
and this difference was statistically significant (p<0.05). The same study found that EH was a significantly
more common cause of abnormal bleeding in premenopausal patients (in 23.4%) than in postmenopausal
patients (in 3.7%) [34].

It is important, especially in these risk groups, to perform an endometrial examination to identify
the presence of EH with atypia, which is precancerous lesion of the endometrial cancer [35]. In our study,
EH without atypia was present in 9 (15%) of postmenopausal women and 14 (23.3%) of perimenopausal
women.

We detected endometrial adenocarcinoma in 3 women (5%) in perimenopause and 5 women (8.3%)
in postmenopause. In the study by Milosevic et al., the presence of endometrial carcinoma (EC) was found
in 1.4% of premenopausal and 18.9% of postmenopausal women.

Uterine bleeding caused by endometrial cancer was significantly more common in postmenopausal
women than in premenopausal women.

34



Kocevska a. et al.; Endometrial pathological changes in perimenopause and postmenopause....

According to the same study, in the postmenopausal period there is a higher risk of developing
both endometrioid and non-endometrioid type of EC (type | and type I1), as well as the occurrence of cancer
localized in the endometrial polyp [34].

In a meta-analysis by Megane Clarke et al., 129 studies were analyzed with a total of 40,790
patients and postmenopausal bleeding was found in approximately 90% of patients with endometrial cancer
[7]. There is a close relationship between the amount of estrogen and progesterone secreted by the ovaries
from puberty to menopause and the development of hyperplastic endometrium and endometrial cancer.

The risk is increased in postmenopausal women who have had endocrine disturbances in the
premenopausal period (menstrual disorders, polycystic ovary syndrome, obesity, absence of term
pregnancy, absence of lactation). The duration of progesterone deficiency is a major determinant of risk
[36].

Transvaginal ultrasound and/or outpatient endometrial biopsy are most commonly used methods
for initial endometrial evaluation. According to Goldstein, the risk of endometrial malignancy in women
with postmenopausal bleeding and endometrial thickness <4 mm is about 1:917 and endometrial biopsy is
not indicated here. If a biopsy is performed on all of these patients who have a very thin endometrium,
tissue is often obtained that is insufficient for diagnosis [37].

Elsandabesee and Greenwood conducted a study in patients with postmenopausal bleeding and in
82% of those with an endometrial thickness <5 mm a sample was successfully taken by endometrial biopsy,
but only in 27% of them the sample was adequate for analysis and this was not in correlation with the parity
or size of the uterine cavity [38].

In a meta-analysis by Smith-Bindman et al., analyzing 35 studies with 5,892 women with
postmenopausal uterine bleeding, a sensitivity of 96% and a specificity of 53% for endometrial malignancy
was found for an endometrial thickness threshold of >5 mm [39].

Hysteroscopy largely replaces ultrasonography in the diagnosis of the etiology of postmenopausal
bleeding and shows greater efficiency in the diagnosis of focal pathological changes that are difficult to
detect on ultrasound [40].

The interpretation of endometrial thickness in perimenopausal women depends on the period of
menstrual cycle when the ultrasound examination is performed. The most accurate results are obtained if
the ultrasound is done from the fourth to the seventh day of the menstrual cycle, when menstruation is over
[41].

Endometrial thickness less than 6 mm is commonly considered as non-hyperplastic [42]. There are
cases when transvaginal ultrasound cannot distinguish endometrial hyperplasia from polyp because both
conditions cause thickening of the endometrium [43].

In our study, the mean value of endometrial thickness was 7.9 mm in the functional changes group
and 13.6 mm in the organic changes group, with a difference of 5.7 mm that was statistically significant
(p<0.0001). The mean endometrial thickness was 13.6 mm in perimenopausal and 10 mm in
postmenopausal patients.

The difference of 3.6 mm was confirmed as a statistically significant. Perimenopausal patients had
a significantly longer duration of uterine bleeding than postmenopausal patients (median 10 vs. 3.5 days; p
= 0.0009) and significantly more intensive bleeding than patients in postmenopause.

In our study, organic endometrial changes were more prevalent than functional ones. They were
present in 73.3% of perimenopausal and in 68.3% of postmenopausal women. Serna Torrijos et al.
examined the histopathological findings of 779 postmenopausal patients who underwent endometrial
sampling by hysteroscopy, aspiration biopsy or curettage and found functional changes in 42.5% of women,
benign changes (polyp, myoma) in 3% of them, endometrial hyperplasia without atypia in 8.3%,
endometrial hyperplasia with atypia in 1.4% and adenocarcinoma in 8.5% of women [44].

In our study, endometrial atrophy, which we classified as a functional change, was present only in
postmenopausal women (in 26.7%). In the study by Milosevic et al., endometrial atrophy was found in
32.7% of postmenopausal and in none of premenopausal women [34].
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Dysfunctional bleeding is most common during the perimenopausal period (menopausal
transition). Bleeding from the proliferative endometrium may be due to an anovulatory cycle and bleeding
from the secretory endometrium may be due to ovulatory dysfunction [45].

In our study, a histopathological finding of prolonged and inadequate estrogen activity was present
in 20% of perimenopausal and in 5% of postmenopausal women. Deficient secretory phase was present
only in perimenopausal patients (6.7%).

Conclusions

Fractionated explorative curettage is an effective method for accurate diagnosis of pathological
changes of the endometrium in women with abnormal uterine bleeding or ultrasonographically detected
abnormal endometrial findings.

The most common histopathological change was an endometrial polyp (in 45% of patients).
Endometrial adenocarcinoma was present in 3% of perimenopausal and in 5% of postmenopausal patients.
Dysfunctional uterine bleeding (inadequate and prolonged estrogenic action and deficient secretory phase)
was present in 26.7% of perimenopausal patients.

The endometrium had a significantly greater thickness in women with organic changes than in
those with functional changes.

The anteroposterior diameter of the uterus, the duration and intense of bleeding was greater in
women with organic changes than in those with functional changes, but this difference was not significant.

Perimenopausal patients had a significantly longer duration of bleeding, more intensive bleeding,
thicker endometrium and greater anteroposterior uterine diameter than postmenopausal patients.
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