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Polycystic ovary syndrome is associated R

with a higher risk of premalignant

and malignant endometrial polyps

in premenopausal women: a retrospective study
in a tertiary teaching hospital
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Abstract

Background Polycystic ovary syndrome (PCOS) is characterized by anovulation, insufficient progesterone, hyper-
androgenism, and insulin resistance. These factors can disrupt the endometrium of PCOS patients and can lead to
chronic low-grade inflammation in the endometrium, endometrial hyperplasia, or even endometrial cancer.

Objective The aim of this study was to investigate the prevalence of premalignant and malignant endometrial pol-
yps in premenopausal women and to further explore whether PCOS is associated with premalignant and malignant
changes in endometrial polyps.

Methods This study was conducted by retrieving the medical data of 4236 premenopausal women who underwent
hysteroscopic polypectomies between January 2015 and December 2021. Demographic and clinical data regarding
age, height, weight, parity, hormone replacement therapy, oral contraceptives, abnormal uterine bleeding, hyperten-
sion, diabetes mellitus, PCOS, number of polyps, and size of polyps were collected, and their associations with prema-
lignant and malignant changes in endometrial polyps were analysed.

Result Among the endometrial polyps removed by hysteroscopic polypectomy in premenopausal women, the
prevalence of premalignant and malignant polyps was 2.15%, which comprised hyperplasia with atypia at 1.13% and
endometrial carcinoma at 1.02%. PCOS was associated with a higher risk of premalignant and malignant endometrial
polyps in premenopausal women after adjustment for potential confounding factors.

Conclusion PCOS is associated with a higher risk of premalignant and malignant endometrial polyps in premeno-
pausal women. Therefore, it is important to evaluate the endometrium in PCOS patients with ultrasonography or
hysteroscopy, and active management involving hysteroscopic polypectomy should be offered to PCOS patients
diagnosed with endometrial polyps regardless of symptoms.
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Introduction

Endometrial polyps are localized overgrowths of
endometrial tissue that form finger-like projections
from the surface of the endometrium. They consist
of stroma, glands, and blood vessels and can be sin-
gle or multiple [1-3]. According to previous studies,
the prevalence of endometrial polyps in women of all
age groups ranges from 10 to 40% [4, 5]. Endometrial
polyps may be asymptomatic, and the most common
symptoms include excessive leukorrhea, abnormal
uterine bleeding, and infertility [2, 6]. Most endo-
metrial polyps are benign lesions, but approximately
3-5% of endometrial polyps have been reported as
premalignant or malignant [7-9]. However, the fac-
tors associated with premalignant and malignant
changes in endometrial polyps are not completely
understood.

Polycystic ovary syndrome (PCOS) is a common
reproductive endocrine disease in women of repro-
ductive age. It has been reported that 5% to 10% of
women of reproductive age are diagnosed with PCOS
worldwide, and the symptoms of PCOS include
amenorrhea, oligomenorrhea, hirsutism, obesity,
infertility, and acne [10-13]. PCOS is characterized
by anovulation, insufficient progesterone, hyperan-
drogenism, and insulin resistance. These factors can
disrupt the endometrium of PCOS patients and can
lead to chronic low-grade inflammation in the endo-
metrium, infertility, endometrial hyperplasia, or even
endometrial cancer [13-16]. The risk of endome-
trial cancer has been shown to be between 2—6 times
higher in women with PCOS than in women without
PCOS [13]. The pathogenesis of endometrial can-
cer in PCOS patients is thought to be related to the
prolonged stimulation of the endometrium by unop-
posed oestrogen in the setting of anovulation and
prevention of endometrial exfoliation [17]. Thus, it
is imperative to determine whether PCOS patients
diagnosed with endometrial polyps are at greater risk
of developing cancer so that a more judicious indi-
cation regarding hysteroscopic polypectomy can be
established.

The aim of the current study was to investigate the
prevalence of premalignant and malignant endome-
trial polyps that were removed by hysteroscopy in pre-
menopausal women and to further explore whether
PCOS is associated with premalignant and malignant
changes in endometrial polyps.

Materials and methods

Study design and data collection

This retrospective study was conducted by searching
the medical record database for subjects diagnosed with
endometrial polyps that were removed by hysteroscopic
polypectomy at the First Affiliated Hospital of Chengdu
Medical College between January 2015 and December
2021. This hospital is one of the largest tertiary hospi-
tals situated in the megacity of Chengdu in Southwest
China. The study complied with the Declaration of Hel-
sinki and was approved by the Ethics Committee of The
First Affiliated Hospital of Chengdu Medical College (No.
CYFY17143031). Informed consent was obtained from
all participants before the study when they visited the
outpatient department.

The study population was selected based on the follow-
ing inclusion and exclusion criteria. The inclusion crite-
ria were as follows: (1) women who were diagnosed with
endometrial polyps either by transvaginal ultrasonogra-
phy or by hysteroscopy; and (2) premenopausal women.
The exclusion criteria were as follows: (1) histopathology
results consistent with submucosal uterine leiomyomas;
(2) macroscopic malignancy; (3) incomplete information;
(4) presence of intrauterine contraceptive device use; and
(5) cases where polypectomy was not performed. A total
of 4236 women who met the inclusion and exclusion cri-
teria were included in the study. A flowchart of the study
design is shown in Fig. 1.

The demographic and clinical characteristics were col-
lected by retrieving information from the medical record
database. These included age, height, weight, parity, his-
tory of hormone replacement therapy, oral contracep-
tives, abnormal uterine bleeding, hypertension, diabetes
mellitus, PCOS, number of polyps, and size of polyps.
The diagnosis of PCOS was based on the Rotterdam cri-
teria that two of the following three criteria should be
met: (1) clinical or biochemical hyperandrogenism; (2)
ovulatory dysfunction; and (3) polycystic ovaries [18].
The size of the polyps was evaluated by measuring the
maximum diameter for a single polyp or the largest polyp
in the presence of multiple polyps.

The indications for hysteroscopy were satisfied by
women with abnormal uterine bleeding and asympto-
matic women in whom the intrauterine lesions were
incidental findings during other imaging scans. All the
women included in the study had their endometrial pol-
yps removed by hysteroscopic polypectomy. Endometrial
assessment was also performed by endometrial aspiration
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Fig. 1 Flowchart of the study design

or dilatation and curettage after polypectomy in the same
setting. The endometrial polyp specimens and endo-
metrium samples were placed in separate sample bags
for histologic examination. In this study, the histologic
findings were from the endometrial polyp specimens.
The histologic findings of endometrial polyp specimens
were defined as endometrial polyp, hyperplasic (simple
or complex hyperplasia without atypia), premalignant
(hyperplasia with atypia), and malignant (endometrial
carcinoma) according to the World Health Organization
(WHO) Classification Systems for Endometrial Hyper-
plasia [19]. Based on the Chinese National Health Com-
mission, obesity was defined as BMI>28.0 kg/m? in
adults [20].

Statistical analysis

SPSS software (version 16.0, Chicago, IL, USA) was used
to analyse statistical significance. Data with normal dis-
tributions are presented as the mean 4 SD, and nonnor-
mally distributed data are presented as frequencies. The
independent-sample ¢ test or Mann—Whitney U test was
used for continuous variables, and the chi-square test
or Fisher’s exact test was used for categorical variables.

The association between the premalignant and malignant
changes in endometrial polyps and PCOS was deter-
mined by multivariate logistic regression analysis after
adjustment for potential confounding factors. The results
are presented as the odds ratio (OR) and 95% confidence
interval (CI). A p<0.05 was considered indicative of sta-
tistical significance.

The sample size was calculated using the following for-
mula as described in previous studies: # =72 x P x (1-P)/
2, where n=the required sample size, Z=1.96 at a 95%
CI, P=the prevalence of premalignant and malignant
polyps (3%—5%) and e = the margin of error (5%) [21, 22].
PASS (Power Analysis and Sample Size) software was
used to evaluate the statistical power and effect size.

Results

Histologic findings regarding the endometrial polyps
removed from the study population

A total of 4236 women who met the inclusion and
exclusion criteria were included in this study. The
demographic and clinical characteristics of the study
population are shown in Table 1. Histological examina-
tion of the removed endometrial polyps showed that the
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Table 2 Histologic findings regarding the endometrial polyp
removed from the study population (n =4236)

Parameters Value Histology category Frequency (%)
Age (year) 42+75 Benign polyp 4145 (97.85)
BMI (kg/mz) 2653+43 Endometrial polyps 3057 (72.17)
Menopausal status Simple hyperplasia without atypia 732(17.28)
premenopausal 4236 Complex hyperplasia without atypia 356 (84)
postmenopausal 0 (Pre)malignant polyp 91 (2.15)
Gravidity Hyperplasia with atypia 48(1.13)
0 534 (12.61%) Endometrial carcinoma 43(1.02)
> 3702 (87.39%)
Parity
0y
021 ;2:2(1(22:02) as hyperplasia with atypia, and 43 (1.02%) cases were
Abnormal uterine bleeding diagnosed as endometrial carcinoma (Table 2).
Yes 1045 (24.67%)
0,
Hy'\:;rtension 3191 7533%) Univariate analysis of risk factors for premalignant
Yes 516.(12.18%) anc! ma‘lignant en(‘:lometrial polyps . o
No 3720 (87.82%) Univariate analysis was performed to identify risk factors
Diabetes mellitus for premalignant and malignant endometrial polyps. The
Ves 749 (17.68%) rgsults showgd that age (> 40 years), obesity, nulliPari‘ty,
No 3487 (82.32%) diabetes mel‘htus, PFZOS, a‘nd pol?fp number were signifi-
PCOS Can’Fly associated with a higher risk of premalignant and
Ves 337 (7.96%) malignant polyps (p<0.05). (Table ‘3). "‘l'he QRS (95% CI§)
No 3899 (92.04) for age (>40 years), obesity, nulliparity, diabetes melli-
tus, PCOS, and polyp number were 1.74 (1.12-2.71), 1.64
Hormone replacement therapy oy (L07-2:53), 2.8 (L81-435), 33 (216-5.06), 2.96 (174-
\o 4068 (96.03%) 5..02), and ‘1.7‘1 (1.12—2.61?, r?spectively. However, no sta-
Oral contraceptives tistically &gmﬁcant assocgtlons were observed betwee.n
Ves 501 (1183 the pre.mallggant and mahgnant‘ polyps ar‘ld other vari-
ables, including abnormal uterine bleeding, gravidity,
No 3735 (88.17%) hypertension, history of hormone replacement therapy,
Polyp number oral contraceptives, and the size of polyps (p>0.05)
1 3012 (71.1%) (Table 3).
>2 1224 (28.9%)
Polyp size (cm)
<2 2994 (7068%)  multivariate analysis of risk factors for premalignant
>2 1242 (29.32%)

prevalence of the premalignant and malignant polyps
was 2.15%. Based on the histologic findings, the speci-
mens were classified into a benign polyp group and a
premalignant and malignant polyp group (Table 2). In
the benign polyp group, 3057 (72.17%) cases were diag-
nosed as endometrial polyps, 732 (17.28%) cases were
diagnosed as simple hyperplasia without atypia, and
356 (8.4%) cases were diagnosed as complex hyper-
plasia without atypia. In the premalignant and malig-
nant polyp group, 48 (1.13%) cases were diagnosed

and malignant endometrial polyps

The risk factors that were identified by univariate analysis
were further evaluated by a multivariate logistic regres-
sion analysis model. The results showed that only PCOS
was significantly associated with a higher risk of prema-
lignant and malignant endometrial polyps after adjust-
ment for confounding factors, including age, obesity,
parity, diabetes mellitus, and polyp number; the OR (95%
CI) was 2.75 (1.02—-3.45) (Table 4). This finding suggested
that PCOS was an independent risk factor for premalig-
nant and malignant endometrial polyps. The PCOS fac-
tor was also used to build a risk prediction model for
premalignant and malignant polyps. An ROC curve was
constructed, and the AUC was 0.746 with a sensitivity of
72.3% and a specificity of 81.4%.
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Table 3 Univariate analysis of risk factors for premalignant and malignant endometrial polyps (n=4236)

Variable (Pre)Malignant Benign polyps OR 95% Cl p-value

polyps n=4145
n=91

Age 1.74 1.12-271 0.017
>40 61 2231
<40 30 1914

Obesity (BMI > 28.0 kg/m?) 1.64 107-2.53 0.03
Yes 58 2143
No 33 2002

Gravidity
0 17 517 1.61 0.94-2.75 0.108
>1 74 3628

Parity 2.8 1.81-4.35 <0.0001
0 32 672
>1 59 3473

Abnormal uterine bleeding 137 0.87-2.15 0.172
Yes 28 1017
No 63 3128

Hypertension 1319 0.74-2.35 0434
Yes 14 502
No 77 3643

Diabetes mellitus 330 2.16-5.06 <0.0001
Yes 37 712
No 54 3433

PCOS 296 1.74-5.02 <0.0001
Yes 18 319
No 73 3826

Hormone replacement therapy 2.06 0.94-4.53 0.117
Yes 7 161
No 84 3984

Oral contraceptives 149 0.85-2.61 0.220
Yes 15 486
No 76 3659

Polyp number 1.71 1.12-2.61 0.012
2> 37 1187
1 54 2958

Polyp size (cm) 0.66 0.43-1.01 0.069
2< 56 2938
>2 35 1207

Table 4 Multivariate analysis of risk factors for premalignant and

malignant endometrial polyps

Variables OR 95% Cl p-value
Age 132 0.95—2.07 0.113
Obesity 245 1.02—341 0.185
Parity 323 2.15—427 0.089
Diabetes mellitus 4.22 3.02—5.87 0.221
Polyp number 123 0.35—2.17 0.217
PCOS 275 1.02—345 <0.001

Adjustment for age, obesity, parity, diabetes mellitus, and polyp number

The association between PCOS and different histological

types of endometrial polyps

The prevalence of PCOS was evaluated in different his-
tological types of endometrial polyps, and the results
showed that the prevalence of PCOS was 8.01% in endo-
metrial polyps, 9.02% in simple hyperplasia without
atypia, 8.71% in complex hyperplasia without atypia, 25%
in hyperplasia with atypia, and 23.26% in endometrial
carcinoma (Fig. 2). The association between PCOS and
different histological types of endometrial polyps was
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Fig. 2 The prevalence of PCOS in different histological types of
endometrial polyps

further evaluated by logistic regression analysis (Table 5).
The results showed that PCOS was significantly associ-
ated with a higher risk of hyperplasia with atypia and
endometrial carcinoma; the ORs (95% CIs) were 3.96
(2.04-7.69) and 3.58 (1.75-7.34), respectively (Table 5).
However, no associations were observed between PCOS
and endometrial polyps, simple hyperplasia without
atypia, and complex hyperplasia without atypia (p > 0.05).

Discussion

Our study revealed that the prevalence of premalignant
and malignant endometrial polyps was 2.15%, compris-
ing rates of 1.13% for hyperplasia with atypia and 1.02%
for endometrial carcinoma, among the polyps removed
by hysteroscopic polypectomy in premenopausal women
(Table 2). Moreover, PCOS was found to be associated
with a higher risk of premalignant and malignant endo-
metrial polyps in premenopausal women after adjust-
ment for potential confounding factors (Table 4). These
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findings may provide guidance for clinical practice in the
management of endometrial polyps among premenopau-
sal women with PCOS.

A meta-analysis study that included 35,345 premeno-
pausal and postmenopausal women showed that the
prevalence of premalignant and malignant endome-
trial polyps was 2.73% [8]. Another meta-analysis study
involved recruitment of 21,057 patients and reported that
3.4% of patients presented with premalignant and malig-
nant endometrial polyps [9]. However, our study revealed
that the prevalence of premalignant endometrial polyps
was 1.13%, and the prevalence of malignant endometrial
polyps was 1.02% (Table 2). The discrepancies could be
attributed to differences in the characteristics of the study
populations; these other studies included premenopau-
sal women as well as postmenopausal women. However,
only premenopausal women were included in our study,
which may explain the lower prevalence in our popula-
tion compared to that in the populations of these other
studies when considering menopause as a risk factor for
malignant changes in endometrial polyps [4]. Defini-
tion of the standards of obesity may also be an important
factor that contributes to the difference in the preva-
lence of premalignant and malignant polyps between
our population and others. We used the Chinese criteria
BMI > 28.0 kg/m? to define obesity, while the other stud-
ies used the World Health Organization recommended
criteria BMI > 30.0 kg/m? to define obesity [20]. Another
explanation for the discrepancies might be attributed to
the different methods used for the removal of polyps.
Some studies performed the removal of polyps by uterine
curettage, which usually fails to extract the whole polyp
and obtains only a mixed specimen of polyps and endo-
metrial mucosae. This may result in inconsistency of his-
tological diagnosis. Our study involved performing the
removal of polyps by hysteroscopic polypectomy, which
is a more reliable technique for removing the entire polyp
and allowing a more complete histological examination.

In the univariate analysis, we found that age
(>40 vyears), obesity, nulliparity, diabetes mellitus,
PCOS, and polyp number were significantly associated
with the risk of premalignant and malignant polyps in

Table 5 The association between PCOS and different histological types of endometrial polyps (n =4236)

Histology category PCOS Non-PCOS OR 95%Cl p-value
(n=337) (n=3899)

Endometrial polyps (n=3057) 245 2812 1.03 0.80-1.32 0.87

Simple hyperplasia without atypia (n=732) 66 666 1.18 0.89-1.57 0.275

Complex hyperplasia without atypia (n =356) 31 325 1.11 0.757-1.64 0.656

Hyperplasia with atypia (n=48) 12 36 3.96 2.04-7.69 <0.0001

Endometrial carcinoma (n=43) 10 33 358 1.75-7.34 0.0006
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premenopausal women. However, analysed by a multi-
variate logistic regression model, only PCOS was found
to be significantly associated with the risk of premalignant
and malignant polyps when potential confounding factors
were controlled (Table 4). The prevalence of hyperplasia
with atypia and endometrial carcinoma was 3.96 times
and 3.58 times greater in women with PCOS than in those
without PCOS (Table 5). This may be explained by the
operation of a mechanism that involves endocrinologic
and metabolic disorders in PCOS, specifically chronic
anovulation, hyperandrogenism, and insulin resistance
[17]. Chronic anovulation results in endometrial prolif-
eration by long-term exposure to oestrogen without the
opposing action of progesterone [23, 24]. Androgens can
convert to oestrogens and indirectly stimulate endome-
trial proliferation [25]. Insulin resistance is accompanied
by hyperinsulinism, which increases the levels of free
androgen in the plasma by reducing the production of sex
hormone-binding globulin, and high levels of androgen
and insulin in the plasma can affect endometrial cell dif-
ferentiation [26, 27].

In the present study, the prevalence of premalignant
and malignant polyps was not associated with the pres-
ence of abnormal uterine bleeding. However, other
studies have reported that abnormal uterine bleeding is
associated with an increased risk of malignant polyps in
postmenopausal women [28]. The discrepancy may be
attributed to our study including only premenopausal
women. It may also be explained by the fact that some
small premalignant and malignant lesions existed on the
surface or inside the polyps that were detected only by
the pathological examinations and did not cause abnor-
mal uterine bleeding. Therefore, when women are diag-
nosed with endometrial polyps, we propose that active
management involving hysteroscopic polypectomy
should be offered to premenopausal women with PCOS
regardless of symptoms and to postmenopausal women
with symptoms. Moreover, although screening for pre-
malignant and malignant polyps with hysteroscopy is
not recommended when considering the invasive nature
of the procedure and the economic costs, we recom-
mend routine pelvic ultrasonography for premenopausal
women as well as for postmenopausal women regardless
of symptoms. Evidence-based management of inciden-
tal ultrasound findings such as endometrial polyps has
gained importance for modern gynaecologists. Therefore,
it will be of great value to understand the significance of
both symptomatic and asymptomatic endometrial polyps
and their proposed management.

Our study has many strengths. First, this study
included a large sample size, and polyp removal was per-
formed by a standardized procedure. Second, potential
confounding factors were controlled in our evaluation of
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the association between PCOS and the premalignant and
malignant endometrial polyps. Third, this study focused
on premenopausal women because a considerable pro-
portion of endometrial polyps are asymptomatic and are
found incidentally in premenopausal women. Neverthe-
less, this study also has limitations. First, this study was
conducted by a retrospective review of patient data and
is subject to potential selection bias. Second, although a
variety of potential confounding factors were controlled
when we evaluated the association between PCOS and
the premalignant and malignant endometrial polyps in
premenopausal women, we cannot rule out the effect of
any residual confounding factors on the findings. Third,
the number of PCOS cases may have been underesti-
mated in this study because we did not routinely screen
PCOS in all outpatients. Finally, since this is a single-cen-
tre study, further multicentre studies are needed to con-
firm our findings.

Conclusions

PCOS is associated with a higher risk of premalignant
and malignant endometrial polyps in premenopausal
women. Therefore, it is necessary to evaluate the endo-
metrium in PCOS patients with ultrasonography or
hysteroscopy, and active management involving hys-
teroscopic polypectomy should be offered to PCOS
patients diagnosed with endometrial polyps regardless of
symptoms.
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