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Abstract

Background and objectives: Endometrial polyp (EMP)
is one of the most common diagnoses in the evaluation of
women with abnormal uterine bleeding. Understanding the
malignancy risk associated with EMPs and related risk fac-
tors is essential for guiding both pathology practice and clini-
cal management. This study aimed to explore risk factors
for malignancy in EMPs. Methods: The pathology database
was searched for women diagnosed with EMP between 2021
and 2022. Patient age, polyp size, background endometrium,
recurrence, and (if applicable) cancer types were recorded.
Immunohistochemistry (IHC) for p53 and pl16 was per-
formed on selected cases. Risk factors for malignancy were
analyzed using Chi-square and analysis of variance tests.
Results: Among the 740 EMP cases analyzed, 94% were
benign, 2% were premalignant, and 4% were malignant. The
median patient age was 54 years (range: 19-92). Minimal
serous carcinoma (n = 14, 2%) was the most prevalent can-
cer. Among the 52 cases with p53 IHC, 38 were diagnosed
as benign, supported by a wild-type p53 pattern, while 14
were diagnosed as serous carcinoma, supported by a mutant
p53 pattern. Malignant polyps were found to be significantly
associated with advanced age and malignant background
endometrium (p < 0.001). Large size and recurrence were
not identified as significant risk factors. Conclusions: EMPs
carry a low risk of malignancy, which is not significantly in-
fluenced by the polyp’s size or its recurrence. Our findings
highlight the significantly elevated risk of malignancy in el-
derly patients and the importance of p53 IHC in improving
diagnostic accuracy.
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Introduction
Endometrial polyps (EMPs) are defined as localized, polypoid

Keywords: Endometrial polyp; Uterine serous carcinomas; p53 immunohis-
tochemistry; Abnormal uterine bleeding; Background endometrium; Polypec-
tomy; Malignancy risk; Recurrence.

*Correspondence to: Yuxin Liu, Department of Pathology, Icahn School of Medi-
cine at Mount Sinai, Mount Sinai Health System,1468 Madison Avenue, New York,
NY 10029, USA. ORCID: https://orcid.org/0000-0002-5712-0519. Tel: +1-212-
241-0468, Fax: +1-212-426-5129, E-mail: Yuxin.liu@mountsinai.org

overgrowths of endometrial glands and stroma that project
into the uterine cavity. For women undergoing evaluation of
abnormal uterine bleeding, the detection of EMPs is a com-
mon outcome, with their prevalence reported to range from
13% to 51%.13 While the vast majority of EMPs are benign
and not classified as precancerous lesions—making polypec-
tomy a widely accepted, safe management strategy—it is im-
portant to note that there is nonetheless a low incidence of
malignancy associated with EMPs, with the highest reported
rate being 13%.4-% Uterine serous carcinoma and serous en-
dometrial intraepithelial carcinoma (SEIC), its in-situ vari-
ant, emerge as the most common histological types among
malignancies found in polyps. In some cases, these malig-
nancies are remarkably small and exclusively limited to the
polyp’s surface epithelium.”-10

Risk factors associated with malignant polyps have been
reported, such as advanced age, postmenopausal status,
hypertension, and obesity.146:11,12 The malignancy potential
of large polyps or recurrent polyps remains uncertain.3-15
Recurrent EMP is a fairly common clinical presentation, with
reported rates ranging from 2.5% to 43% in various studies,
and has been associated with factors such as age, body mass
index, hyperplasia, endometriosis, as well as the presence of
large and multiple polyps.12:1516 Several studies have sug-
gested a possible association between recurrent polyps and
adenosarcoma; nevertheless, it remains a subject of ongoing
debate and requires additional investigation.!”:18 Wethington
et al.'® and Ferrazzi et al.'® found a significant correlation
between larger polyps and malignancy, while Savelli et al.1?
and Lasmar et al.?% reported no statistically significant as-
sociation. Regarding recurrence, some authors, such as Lee
et al.,?! have noted higher recurrence in tamoxifen-treated
patients or younger women, whereas Ciscato et al.?2 found
no consistent clinical predictors.

In this study, we undertook a comprehensive clinicopatho-
logical analysis of a large cohort of women diagnosed with
EMPs. Our primary aims were to ascertain the incidence of
malignancy in EMPs and to elucidate the risk factors associ-
ated with such malignancy. Special emphasis was placed on
analyzing large and recurrent polyps for their potential risks.

Materials and methods

Case selection and consensus review

Institutional Review Board approval was received from the
Mount Sinai School of Medicine for conducting this study.
The pathology database from the Mount Sinai Health System
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was searched for “endometrial polyp” between January 2021
and December 2022 in endometrial biopsy, curettage, and
hysterectomy specimens. Pathology reports were reviewed
to record the following parameters: patient age, polyp size,
histological diagnosis of the polyp as well as non-polyp back-
ground endometrium, history of polyp recurrence (defined as
the presence of a polyp in two or more separate samples),
and, if applicable, cancer type and size. All cases with prema-
lignant or malignant diagnoses were independently reviewed
by two authors (SW and YL). The review included examina-
tion of hematoxylin and eosin-stained slides and immunohis-
tochemistry (IHC) when applicable. Any discrepancies in in-
terpretation were resolved through consensus review with a
third pathologist. The consensus diagnoses reached through
this process were used for analysis in the study.

IHC and interpretation

IHC for p53 alone or in combination with p16 was performed
on cases displaying histological features that raised suspicion
of serous carcinoma or SEIC. IHC staining for p53 was per-
formed using the monoclonal antibody clone DO-7 (catalog
#NCL-L-p53-D0O7; Leica Biosystems, Newcastle, UK) on a
Ventana Benchmark LT automated immunostainer (Ventana
Medical Systems, Tucson, AZ), following the manufacturer’s
standard protocol. Appropriate positive and negative controls
were included. IHC was interpreted according to established
guidelines. Specifically, p53 was scored using the Interna-
tional Society of Gynecological Pathologists criteria: strong
diffuse nuclear staining in >80% of cells or complete absence
was interpreted as a mutant pattern, while focal weak-to-
moderate nuclear staining was considered wild-type.23:2%

IHC for p16 was performed using a mouse monoclonal an-
tibody clone E6H4 (catalog #725-4713; Roche, Indianapolis,
IN). A positive result was defined as nuclear staining with
or without cytoplasmic staining. The p16 result was consid-
ered block-positive if it showed strong, diffuse, continuous
nuclear and cytoplasmic staining, as defined by Yemelyanova
et al.25:26

Statistical analyses

All statistical analyses were conducted using STATA version
13 (StataCorp, College Station, TX). Chi-square tests were
used to evaluate categorical variables, such as diagnosis and
recurrence, while analysis of variance or the nonparamet-
ric Kruskal-Wallis test was applied to continuous variables,
such as age and polyp size, following standard comparative
analysis practice. Missing data were handled by case-wise
exclusion; for example, polyp size was documented in 102
cases (14% of the cohort), and size-related analyses were
restricted to those with reported measurements. Ap < 0.001
was considered statistically significant.

Results

Clinicopathologic characteristics

This study included 740 women who were diagnosed with
EMP in endometrial biopsy and curettage samples (n = 563,
76%) or hysterectomy specimens (n = 177, 24%). The me-
dian age was 54 years, ranging from 19 to 92 years. The ma-
jority (~70%) had a provided clinical history of abnormal uter-
ine bleeding. Approximately 20% had a clinical impression of
EMP. Polyp size was measured in 102 cases, and the median
size was 1.2 cm (range: 0.1 cm to 11 cm). A history of recur-
rent polyps was recorded in 191 patients (26%). Background
endometrium was recorded as benign (n = 670, 91%), pre-
malignant (n = 38, 5%), and malignant (n = 32, 4%).

Histological diagnoses

Histological diagnoses of polyps were benign (n = 699,
94%), pre-malignant (n = 12, 2%), and malignant (n = 29,
4%). Benign polyps encompassed polyps with descriptive
diagnoses such as focal reactive atypia and focal abnormal
growth pattern. The pre-malignant polyps included polyps
with atypical complex hyperplasia (n = 11) and atypical poly-
poid adenoma (n = 1). Malignancies were identified as endo-
metrioid adenocarcinoma (n = 7), serous carcinoma (n = 6),
SEIC (n = 8), carcinosarcoma (n = 3), and adenosarcoma (n
= 5). The size of malignancies within the polyps ranged from
1 mmto 9 cm.

Fifty-two polyps underwent p53 IHC due to the presence of
cytological atypia observed on hematoxylin and eosin stain.
Among the 52 polyps tested, 38 showed a wild-type p53 pat-
tern that supported the interpretation of benign (consistent
with reactive atypia), whereas 14 showed a mutant pattern
that supported the interpretation of serous carcinoma/SEIC
(Fig. 1a and b). A p53 null mutation was observed in four
cases of serous carcinoma (Fig. 1c) and two cases of SEIC,
all of which exhibited block-positive p16 (Fig. 1d).

Factors associated with malignancy and recurrence

Clinicopathological factors were compared among women
with benign, premalignant, and malignant polyps (Table 1).
Our analysis revealed a statistically significant association
between malignant polyps and both age and the presence of
a malignant background endometrium (p < 0.001). Howev-
er, the relationship between malignant polyps and variables
such as polyp size or recurrence history did not reach statisti-
cal significance.

Upon further comparison of patients with and without a
history of recurrent polyps (Table 2), recurrence was found
to be significantly associated with age and the presence of
a premalignant background endometrium (p < 0.01). How-
ever, there was no significant association between recurrence
and factors such as polyp size or the presence of premalig-
nant or malignant lesions within the polyp.

Discussion

Our study involved a comprehensive analysis of a large co-
hort of women diagnosed with EMPs, focusing on the evalu-
ation of various clinical and pathological factors that may be
associated with an increased risk of malignancy. Key findings
include: (1) premalignancy and malignancy rates in EMPs
were found to be 2% and 4%, respectively; (2) advanced
age emerged as a significant risk factor for the development
of malignancy within polyps; (3) the size of the polyp and a
history of recurrence were not associated with a higher risk
of malignancy.

Previous studies have reported a broad range of malig-
nancy rates associated with EMP, ranging from none to as
high as 15%.418:27-29 This variation can largely be attrib-
uted to differences in cohort demographics and risk factors
across studies. Our findings, indicating a malignancy rate of
4%, are in close concordance with the 2.7% rate reported
in the meta-analysis by Uglietti et al.* Our patient popula-
tion mainly consisted of perimenopausal women (median age
54) presenting with symptoms of abnormal uterine bleeding.
Despite the relatively low overall risk of malignancy, the im-
portance of not underestimating the malignancy potential in
these cases cannot be overstated. Our findings underscore
the necessity for thorough evaluations of EMPs within this
specific patient group.

The most prevalent malignancies we detected in EMP were
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Fig. 1. A case of serous endometrial intraepithelial carcinoma (SEIC) on the surface of an endometrial polyp. (a) An endometrial polyp with focal cytologi-
cal atypia noted on the surface (H&E, 4x). (b) The surface epithelial cells show nuclear hyperchromasia, coarse chromatin, and prominent nucleoli, morphologically
consistent with SEIC (H&E, 20x). (c) p53 immunostaining reveals complete absence of staining, indicative of a null mutation (p53 IHC, 20x). (d) p16 immunostaining
shows block-positive staining (p16 IHC, 20x). H&E, hematoxylin and eosin; IHC, immunohistochemistry.

serous carcinoma and its in-situ variant, SEIC. In these cas-
es, the background endometrium primarily showed benign
and atrophic features, which is consistent with the current
understanding that serous carcinoma has a tendency to de-
velop within polyps without involving the surrounding endo-
metrium.30

Carcinogenesis within EMPs has been proposed to occur

through several possible mechanisms. Sahoo et al. demon-
strated that even histologically benign EMPs may carry low-
frequency cancer-associated mutations, which supports the
hypothesis that EMPs arise from epithelium with latent on-
cogenic potential, particularly in postmenopausal women.2”
Hormonal imbalances within EMPs, resulting from their ab-
normal vascularization, can disrupt normal cellular processes

Table 1. Clinicopathological characteristics by histological diagnosis of endometrial polyp

Entire co- Benign Premalignant Malignant
Characteristics hort polyp polyp polyp p-value
(n = 740) (n = 698) (n=13) (n = 29)
Age (mean, range), years 54 (19-92) 53 (19-88) 54 (25-85) 69 (38-92) < 0.001*
Polyp size (median, range), cm 1.2 (0.1-11) 1.2 (0.2-11) 3.1 (0.5-3.5) 2 (0.5-10) 0.2
Background endometrium Benign 670 (90.5%) 647 (92.7%) 7 (53.8%) 16 (55.2%) < 0.001
Premalignant 38 (5.1%) 30 (4.3%) 5 (38.5%) 3 (10.3%)
Malignant 32 (4.3%) 21 (3.0%) 1(7.7%) 10 (34.5%)
History of recurrent polyp 191 (25.8%) 180 (25.8%) 8 (61.5%) 3 (10.3%) 0.02

*Between median age in benign and premalignant versus malignant polyps.
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Table 2. Clinicopathological characteristics by history of polyp recurrence

Polyp recurrence

Characteristics p-value
Absent (n = 549) Present (n = 191)

Age (mean, range), years 52 (19-92) 55 (31-86) 0.02

Polyp size (median, range), cm 1.4 (0.2-10) 1.4 (0.3-11) 0.5

Polyp histology Premalignant 9 (1.6%) 7 (3.7%) 0.1
Malignant 23 (4.2%) 4 (2.1%) 0.1

Background endometrium Premalignant 22 (4.0%) 18 (9.4%) 0.004
Malignant 28 (5.1%) 6 (3.1%) 0.2

and promote the growth of malignant cells.3! The absence of
menstrual shedding in polyps may contribute to the retention
of age-related mutations.32

In our study, p53 IHC emerged as the most frequently
applied ancillary tool, utilized in approximately 20% of the
cases. These instances predominantly involved a differential
diagnosis between SEIC and reactive cytological atypia. Giv-
en the nature of EMPs as protruding lesions, they are prone
to erosion and torsion, leading to ischemia, reactive, and re-
parative responses in the surface epithelia. Such responses
often manifest as significant cytological atypia alongside in-
creased mitotic activity, posing a diagnostic challenge, es-
pecially in polyps from postmenopausal women, who are
at an elevated risk for serous carcinoma. The detection of
a wild-type p53 pattern within these atypical epithelia was
particularly instrumental in ruling out SEIC. This approach
proved effective in our cohort, with 73% of polyps initially
considered for SEIC ultimately classified as benign upon the
application of p53 IHC. Additionally, our findings highlighted
the value of incorporating p16 staining, which was particu-
larly useful in interpreting lesions with ambiguous p53 im-
munostain results or null mutations.

In our comprehensive analysis of risk factors for malig-
nant polyps, we specifically investigated two clinically rel-
evant scenarios: the occurrence of large polyps and the re-
currence of polyps. Within our study cohort, we observed a
wide range of polyp sizes, with the largest one measuring 11
cm. Polyp recurrence was relatively frequent, with 26% of
our participants experiencing it. Contrary to initial hypoth-
eses, our analysis did not establish a significant correlation
between the size of the polyp or its recurrence and the risk
of malignancy. Polyp recurrence has previously been stud-
ied by Ciscato et al.,?2 who observed a recurrence rate of
5.6-6.9% with no increased risk of malignancy. In contrast,
a significant association was identified between advanced
age and the presence of malignant polyps, aligning with the
epidemiological trend of endometrial cancer. According to the
Surveillance, Epidemiology, and End Results database, the
incidence of endometrial cancer increases with age, particu-
larly peaking in women aged 55 to 64.33 Our findings under-
score the importance of considering patient age in the clinical
management and risk assessment of women with EMPs.

In addition, we observed a significant correlation between
the histology of the polyp and the background endometrium.
Nearly half of the premalignant and malignant polyps in our
cohort exhibited concurrent premalignant and malignant his-
tology in the background endometrium. This finding highlights
the utility of sampling the non-polyp endometrium during pol-
ypectomy, which is not always a routine clinical practice. This
approach allows for a more comprehensive assessment of the
uterine environment and greatly aids in the diagnosis.

Limitations of this study include its retrospective design,

lack of centralized slide review across all cases, and incom-
plete data for certain variables such as polyp size. In addi-
tion, long-term follow-up for recurrence was limited. De-
spite these limitations, the large sample size and detailed
clinicopathologic analysis strengthen the study’s contribu-
tions to current understanding of malignancy risk associ-
ated with EMP.

Conclusions

Our investigation has elucidated that while EMPs carry a low
risk for malignancy, this risk is notably more pronounced in the
elderly female population. Contrary to what might be expect-
ed, our findings reveal that neither the size of the polyps nor
their recurrence serves as a reliable predictor for an increased
malignancy risk. These findings would aid in the formulation of
more informed clinical decisions regarding the management
and follow-up care of women diagnosed with EMPs. Our find-
ings further underscore the importance of routinely sampling
the background endometrium during polypectomy, particular-
ly in postmenopausal patients, to identify occult premalignant
lesions. In patients over 65 years of age, where malignancy
risk is heightened, we recommend considering p53 IHC and/
or additional endometrial sampling to aid in early detection of
serous carcinoma. Vigilance in examining the background en-
dometrium enhances the diagnostic utility of EMP evaluation
and informs appropriate patient management.
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