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Abstract
Background

The choice between selective and routine endometrial screening during postmenopausal intrauterine
device (IUD) removal remains controversial. Universal blind curettage frequently yields insufficient
endometrial tissue and results in overtreatment. This study aimed to evaluate a selective, risk-stratified
endometrial screening strategy for postmenopausal women undergoing IUD removal and develop an
individualized endometrial screening strategy for this patient population.

Methods

A total of 512 naturally postmenopausal women (amenorrhea = 12 months) who underwent IUD removal
were retrospectively enrolled. According to the presence or absence of postmenopausal abnormal
uterine bleeding (AUB), patients were divided into a bleeding group (n = 128) and a non-bleeding group
(n =384). All patients with AUB underwent endometrial sampling; asymptomatic patients were sampled
only when high-risk transvaginal ultrasound findings were present (endometrial thickness >8 mm,
heterogeneous echogenicity, or uterine cavity effusion; n =218). The remaining 166 low-risk
asymptomatic patients underwent IUD removal alone. Baseline clinical characteristics, preoperative
transvaginal ultrasound findings, and postoperative pathological outcomes were analyzed.

Results

Patients with AUB had significantly higher body mass index (BMI), higher prevalence of diabetes
mellitus, hormone replacement therapy (HRT) history, and tamoxifen exposure history (all P < 0.05).
Endometrial thickening, heterogeneous echogenicity, and uterine cavity effusion were all significantly
more common in the AUB group (all P <0.001), whereas the rate of IUD incarceration did not differ (P =
0.121). Among the 346 sampled patients, the overall detection rate of significant endometrial lesions
(hyperplasia with or without atypia and carcinoma) was 10.40%. The lesion detection rate in the bleeding
group was 14.06%, which was significantly higher than 8.26% in the asymptomatic ultrasound high-risk
group (P = 0.040). Low-risk asymptomatic patients with normal ultrasound presented an extremely low
risk of severe endometrial lesions. Blind curettage yielded invalid tissue specimens in a proportion of
cases.

Conclusions

Postmenopausal abnormal uterine bleeding, abnormal endometrial ultrasound features, diabetes,
obesity, and hormone-related exposure are significant risk factors for endometrial lesions in
postmenopausal women undergoing IUD removal. Routine universal curettage is unnecessary for
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unselected postmenopausal women undergoing IUD removal. A selective endometrial screening strategy
integrating clinical symptoms, transvaginal ultrasound and systemic risk factors is feasible, safe and
effective. It avoids unnecessary curettage in around one-third of patients and reduces overtreatment.

1. Introduction

With population aging, an increasing number of women reach menopause with an intrauterine device
(IUD) still in situ. Copper IUDs are among the most widely used long-acting contraceptives worldwide,
and women who had a device inserted in their forties may retain it well beyond the onset of menopause
[1]. Postmenopausal estrogen deficiency results in endometrial atrophy, cervical stenosis and uterine
cavity constriction, which increases the technical difficulty of intrauterine device (IUD) removal [2].
Meanwhile, the possibility of concomitant endometrial hyperplasia or malignant lesions highlights the
clinical need for endometrial assessment at the time of IUD extraction.

The possibility of coexisting endometrial hyperplasia or carcinoma raises the question of whether the
endometrium should be evaluated every time a postmenopausal woman undergoes IUD removal. In
some clinical settings, routine diagnostic curettage is performed for all postmenopausal patients to rule
out endometrial disease. However, blind curettage of an atrophic, thinned endometrium frequently
retrieves little or no diagnostic tissue, exposing patients to unnecessary anesthesia, operative trauma,
and consumption of medical resources without a proportional diagnostic gain.

For women with postmenopausal bleeding (PMB), evidence-based triage pathways are well established:
an endometrial thickness of 4 mm or less on transvaginal ultrasonography (TVUS) carries a negative
predictive value exceeding 99% for endometrial cancer [3-6]. In contrast, for asymptomatic
postmenopausal women, major guidelines explicitly state that TVUS should not be used as a screening
tool and that an incidentally detected endometrial thickness above a given threshold does not by itself
mandate tissue sampling [3, 7]. Notably, no standardized guidance exists regarding endometrial
assessment specifically at the time of IUD removal in postmenopausal women.

This retrospective cohort study systematically analyzed baseline clinical data, preoperative transvaginal
ultrasound features, and pathological outcomes of 512 postmenopausal patients. We aimed to compare
the yield of selective screening versus routine universal curettage, identify risk factors for endometrial
lesions, and establish an optimized selective screening model for this population.

2. Materials and Methods
2.1 Study design and population

This retrospective cohort study enrolled women with natural menopause who underwent IUD removal at
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1). The requirement for informed consent was waived owing to the retrospective nature of this study.
This research was performed in accordance with the principles outlined in the Declaration of Helsinki.

The inclusion criteria were: (1) natural menopause with continuous amenorrhea of = 12 months and age
> 45 years; (2) a non-hormonal copper IUD in situ; and (3) complete clinical records, preoperative TVUS
data, operative notes, and pathological reports. The exclusion criteria were: (1) use of a levonorgestrel-
releasing intrauterine system; (2) iatrogenic menopause secondary to bilateral oophorectomy or
chemoradiotherapy; (3) a preoperative diagnosis of endometrial polyp, hyperplasia, or uterine
malignancy; (4) a history of curettage or hysteroscopic surgery; (5) severe systemic disease precluding
completion of surgery; and (6) missing clinical or imaging data.

2.2 Grouping and screening protocol

According to the presence or absence of AUB — defined as any vaginal bleeding occurring after =12
months of amenorrhea [8] — patients were divided into a bleeding (AUB) group (n = 128) and a non-
bleeding group (n = 384). All patients in the AUB group underwent endometrial sampling at the time of
IUD removal. In the non-bleeding group, sampling was performed only in the presence of at least one
high-risk TVUS finding: endometrial thickness > 8 mm, heterogeneous endometrial echogenicity, or
uterine cavity effusion (n = 218). Asymptomatic patients with normal TVUS findings underwent IlUD
removal alone, without curettage (n = 166). Endometrial sampling was performed by blind dilatation and
curettage or pipelle biopsy at the surgeon'’s discretion; a dedicated flow diagram of patient selection and
grouping is shown in Fig. 1. This protocol represents the selective screening strategy evaluated in the
present study, as opposed to routine universal curettage applied to all patients.

2.3 Observed variables and definitions

Baseline variables included age, menopausal duration, body mass index (BMI), history of diabetes
mellitus, hormone replacement therapy (HRT), and tamoxifen use. Ultrasound variables included
endometrial thickness, endometrial echo uniformity, uterine cavity effusion, and IUD embedding status.
TVUS variables included endometrial thickness (double-layer measurement in the sagittal plane),
endometrial echogenicity (uniform vs. heterogeneous), uterine cavity effusion, and IUD position (normal,
partial incarceration, or marked incarceration). Pathological outcomes were classified according to the
World Health Organization classification [9] as atrophic endometrium, endometrial polyp, chronic
endometritis, endometrial hyperplasia without atypia, atypical hyperplasia/endometrial intraepithelial
neoplasia, and endometrial carcinoma. An “invalid specimen” was defined as material containing no
evaluable endometrial tissue (e.g., mucus or cervical tissue only). The composite endpoint of “significant
endometrial lesion” comprised endometrial hyperplasia with or without atypia and endometrial
carcinoma.

2.4 Statistical analysis

SPSS 26.0 software was used for statistical analysis. Continuous variables were expressed as mean
standard deviation and compared by independent-samples t-test. Categorical variables were presented
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as counts (percentages) and compared by x? test. A P-value < 0.05 was considered statistically
significant. Given the retrospective design and the modest number of outcome events, the analyses were
exploratory in nature and no multivariable model was fitted.

3. Results
3.1 Baseline clinical characteristics

The mean age of the 512 patients was 55.4 + 5.8 years, and the overall prevalence of postmenopausal
AUB was 25.00% (128/512). As shown in Table 1, the AUB group had a significantly higher BMI (24.1 +
3.5vs. 23.4 + 3.3 kg/m?, P =0.044) and a higher proportion of overweight women (BMI = 24 kg/m?:
51.56% vs. 41.41%, P = 0.040). The prevalences of diabetes mellitus (17.97% vs. 9.90%, P = 0.009) and
HRT history (9.38% vs. 3.65%, P = 0.005) were also significantly higher in the AUB group. The tamoxifen
exposure (3.91% vs. 1.30%, P = 0.048) was also significantly higher in the AUB group. The AUB group
showed significantly higher proportions of diabetes, HRT exposure, and tamoxifen use compared with
the non-bleeding group (P < 0.05). No significant between-group differences were observed in age (P =
0.190) or menopausal duration (P = 0.098).
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Table 1

Baseline clinical characteristics of the 512 postmenopausal patients

Characteristic AUB group (n = Non-AUB group (n = Statistic P value
128) 384

Age (years), mean + SD 56.116.2 55.2+5.6 t=1.312 0.190

Age group, n (%) x2=0.876 0.645

45-50 years 16 (12.50) 61 (15.89)

51-60 years 82 (64.06) 251 (65.36)

> 60 years 30 (23.44) 72 (18.75)

?g/l%nopausal duration, n X2 =2.741 0.098

1-5years 72 (56.25) 245 (63.80)

> 5 years 56 (43.75) 139 (36.20)

BMI (kg/m?), mean + SD 241+3.5 23.4+3.3 t=2.015 0.044

BMI category, n (%) X2 =4.218 0.040

< 24 kg/m? 62 (48.44) 225 (58.59)

> 24 kg/m? 66 (51.56) 159 (41.417)

Diabetes mellitus, n (%) 23 (17.97) 38(9.90) X2 = 6.882 0.009

HRT history, n (%) 12 (9.38) 14 (3.65) X2 = 8.027 0.005

Tamoxifen use, n (%) 5(3.91) 5(1.30) 0.048

Note: Data are mean + SD or n (%). AUB, abnormal uterine bleeding; BMI, body mass index; HRT,

hormone replacement therapy. Comparisons by independent-samples t-test or chi-square test.

3.2 Preoperative transvaginal ultrasound findings

As shown in Table 2, patients with AUB had significantly higher rates of endometrial thickening,
heterogeneous endometrial echogenicity, and uterine cavity effusion (all P <0.001). In the AUB group,
21.88% of patients had an endometrial thickness > 8 mm, compared with 5.99% in the non-AUB group.
No significant difference in IUD position was found between the two groups (P = 0.121), indicating that
IUD incarceration was not associated with endometrial pathological changes.

Page 6/14



Comparison of preoperative transvaginal ultrasound findings between the AUB and non-AUB groups

Ultrasound finding AUB group (n = Non-AUB group (n= X2 P
128) 384 value value

Endometrial thickness, n (%) 68.721 <
0.001

<5mm 48 (37.50) 285 (74.22)

5-8 mm 52 (40.63) 76 (19.79)

>8 mm 28 (21.88) 23 (5.99)

Endometrial echogenicity, n 59.114 <

(%) 0.001

Uniform 72 (56.25) 334 (86.98)

Heterogeneous 56 (43.75) 50 (13.02)

Uterine cavity effusion, n (%) 15.027 <
0.001

Absent 92 (71.88) 333 (86.72)

Present 36 (28.13) 51 (13.28)

IUD position, n (%) 4.218 0.121

Normal 88 (68.75) 294 (76.56)

Partial incarceration 32 (25.00) 70 (18.23)

Marked incarceration 8 (6.25) 20 (5.21)

Note: AUB, abnormal uterine bleeding; IUD, intrauterine device.

3.3 Pathological outcomes of endometrial sampling

A total of 346 patients underwent endometrial sampling (all 128 AUB patients and 218 asymptomatic
patients with high-risk TVUS findings). The overall detection rate of significant endometrial lesions was
10.40% (36/346). The detection rate was numerically higher in the bleeding group than in the
asymptomatic high-risk ultrasound group (14.06% vs. 8.26%; x? = 2.916, P = 0.088). Endometrial
hyperplasia without atypia was found in 11 AUB patients (8.59%) and 14 asymptomatic patients (6.42%);
atypical hyperplasia in 4 (3.13%) and 3 (1.38%); and endometrial carcinoma in 3 (2.34%) and 1 (0.46%),
respectively (Table 3). Most lesions detected in the asymptomatic high-risk group were hyperplasia
without atypia; nevertheless, 4 of 218 (1.83%) had atypical hyperplasia or carcinoma.
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Table 3
Pathological outcomes of the 346 patients who underwent endometrial sampling

Pathological diagnosis AUB group (n = Non-AUB high-risk ultrasound
128) group (n=218)

Atrophic endometrium 54 (42.19) 126 (57.80)

Endometrial polyp 32 (25.00) 58 (26.61)

Chronic endometritis 8 (6.25) 6 (2.75)

Invalid specimen (no valid endometrial 16 (12.50) 10 (4.59)

tissue)

Endometrial hyperplasia without atypia 11 (8.59) 14 (6.42)

Atypical hyperplasia / EIN 4 (3.13) 3(1.38)

Endometrial carcinoma 3(2.34) 1(0.46)

Significant endometrial lesion (hyperplasia 18 (14.06) 18 (8.26)

+ atypia + carcinoma)

No significant lesion (benign + invalid 110 (85.94) 200 (91.74)

specimen)

Note: The composite endpoint of significant endometrial lesion comprised endometrial hyperplasia with
or without atypia and endometrial carcinoma. The detection rates of significant lesions differed
numerically between groups (14.06% vs. 8.26%) but not significantly (x? = 2.916, P = 0.088). EIN,
endometrial intraepithelial neoplasia.

Regarding specimen quality, valid endometrial tissue was obtained in 320 of 346 sampled patients
(92.49%). Blind curettage yielded invalid specimens (mucus or cervical tissue only) in 26 patients
(7.51%), with a significantly higher failure rate in the bleeding group than in the asymptomatic high-risk
group (12.50% vs. 4.59%; x? = 7.266, P = 0.007; Table 4), highlighting the limited diagnostic yield of blind
scraping in atrophic postmenopausal endometrium.

Table 4
Specimen quality of endometrial sampling (N = 346)
Specimen quality AUB group (n Non-AUB high-risk Total (N =
=128 group (n=218) 346)
Valid endometrial tissue obtained 112 (87.50) 208 (95.41) 320 (92.49)
No valid endometrial tissue 16 (12.50) 10 (4.59) 26 (7.51)

(mucus/cervical tissue only)

Note: x? = 7.266, P = 0.007 for the comparison of invalid specimen rates between the AUB and non-AUB
high-risk groups.

3.4 The low-risk asymptomatic subgroup
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One hundred sixty-six asymptomatic patients (32.4% of the entire cohort) had normal TVUS findings and
no sampling performed. In this low-risk subgroup, IUD removal was completed without curettage-related
complications, and no cases presented with delayed-diagnosis endometrial disease during the available
follow-up period. Asymptomatic patients with normal ultrasound, without diabetes or hormone exposure,
had an extremely low risk of severe endometrial lesions, suggesting negligible clinical benefit from
routine curettage in this subgroup.

4. Discussion

4.1 Abnormal uterine bleeding as the key warning marker

Consistent with previous reports that approximately 90% of endometrial cancers present with
postmenopausal bleeding [5, 10], AUB was the strongest single clinical indicator of endometrial
pathology in our cohort: the detection rate of significant lesions was 14.06% in bleeding patients, and all
bleeding patients exhibited at least one abnormal TVUS feature. Notably, even in asymptomatic
individuals, endometrial thickening, heterogeneous echo, or persistent uterine cavity effusion suggests
potential endometrial abnormality and warrants selective sampling. Ultrasound effectively stratifies high-
risk patients and helps avoid missed diagnoses, thereby providing the imaging basis for a selective
rather than routine approach. Therefore, it is supported to implement mandatory sampling for patients
with symptoms as well as for asymptomatic patients whose ultrasound examination results are
abnormal.

4.2 Value of transvaginal ultrasound in risk stratification

TVUS is a convenient and well-validated first-line tool for postmenopausal endometrial assessment [3—
7]. In our study, endometrial thickening, heterogeneous echogenicity, and uterine cavity effusion were
each strongly associated with AUB (all P < 0.001), and the combination of these soft markers identified
an asymptomatic subgroup in which 8.26% harbored significant lesions, including four cases (1.83%) of
atypical hyperplasia or carcinoma. For asymptomatic women we adopted a conservative thickness
threshold of > 8 mm for sampling — higher than the 4-5 mm thresholds validated in women with PMB [3,
6, 11] — because a negative ultrasound in an asymptomatic woman carries different implications from
that in a woman with bleeding [7, 12]. Our findings suggest that echo heterogeneity and intracavitary
fluid, which may reflect polyps, focal hyperplasia, or inflammatory pathology missed by thickness
measurement alone, are useful complementary triage criteria.

4.3 Systemic metabolic and hormonal risk factors

Obesity, diabetes mellitus, HRT, and tamoxifen therapy are established risk factors for endometrial
hyperplasia and carcinogenesis [13—-17]. Unopposed estrogenic stimulation and insulin resistance
promote abnormal endometrial proliferation even after menopause. Our data confirm significantly higher
BMI, diabetes prevalence, and HRT exposure among women with AUB. Tamoxifen exposure was more
frequent in the AUB group (3.91% vs. 1.30%). Individualized assessment should be emphasized for these
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high-risk subgroups, and a lower threshold for tissue sampling may be justified in tamoxifen users
regardless of symptoms [16, 17].

4.4 Selective screening to avoid overtreatment

The present findings support a selective rather than routine strategy. Universal routine curettage for all
postmenopausal patients undergoing IUD removal is neither necessary nor cost-effective. In our cohort,
7.51% of all blind curettage specimens contained no evaluable endometrial tissue, and the failure rate
reached 12.50% in the bleeding group, in whom the endometrium was presumably the most atrophic.
These invalid procedures brought patients discomfort and medical waste without any diagnostic return.
In contrast, restricting endometrial sampling to patients with postmenopausal bleeding, abnormal
endometrial ultrasound findings, diabetes, obesity, or hormone-related exposure identifies the vast
majority of premalignant and malignant lesions while sparing low-risk individuals from an unnecessary
procedure. By applying the selective algorithm, 166 of 512 patients (32.4%) — asymptomatic women
with normal TVUS and no high-risk factors — were safely spared curettage. When sampling is indicated
in women with a thinned, atrophic endometrium, visually directed hysteroscopic biopsy may be
preferable to blind curettage, given its higher diagnostic accuracy [18-20].

This study supports a stratified selective screening strategy:

e Mandatory endometrial sampling: patients with postmenopausal bleeding, abnormal endometrial
ultrasound findings, diabetes, obesity, or hormone-related exposure.

* No routine curettage: asymptomatic patients with normal ultrasound and no high-risk factors.

4.5 Limitations

This study has several limitations. First, its retrospective, single-center design carries inherent selection
and information bias. Second, the 166 low-risk patients who did not undergo sampling lack histological
verification of the endometrium, so the safety of withholding curettage in this subgroup is inferred rather
than proven; prospective validation with structured follow-up is needed. Third, the numbers of HRT and
tamoxifen users were small, limiting the power to detect associations with endometrial lesions. Finally,
the sample size of malignant lesions was relatively small, limiting multivariate modeling of rare
outcomes. Multi-center prospective studies with longer follow-up are needed to validate the proposed
selective screening algorithm.

5. Conclusions

In postmenopausal women undergoing IUD removal, AUB, abnormal TVUS findings (endometrial
thickening, heterogeneous echogenicity, uterine cavity effusion), obesity, diabetes mellitus, and
hormone-related medication history identify patients at increased risk of significant endometrial lesions.
Routine universal diagnostic curettage is not recommended for unselected postmenopausal patients.
The selective endometrial screening strategy based on clinical symptoms, transvaginal ultrasound
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findings, and systemic risk factors is precise, safe and cost-effective, enabling the reduction of
overtreatment in clinical practice. Integrating these indicators, this risk-stratified approach is feasible;
prospective long-term follow-up studies are required to confirm its safety profile.
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Figure 1

Flow diagram of patient selection, grouping, and the selective endometrial screening strategy. AUB,
abnormal uterine bleeding; TVUS, transvaginal ultrasonography.
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