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Objective: This study aimed to investigate the pathological effects of long-term postoperative endocrine medication on the 
endometrium in breast cancer patients.
Methods: Data of 99 patients with primary breast cancer who underwent hysteroscopy and obtained endometrial biopsy from 
1 June 2018 to 31 December 2021 at the Beijing Obstetrics and Gynecology Hospital, Capital Medical University. Beijing Maternal 
and Child Health Care Hospital were prospectively collected.
Results: Hysteroscopy was performed followed by endometrial histopathological examination in 99 breast cancer patients, including 
44 taking tamoxifen (TAM), 26 taking other endocrine drugs, and 29 not taking endocrine drugs. The endometrial thickness in the 
TAM group was significantly higher than that in the other endocrine drug groups and the group not taking endocrine drugs (p=0.017). 
The receiver operating characteristic curves for the abnormal premenopausal endometrial thickening were plotted in this study; an 
endometrial thickness of 15.5 mm seen on ultrasound could be used as the most accurate ultrasound diagnostic threshold for the 
diagnosis of abnormal premenopausal endometrial hyperplasia, with an area under the curve of 0.888 (95% CI: 0.716, 1.000), 
a sensitivity of 100%, and a specificity of 75%, which was consistent with the results of our previous retrospective study. An 
endometrial thickness of ≥5 mm in postmenopausal women with breast cancer taking TAM was still used as the cut-off value for 
routine ultrasound diagnosis of abnormal postmenopausal endometrial hyperplasia.
Conclusion: An ultrasound endometrial thickness (proliferative phase) of >15 mm in premenopausal patients can be used as the most 
accurate ultrasound diagnostic threshold for the diagnosis of abnormal endometrial hyperplasia. After menopause, an ultrasound 
endometrial thickness of ≥5 mm is still used as the criterion for diagnosing abnormal endometrial hyperplasia. Older patients should be 
monitored for signs of vaginal bleeding and fluid discharge, and hysteroscopy should be performed if necessary to ascertain the 
endometrial condition.
Keywords: endocrine medication, endometrium disease, breast cancer

Introduction
Breast cancer is the most common malignant tumour in women worldwide and is one of hormone-dependent tumours; 
about 80% of breast cancer patients exhibit oestrogen receptor (ER) positivity, while 65% of breast cancer patients 
exhibit progesterone receptor (PR) positivity; endocrine therapy is suitable for almost all patients with ER- and/or PR- 
positive breast cancer, which can effectively reduce the recurrence rate and improve the survival rate, and has been 
widely used in the clinical setting.1 Tamoxifen (TAM) is recommended for endocrine therapy in premenopausal women, 
but its long-term administration might lead to a series of abnormal endometrial manifestations. Transvaginal ultrasound is 
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the most commonly used method to assess for endometrial lesions; it is used to monitor the endometrial thickness, 
abnormal endometrial echogenicity, abnormal blood flow signals, etc., and to determine whether diagnostic curettage 
based on the clinical manifestations of the patients.

In this study, we aimed to analyse the clinical data of breast cancer patients taking TAM and other endocrine 
medications postoperatively to determine their general clinical conditions, duration of medication use, and curettage 
pathological results; we also aimed to validate the accuracy of the ultrasound diagnostic threshold values defined in 
a previous retrospective study conducted by our project group to explore the pathological effects on the endometrium of 
breast cancer patients taking endocrine therapy and the standard cut-off value for requiring ultrasound-guided clinical 
diagnostic curettage.

Materials and Methods
Study Participants
Prospectively, data of 99 patients with primary diagnosis of breast cancer and who underwent hysteroscopy plus 
endometrial diagnostic curettage after surgery +/− radiotherapy +/- chemotherapy +/− endocrine therapy to determine 
the endometrial histopathological findings were collected from 1 June 2018 to 31 December 2021 at the Beijing 
Obstetrics and Gynecology Hospital, Capital Medical University. Beijing Maternal and Child Health Care Hospital. 
Their indications for hysteroscopy included vaginal bleeding and fluid flow, ultrasound suggestive of abnormal endo-
metrial thickening, abnormal intrauterine echogenicity, and blood flow signal. A total of 44 study patients were taking 
TAM, 26 patients were taking other endocrine drugs, and 29 patients were not taking endocrine drugs. Ninety-nine 
patients were aged 31–73 years, with a mean age of 51.2±8.6 years; of the total study patients, 57 were menopausal 
women and 42 were premenopausal women. The endocrine drugs administered were as follows: TAM 20 mg/day for 6 
months to 11 years and other classes of endocrine drugs for 3 months to 10 years (toremifene 60 mg/day, letrozole 
2.5 mg/day, anastrozole 1 mg/day, and exemestane 25 mg/day). Patients whose endometrial pathological sample was 
obtained during hysteroscopic dilatation and curettage after receiving standard treatment for breast cancer and with 
complete case information and ultrasound report for the last 3 months were included in the study. Meanwhile, patients 
with other concomitant gynaecologic endocrine diseases or other concomitant non-gynaecologic malignancies were 
excluded.

Research Methodology
The patients were divided into groups according to their menopausal status (premenopausal and postmenopausal groups) 
and medication treatment duration (those treated for ≥5 years and <5 years, and those treated for ≥3 years and <3 years). 
The group with abnormal endometrial hyperplasia comprised those with endometrial cancer and atypical endometrial 
hyperplasia, while the group with benign endometrial lesions comprised those with endometrial hyperplasia without 
cellular atypia, endometrial polyps, and normal endometrium. Based on the results of a previous retrospective study,2 the 
criteria for diagnosing abnormal endometrial thickening by ultrasound were endometrial thickness of ≥5 mm for 
postmenopausal women and ≥15 mm (proliferative phase) for premenopausal women; the diagnostic criteria were 
validated.

Statistical Methods
SPSS 25.0 statistical software was used to analyse the data. F-test or chi-square test was used to compare the difference 
between the groups; the diagnosis was made based on the pathological diagnostic results as the gold standard. Vaginal 
ultrasound was used to measure the proliferative phase, which was suggestive of endometrial thickness, to predict the 
final diagnosis and validate the diagnostic threshold. The evaluation indexes of the diagnostic test included sensitivity, 
specificity, positive predictive value, and negative predictive value. A p-value of <0.05 was considered significant. The 
ROC curve of abnormal endometrial thickening on ultrasound was plotted; the Youden index (YI, also known as the 
correct diagnostic index: YI = sensitivity + specificity – 1) was also calculated to determine the optimal diagnostic point.
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Results
Analysis of the Clinical Characteristics of Breast Cancer Patients
No significant differences were observed in age, number of pregnancies, number of births, menopausal status, con-
comitant chronic disease, clinical symptoms, family history of cancer, or body mass index (BMI) between patients taking 
TAM,taking other endocrine drugs,and not taking endocrine drugs for breast cancer (p>0.05). The mean duration of TAM 
treatment was 4.2±2.8 years, while that of treatment with other endocrine drugs was 3.3±2.9 years. No significant 
difference was observed in the proportion of patients with abnormal endometrial hyperplasia between the groups taking 
TAM, taking other endocrine drugs, and not taking endocrine drugs. Taking endocrine drugs did not significantly increase 
the proportion of patients with abnormal endometrial hyperplasia; one of the four patients with endometrial cancer had 
serous carcinoma of endometrium (patient taking TAM), while the other three had endometrioid carcinoma. Ultrasound 
suggested that the endometrial thickness was significantly higher in the TAM group than in the other endocrine drug and 
non-endocrine drug groups, with a significant difference (p=0.017), see Table 1.

Analysis of the Clinical Conditions in Breast Cancer Patients with Different 
Endometrial Pathological States
In the analysis of the clinical condition of patients with endometrial hyperplasia based on the histopathological findings 
obtained during hysteroscopy in breast cancer patients, patients with abnormal endometrial hyperplasia group (endome-
trial cancer + endometrial atypical hyperplasia) were older than those with benign endometrial hyperplasia group 
(endometrial polyps + endometrial hyperplasia without cellular atypia + normal endometrium), with significant differ-
ences (p=0.008). Among the 99 patients, 42.4% of patients with clinical symptoms underwent hysteroscopy; the 

Table 1 Analysis of Clinical Characteristics of Breast Cancer Patients [Cases (%), Mean ± SD]

Endocrine Drugs 
Item

Taking TAM Taking Other  
Endocrine Drugs

Not Taking  
Endocrine Drugs

p-value

Age (years) 50.6±9.1 51.9±8.7 51.1±7.9 0.608

Number of pregnancies 2.5±1.5 2.1±1.3 1.9±1.4 0.293

Number of births 1.1±0.7 1.0+0.7 0.9+0.6 0.497

Post-menopause 22 (50.0%) 15 (57.7%) 20 (68.9%) 0.276

Concomitant chronic diseases 17 (38.6%) 6 (23.1%) 7 (24.1%) 0.271

Clinical symptoms 22 (50.0%) 8 (30.8%) 12 (41.4%) 0.288

Family history of cancer 12 (27.3%) 8 (30.8%) 9 (31.1%) 0.925

BMI (kg/m2) 24.3±4.1 23.5±5.6 24.4±2.3 0.226

Duration of drug use (years) 4.2±2.8 3.3±2.9 - 0.284

Pathological state Endometrial cancer 2 (4.5%) 2 (7.7%) 3 (10.3%) 0.824

Atypical hyperplasia of the endometrium 2 (4.5%) 1 (3.9%) 2 (6.9%)

Endometrial polyp 19 (43.2%) 13 (50.0%) 10 (34.5%)

Endometrial hyperplasia without cellular atypia 4 (9.1%) 3 (11.5%) 1 (3.4%)

Normal endometrium 17 (38.7%) 7 (26.9%) 13 (44.9%)

Ultrasound-indicated endometrial thickness (mean ± SD) 12.5±6.4 11.3±6.7 9.9±8.4 0.017*

Total 44 26 29 99

Notes: *p<0.05 difference was statistically significant.
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proportion of patients with abnormal endometrial hyperplasia combined with vaginal bleeding and vaginal discharge 
[83.3% (10/12)] was significantly higher than that of patients with benign endometrial hyperplasia [36.8% (32/87)], with 
a significant difference (p=0.004). No significant difference (p>0.05) was observed between the two groups in terms of 
menopausal status, number of pregnancies, number of births, menopausal status, concomitant chronic diseases, family 
history of cancer, and BMI; used of TAM, and other endocrine therapeutic drugs did not increase the probability of 
developing abnormal endometrial hyperplasia. The endometrial thickness on ultrasound (14.5±11.6 mm) in the group 
with abnormal endometrial hyperplasia was slightly higher than that (10.8±6.0 mm) in the group with benign endometrial 
hyperplasia, but the difference was not significant (p>0.05), see Table 2.

Clinical Analysis of Different Endometrial Pathology at Hysteroscopy in Breast Cancer 
Patients Taking TAM
In this study, 44 patients were taking TAM, of whom 22 had a menopausal status, while 22 had a premenopausal status. 
Endometrial lesions were detected in 27 patients, with the highest incidence of endometrial polyps reported in 43.2% (19/ 
44) of the patients. Approximately 4.5% (2/44) of the patients had endometrial cancer, 1 patient had a postmenopausal 
status, and 1 patient had a premenopausal status. Moreover, 4.5% (2/44) of the patients had endometrial atypical 
hyperplasia, 1 patient had a postmenopausal status, and 1 patient had a premenopausal status. Approximately 9.1% (4/ 
44) of the patients had endometrial hyperplasia without cellular atypia, while 37.8% (17/45) had normal endometrium.

Twenty patients used TAM for ≥5 years, of whom 5.0% (1/20) developed endometrial cancer + endometrial atypical 
hyperplasia. Meanwhile, 12.5% (3/24) of the patients treated with TAM for <5 years developed endometrial cancer + 
endometrial atypical hyperplasia; however, the difference between the two groups was not significant (p>0.05). A total of 
29 patients used TAM for ≥3 years, of whom 6.9% (2/29) developed endometrial cancer + endometrial atypical 
hyperplasia. Meanwhile, 13.3% (2/15) who used TAM for <3 years developed endometrial cancer + endometrial atypical 
hyperplasia; however, all differences were not significant (p>0.05), see Table 3.

Table 2 Analysis of the Clinical Conditions in Breast Cancer Patients with Different Endometrial 
Pathological States [Cases (%), Mean ± SD]

Pathological State 
Item

Abnormal Hyperplasia 
of the Endometrium

Benign Endometrial 
Hyperplasia

p-value

Age (years) 56.8±8.6 50.3±8.4 0.008*

Number of pregnancies 2.3±1.6 2.2±1.5 0.810

Number of births 1.3±0.9 1.0+0.6 0.053

Menopause 10 (83.3%) 48 (55.2%) 0.115

Concomitant chronic diseases 5 (41.7%) 22 (25.3%) 0.300

Clinical symptoms 10 (83.3%) 32 (36.8%) 0.004*

Family history of cancer 4 (33.3%) 25 (28.7%) 0.743

BMI (kg/m2) 25.1±2.3 24.0±1.4 0.166

Taking other endocrine treatments 7 (58.3%) 63 (72.4%) 0.326

Taking TAM 4 (33.3%) 40 (46.0%) 0.540

Ultrasound suggestive of endometrial 
thickness (mm)

14.5±11.6 10.8±6.0 0.132

Total 12 87 99

Notes: *p<0.05 difference was statistically significant.
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Validation of Standard Thresholds of Endometrial Thickness for Ultrasound Diagnosis 
in Patients with Breast Cancer Using TAM
This prospective study found the endometrial thickness had no significant difference between the abnormal endometrial 
hyperplasia group and the benign endometrial hyperplasia/normal endometrium group in breast cancer patients taking 
TAM, whether menopausal or not (p>0.05); by contrast, the endometrial thickness was significantly higher in the 
premenopausal abnormal endometrial hyperplasia group than in the benign endometrial hyperplasia/normal endometrium 
group,the expanded sample size may have potential clinical significance. The number of patients with clinical symptoms, 
such as vaginal bleeding or vaginal discharge, was significantly higher in the abnormal endometrial hyperplasia group 
(75.0%, 3/4) than in the benign endometrial hyperplasia/normal endometrium group (37.5%, 15/40), although the 
difference was not significant (p=0.295); however, it also suggested that more attention should be paid to monitoring 
these patients with complaints and symptoms, see Table 4.

Our previous study reported the ultrasound suggestive endometrial thickness cut-off values of ≥5 mm for postme-
nopausal patients and ≥15 mm for premenopausal patients (proliferative). Forty-four patients taking TAM after breast 
cancer surgery were included in the prospective study and triaged according to the above criteria, with pathological 
diagnosis as the final criterion. Postmenopausal women had a sensitivity of 100%, specificity of 5.0%, positive predictive 
value of 9.5%, and negative predictive value of 100% if the predictive threshold for ultrasonographic diagnosis of 
endometrial thickness was ≥5 mm. Premenopausal women with an ultrasound diagnostic endometrial thickness predic-
tion cut-off of ≥15 mm (proliferative phase) had 100% sensitivity, 65.0% specificity, 22.2% positive predictive value, and 
100% negative predictive value, see Table 4. According to the results of the prospective study of patients taking TAM 
after undergoing breast cancer surgery, the ROC curve of ultrasound abnormal endometrial hyperplasia in premenopausal 
patients (Figure 1) with an area under the curve (AUC) of 0.888 (95% CI: 0.716, 1.000) and a maximum Youden index of 
0.75 (sensitivity = 1, specificity = 0.75), corresponding to an endometrial thickness of 15.5 mm (proliferative phase), 
could be used as a diagnostic and an accurate ultrasound diagnostic cut-off value for abnormal endometrial hyperplasia. 
In our previous retrospective study, we plotted the ROC curve of ultrasound abnormal endometrial thickening in 
premenopausal patients taking TAM after breast cancer surgery and found that the optimal endometrial thickness 
ultrasound diagnostic cut-off value for diagnosing abnormal endometrial hyperplasia was 15 mm (proliferative phase). 
The premenopausal endometrial thickness cut-off value for breast cancer patients taking TAM in the prospective study 

Table 3 Clinical Analysis of Different Endometrial Pathology During Hysteroscopy in Breast Cancer Patients Taking TAM [Cases (%)]

Endometrial 
Cancer

Atypical 
Endometrial 
Hyperplasia

Endometrial 
Polyp

Endometrial 
Hyperplasia  

Without Cellular 
Atypia

Normal 
Endometrium

Total p-value

Postmenopause 1 (4.5%) 1 (4.5%) 11 (50.0%) 3 (13.6%) 6 (27.4%) 22 0.567

Premenopause 1 (4.5%) 1 (4.5%) 8 (36.5%) 1 (4.5%) 11 (50.0%) 22

Duration of drug use 

≥ 5 years

1 (5.0%) 0 (0.0%) 12 (60.0%) 2 (10.0%) 5 (25.0%) 20 0.208

Duration of drug use 

<5 years

1 (4.2%) 2 (8.3%) 7 (29.2%) 2 (8.3%) 12 (50.0%) 24

Duration of drug use 

≥3 years

1 (3.4%) 1 (3.4%) 17 (58.7%) 2 (6.9%) 8 (27.6%) 29 0.082

Duration of drug use 

<3 years

1 (6.7%) 1 (6.7%) 2 (13.3%) 2 (13.3%) 9 (60.0%) 15

Total 2 2 19 4 17 44
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was the same as the corresponding endometrial thickness cut-off value in the retrospective study (15 mm).2 This finding 
indirectly validated the accuracy of the retrospective study data in the determination of the ultrasound diagnostic cut-off 
value.

Discussion
Effects on the Endometrium in Breast Cancer Patients Taking TAM
Breast cancer is one of the most common malignant tumours in women; with the development of modern detection 
technology and with the improvement in women’s social status and self-awareness, the rate of breast cancer diagnosis is 
relatively increasing annually. Currently, breast cancer is the most prevalent malignant tumour affecting in women 
worldwide,3 with 2,088,800 new cases and 626,600 deaths per year, accounting for 24.2% of the global female 
malignancies. China4 has the highest number of new breast cancer cases and deaths; a total of 272,400 new cases and 
70,700 new deaths are reported each year, which account for 6.9% of female malignancy-related deaths in China; breast 
cancer is more prevalent in urban population than in rural population and among young adults, which seriously threatens 
women’s life and health. Several endocrine treatment options are available based on the menopausal status of patients 
and at different stages of treatment, including preoperative neoadjuvant chemotherapy, postoperative adjuvant che-
motherapy, and relief chemotherapy for recurrent patients. The most commonly used endocrine agents for breast cancer 
fall under the following four categories: TAM, aromatase inhibitor (AI), fulvestrant, and goserelin (GnRH-a), of which 
the most cost-effective endocrine agent is TAM. The three treatment options for premenopausal women were as follows:5 

TAM treatment for 5 to 10 years, TAM+ovarian function suppression (OFS) for 5 years, and OFS+AI for 5 years. The 
treatment options for postmenopausal patients were as follows: 5 years of AI as a first-line treatment, 5 years of TAM 
followed by 5 years of AI, or an extension of TAM to 10 years. TAM plays an important role in the endocrine treatment 
of breast cancer.

Table 4 Validation of the Ultrasound Diagnostic Criteria Values in Patients Taking TAM After Breast Cancer Surgery [Cases (%), 
Mean ± SD]

Pathological State 
Diagnostic Items

Abnormal Endometrial  
Hyperplasia (Endometrial  

Cancer + Atypical 
Endometrial Hyperplasia)

Benign Endometrial  
Hyperplasia/Normal 

Endometrium

p-value

Clinical symptoms 3 (75.0%) 15 (37.5%) 0.289

Ultrasound suggestive of 

endometrial thickness

Postmenopause

Endometrium ≥5 mm 2 (100%) 19 (95.0%) 1.000

Endometrium <5 mm 0 (0%) 1 (5.0%)

Endometrial thickness (mm) 9.5±3.5 12.5±7.1 0.250

Premenopause

Endometrium ≥15 mm 2 (100%) 7 (35.0%) 0.156

Endometrium <15 mm 0 (0%) 13 (65.0%)

Endometrial thickness (mm) 20.5±6.4 12.4±5.5 0.919

Ultrasound description Blood flow signal 1 (25.0%) 4 (10.0%) 0.394

Uneven echo 2 (50.0%) 23 (57.5%) 1.000

Abnormal intrauterine echo 1 (25.0%) 9 (22.5%) 1.000

Intrauterine occupancy 0 (0.0%) 1 (2.5%) 1.000

Total 4 40
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TAM is a selective oestrogen receptor modulator for postoperative endocrine therapy in patients with premenopausal 
ER-positive breast cancer. Approximately 60–70% of breast cancer patients required continuous TAM treatment for up to 
5 years after surgery. TAM has both anti-oestrogenic and weak estrogenic effects, which can competitively bind ER in 
target cells, thus reducing intracellular ER content, producing anti-oestrogenic effects, and inhibiting the growth and 
metabolism of tumour cells. It can reduce the growth and metabolism of tumour cells and effectively reduce the risk of 
recurrence and death among breast cancer patients. However, TAM targets different organs and has a dual effect. In 
postmenopausal women with low oestrogen levels, TAM exhibits weak oestrogen-like effects and can cause a series of 
lesions in the endometrium, as a target organ, and even cancer with long-term administration.6 TAM, as the adjuvant 
treatment after surgery, and radiation therapy for premenopausal breast cancer can significantly prevent breast cancer 
recurrence or alleviate the disease. Takahashi et al7 suggested that the effect of TAM on the endometrium was related to 
the level of oestrogen in the body; experiments conducted in mice showed that ovariectomised mice had a significant 
increase in uterine weight after treatment with TAM, whereas mice with ovaries had a slight decrease in uterine weight 
after treatment with TAM. It was thus hypothesised that the effect of TAM was dependent on the concentration of 
peripheral oestradiol, with TAM exhibiting an anti-oestrogenic effect when the oestradiol levels were high, but an 
oestrogen-like effect when the oestradiol levels were low. Thus, TAM could have an anti-oestrogenic effect in 
premenopausal women, leading to menopause and even endometrial atrophy in patients. Moreover, TAM could cause 
the endometrium of postmenopausal breast cancer patients to show diverse pathological histological changes such as 
polyps-proliferation-malignancy due to its weak estrogenic effect; long-term TAM administration can increase the risk of 
endometrioid carcinoma.8 Therefore, special attention should be paid to the evaluation of endometrial lesions in breast 
cancer patients taking TAM, especially in postmenopausal women. In this study, we showed that TAM administration in 

Figure 1 ROC curves of premenopausal ultrasound diagnosis of abnormal endometrial hyperplasia thickness in breast cancer patients taking TAM (prospective study).
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breast cancer patients resulted in a significant increase in endometrial thickness, with a significant difference (p=0.017) 
compared with that in the group taking other endocrine drugs and the group not taking the drugs; in addition, the TAM 
group showed the greatest endometrial thickness on imaging compared with those taking other endocrine drugs.

In earlier studies,9,10 TAM as treatment for breast cancer was associated with the occurrence of endometrioid 
carcinoma; most scholars believed that TAM was associated with endometrioid carcinoma and that long-term TAM 
use increased the incidence of endometrioid carcinoma, which was related to the duration of use. The relative risk of 
endometrioid carcinoma among patients using TAM for more than 5 years was 4.06. Another previous study also found11 

that the risk of endometrioid carcinoma in patients treated with TAM was not correlated with the dose of TAM, but 
significantly increased if TAM was used for more than 5 years. Results of a domestic study12 found that TAM promoted 
the development of endometrial lesions in postmenopausal women; both severe atypical hyperplasia of the endometrium 
and endometrial cancer occurred in postmenopausal patients, and the incidence of endometrial lesions tended to increase 
with the duration of TAM use, leading to an increase in the malignancy grade of endometrial disease. The results of our 
study showed no significant difference (p=0.824) between breast cancer patients taking TAM and those taking other 
endocrine drugs and not taking endocrine drugs in endometrium pathological state; meanwhile, the incidence of 
abnormal endometrial hyperplasia slightly increased in the breast cancer patients not treated with endocrine drugs; 
therefore, breast cancer patients taking endocrine drugs were positive for oestrogen-progestin receptors. Those not further 
treated with endocrine drugs had triple negative breast cancer, while a large proportion of the latter had hereditary breast 
cancer (containing BRCA mutations) with poor prognosis. Therefore, the risk of concomitant endometrial and ovarian 
cancer was higher in this patient group than in those with ER- and PR-positive breast cancer. This study showed that 
patients taking TAM for breast cancer, based on their menopausal status and the duration of endocrine medication 
resulted in endometrial thickening; most of them had predominantly benign endometrial hyperplasia and endometrial 
polyps. The incidence of abnormal endometrial hyperplasia was not significantly higher (p>0.05), and it did not induce 
the development of endometrial disease. Meanwhile, longer TAM use increased the malignant grade, which was 
consistent with the findings of some other studies.13–15 The aforementioned differences in endometrial imaging outcomes 
in patients taking TAM for breast cancer might be related to the duration of follow-up and the number of cases. Hence, 
future studies with a large sample size, multi-centre design, and longer duration should be conducted to determine 
whether the duration of TAM administration was associated with endometrial lesions. For breast cancer patients, based 
on menopausal status, who were ER positive and required endocrine medication, TAM therapy might be an option to 
prolong patient’s survival and reduce recurrence; with close follow-up and ultrasound monitoring, the administration of 
endocrine medication should not be refused among this patient group due to fear of increasing the risk of endometrioid 
carcinoma, as it is safer for premenopausal women based on the current mechanism of TAM.

Endometrial Thickness Cut-off Values for Ultrasound Diagnosis in Breast Cancer 
Patients Taking TAM
The advantages of ultrasound examination of the endometrium are as follows: it is easy to perform, non-invasive, and can 
be repeated.16 Some studies have reported that endometrial thickness is maintained for several years after the end of 
TAM treatment, leading to an increased likelihood of endometrial cancer. Therefore, monitoring of the endometrium is 
crucial; although there are no clearly defined and generally accepted guidelines related to the follow-up examinations of 
TAM-treated patients, ultrasound monitoring of the endometrium is most commonly performed, and patients treated with 
TAM undergo strict annual or semi-annual vaginal ultrasound, with hysteroscopy and histopathology in cases of 
abnormalities.17 Ultrasound examination has a specificity of 63.6%, sensitivity of 81.8%, positive predictive value of 
72.9%, and negative predictive value of 73.7%; meanwhile, the hysteroscopy had a specificity of 100.0%, sensitivity of 
98.1%, positive predictive value of 100.0%, and negative predictive value of 97.8%. The accuracy of hysteroscopy was 
significantly higher than that of ultrasound (p=0.000).18 In conclusion, ultrasound had high sensitivity in detecting early 
lesions at risk of malignancy and endometrial cancer, while hysteroscopy had high specificity.

No uniform standards had been established for monitoring endometrial thickness in breast cancer patients taking 
TAM. For patients taking TAM after breast cancer surgery, uniform acceptable ultrasound endometrial cut-off values 
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were used as indicators for hysteroscopy in China and abroad; a proliferative endometrial thickness of 12 mm by 
ultrasound in normal women before menopause and an endometrial thickness of 5 mm after menopause were used as the 
cut-off values for performing hysteroscopy. Repeated diagnostic curettage in such patients increased the risk of surgical 
complications, caused waste of medical resources, and increased patient’s burden. Burkart et al19 suggested that 
hysteroscopy + curettage should be performed to determine the nature of the lesion in postmenopausal patients with 
endometrial thickness of >8 mm, while some scholars suggested 10 mm as an acceptable threshold for endometrial 
pathology.20 In our previous retrospective study,2 data of 59 breast cancer patients taking TAM were collected, and their 
endometrium was evaluated using ultrasound; results showed that premenopausal endometrial thickness in breast cancer 
patients taking TAM was associated with abnormal endometrial hyperplasia (p=0.035). A ROC curve analysis was 
performed to determine whether an ultrasound suggestive endometrial thickness (proliferative phase) of 15 mm could be 
used as the best ultrasound diagnostic cut-off value with a sensitivity of 0.714 and a specificity of 0.818. We further 
validated this in a prospective study, in which the predictive cut-off value for ultrasound diagnosis of abnormal 
endometrial thickening in premenopausal women was set as ≥15 mm with a sensitivity of 100%, a specificity of 
65.0%, a positive predictive value of 22.2%, and a negative predictive value of 100%. The prospective study verified 
that in postoperative breast cancer patients taking TAM, the premenopausal endometrial thickness cut-off value was 
15.5 mm, which was similar to the corresponding endometrial thickness cut-off value of 15 mm in the retrospective study 
and indirectly proved the accuracy of the diagnostic cut-off value of the retrospective study data; for premenopausal 
women, >15 mm can be used as an ultrasound diagnostic cut-off value for the preliminary judgment of abnormal 
endometrial hyperplasia (proliferative phase) in breast cancer patients taking TAM in the future. A retrospective study 
found that endometrial thickness was not associated with abnormal endometrial proliferation in postmenopausal patients 
(p=0.631); for postmenopausal women, an acceptable ultrasound endometrial thickness of ≥5 mm was used as the 
diagnostic cut-off value. In addition, a prospective study was conducted to further validate this ultrasound diagnostic cut- 
off value with 100% sensitivity, 5.0% specificity, 9.5% positive predictive value, and 100% negative predictive value. 
Although the specificity and positive predictive value were low, considering the fact that postmenopausal women taking 
TAM for breast cancer were more likely to have endometrioid carcinoma, a single ultrasound diagnostic criteria and 
endometrial thickening are not specific; hence, the use of an endometrial thickness of ≥5 mm as a diagnostic criterion can 
reduce the underdiagnosis rate in clinical practice.

Our prospective study further revealed that patients in the group with abnormal endometrial hyperplasia were older 
and had higher endometrial thickness than those in the group with benign endometrial hyperplasia; moreover, patients 
had more vaginal bleeding and vaginal drainage symptoms than the latter. Therefore, in breast cancer patients taking 
TAM, further hysteroscopy is recommended in those with older age and postmenopausal women with concomitant 
vaginal bleeding and drainage, even if the endometrial thickness was <5 mm. In premenopausal women with older age, 
concomitant symptoms of vaginal bleeding and vaginal drainage, or endometrial thickness of >15 mm, they should be 
informed of the possibility of developing abnormal endometrial hyperplasia; if necessary, pelvic magnetic resonance 
imaging techniques and related tumour marker tests should be improved, and hysteroscopy should be performed at the 
same time to determine the condition of the endometrium. Markovitch et al21 studied 279 asymptomatic patients taking 
TAM for breast cancer and found that as the endometrial thickness cut-off value increased, the specificity of vaginal 
ultrasound increased, the sensitivity decreased, and the number of positive histopathological examinations increased. The 
most satisfactory prediction results were obtained when the cut-off value was 15 mm, with specificity rate, sensitivity 
rate, positive predictive value, and negative predictive value of 37.9%, 87.2%, 63.0%, and 70.2%, respectively. 
Unnecessary hysteroscopy was avoided in 78.5% of patients, but setting an extremely high cut-off value could lead to 
the occurrence of missed endometrial cancer diagnosis. Single vaginal ultrasound diagnostic criteria such as abnormal 
endometrial echo, intrauterine occupying lesions, and abnormal blood flow signal were not specific for the diagnosis of 
abnormal endometrial hyperplasia in this study. Therefore, prompt hysteroscopy and surgical excision are recommended 
for those presenting with abnormal echogenicity or occupying lesions in the uterus; however, considering the small 
sample size of this study, a large sample, prospective, multi-centre study is still warranted to further clarify the accuracy 
of this cut-off value. Determining a cut-off value with high specificity and sensitivity to effectively predict endometrial 
lesions is the current direction of future research. The results of this study provide a theoretical basis for the development 
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of ultrasound diagnostic cut-off values for endometrial thickening after TAM treatment for breast cancer and establish-
ment of guidelines for the early detection of endometrial abnormalities in breast cancer patients taking TAM. This study 
also highlights the need for providing a standardised clinical treatment, reducing unnecessary tests, and decreasing the 
medical costs.

Conclusion
The incidence of abnormal endometrial hyperplasia was not significantly increased by the administration of endocrine 
drugs after breast cancer surgery; TAM was safe for premenopausal women according to its mechanism of action and 
current guidelines related to breast cancer. In premenopausal breast cancer patients taking TAM, a proliferative 
endometrial thickness of >15 mm could be used as a diagnostic cut-off value for screening abnormal endometrial 
hyperplasia. Because the timing of endometrial lesions was uncertain, close monitoring must be performed regularly, 
especially in postmenopausal patients. Physicians should monitor patients with concomitant vaginal bleeding and 
increased vaginal discharge; furthermore, hysteroscopy should be performed if necessary to ascertain the nature of the 
pathology, determine the endometrial condition, and guide subsequent treatment.
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