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Abstract
Purpose: Some proliferative and neoplastic changes can be seen in the endometrium of breast cancers
using tamoxifen adjuvant therapy(TMX-BC). Identifying risk groups is crucial, but methods and frequency
of endometrial follow-ups is still controversial. This study was aimed to investigate the clinical,
ultrasonographic, and  in�ammatory factors to differentiate pathological endometrium in TMX-BC.

Methods: This study retrospectively analyzed endometrial biopsy results of TMX-BC(n:361). Normal
endometrium (Group I, n:237) and pathological endometrium(Group II, n:124) were compared for clinical,
ultrasonographic, and in�ammatory features. Neutrophil and platelet to lymphocyte ratio(NLR; PLR),
 mean platelet volume (MPV), platelet distribution width(PDW), red blood cell distribution width(RDW),
and lymphocyte monocyte ratio(LMR) were the in�ammatory markers. 

Results: The majority of TMX-BC with endometrial biopsy were asymptomatic (72.6%) and had normal
endometrium (65.7%). Pathologic endometrium  included endometrial polyp(31.9%), endometrial
hyperplasia(1.7%), and endometrial cancer(0.8%). Duration of tamoxifen, cancer stage, vaginal bleeding,
and menopause was similar in Group I and Group II (p>0.05). Group II had increased endometrial
thickness (11.22±5.44mm) compared to Group I (8.51±3.43mm). Group II had higher RDW and PDW than
Group I(p<0.05). Endometrial thickness ≥10 mm had signi�cant diagnostic potential in postmenopausal
women(AUC:0.676, p:0.000, CI:0.5-0.7), but not in premenopause. 

Conclusion: PDW and RDW may be promising markers for pathologicalendometrium differentiation, but
these preliminary �ndings should be validated by clinical studies. Measurement of endometrial thickness
in asymptomatic patients may predict high-risk women with pathologicalendometrium in
postmenopausal women. Further studies are needed in premenopausal women and those using
tamoxifen for more than �ve years.

Introduction
The most common cancer in women worldwide is breast cancer. Tamoxifen, a groundbreaking drug in the
oncology �eld, is being used as adjuvant therapy in estrogen receptor-positive breast cancer treatment for
the last four decades [1, 2]. Since the use of tamoxifen decreases the recurrence and progression of the
disease successfully, tamoxifen use is extended from 5 to 10 years after the ATLAS trial [3].

Tamoxifen, a selective estrogen receptor modulator, has competitive antagonism for estrogens in breast
tissue, but it has an agonistic effect on the endometrium [2]. Despite tamoxifen preventing proliferation in
breast tissue, it causes some proliferative changes in the endometrium [4]. For patients using tamoxifen,
endometrial cancer prevalence is 1.26 per 1,000 patient-years; approximately two times of nonusers [5].

It is important to de�ne risk groups with a high probability of developing endometrial pathology. Despite
many years of experience, there is still no consensus on the frequency and methods of endometrial
surveillance. Ultrasonographic evaluation of the endometrium is also controversial since tamoxifen-
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induced sub-endometrial hypertrophy can lead to challenges in the evaluation [6]. Although the relevance
of in�ammation and endometrial pathologies has been investigated, this issue has not been investigated
in tamoxifen users. This study was aimed to investigate the clinical, ultrasonographic, and in�ammatory
factors to differentiate pathological endometrium in women with breast cancer using tamoxifen adjuvant
therapy.

Materials And Methods
Breast cancer patients using tamoxifen and undergoing endometrial biopsy between 2010 and 2020 in
Gynecology and Obstetrics Clinic, Haydarpaşa Numune Training and Research Hospital, Istanbul, Turkey
were investigated after ethical approval of the study (HNEAH-KAEK 2021/KK/14).

A total of 361 tamoxifen-using breast cancers with endometrial biopsy that met the study criteria were
included. The patients were grouped as normal endometrium (Group I) and pathological endometrium
(Group 2) according to endometrial pathology results. Group I and Group II were compared for clinical
presentation, ultrasonographic �ndings (endometrial thickness), and in�ammatory markers (NLR, PLR,
LMR, RDW, and PDW).

The data of this retrospective study were obtained from electronic database and patient �les. Age, parity,
duration of tamoxifen use, menopausal status, admission complaints, breast and endometrial pathology
reports, breast surgery type, chemotherapy, radiotherapy history, medical history, comorbid conditions,
transvaginal ultrasonography reports, and complete blood counts analysis were recorded. Patients’
laboratory evaluation in other centers, previously known endometrial pathology, TMX use less than three
months, metastatic breast cancer (Stage 4), active infection, rheumatological and hematological
diseases, malignancies other than breast cancer, systemic diseases, and endocrine diseases were
excluded from the study.

Patients were routinely evaluated by transvaginal ultrasound at 6-month intervals in our gynecology
clinic. (Mindray, DC-7 MX29003997 China). Endometrium was evaluated in detail by ultrasonography,
endometrial thickness was measured, �uid collection or irregularities in the endometrium were reported.
Endometrial biopsy was performed in cases of abnormal uterine bleeding or postmenopausal bleeding. In
asymptomatic patients, we also obtained endometrial biopsy in cases of an increased endometrial
thickness, �uid collection, or irregularity in the endometrium.

We classi�ed endometrial pathology reports as normal (secretory, proliferative, irregular endometrium,
atrophic endometrium) and pathological results (endometrial polyp, endometrial hyperplasia, endometrial
cancer).

All patients had complete blood count analysis by automatic analyzer at least 2-week before endometrial
sampling (CELL-DYN 3700, Abbott Diagnostics, Abbott Park, IL). The complete blood count parameters,
leukocyte, neutrophil, lymphocyte, monocytes and thrombocyte counts, hemoglobin, hematocrit, red dell
distribution width (RDW), mean platelet volume (MPV), platelet distribution width (PDW), neutrophil and
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platelet to lymphocyte ratio (NLR and PLR), and Lymphocyte Monocyte Ratio (LMR) values, were
evaluated.

The primary outcome measures were the clinical presentation, endometrial thickness, and nonspeci�c
in�ammatory markers in TMX-BC women with and without pathologic endometrium.

The statistical analysis of data was evaluated by the SPSS Statistics 22 program. In addition to
descriptive analysis, the comparison of quantitative data (Kruskal Wallis test), and qualitative data (Chi-
square test and Fisher Freeman Halton Exact test) was used appropriately. ANOVA test was used to
compare the mean of more than two data and LSD test for subgroup analysis. ROC analysis and AUC
(area under the curve) values were calculated for endometrial thickness. The p-value < 0.05 level was
accepted for statistical signi�cance.

Results
Table 1 shows the general characteristics of the patients. The mean age of the participants was 48.51 ± 
7.54 years (range 30–80 years) and 56.5% of the patients were in menopausal period (n: 204). The
average time of tamoxifen therapy duration was 24.74 ± 16.6 months (range 3–84 months). 27.4% (n.99)
of the patients had vaginal bleeding at presentation, but 72.6% (n:262) of the patients were
asymptomatic.The majority of the endometrial pathology results were normal (67.7%, n:237) and 34.3%
of the women had pathologic endometrium.
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Table 1
The �ndings of TMX-BC women with endometrial biopsy

Characteristics Min-Max Mean ± SD

Age 30–80 48,51 ± 7,54

Parity 0–10 2,41 ± 1,55

Abortion 0–6 0,45 ± 0,83

D&C 0–17 0,54 ± 1,34

Tamoxifen duration (months) 1–84 24,74 ± 16,66

Endometrial thickness (mm) 2–39 9,44 ± 4,42

  n Percentage (%)

Vaginal Bleeding on admission 99 27,4

Asymptomatic on admission 262 72,6

Menopause 204 56,5

Premenopause 157 43,5

Endometrial Pathology    

Normal Endometrium

Pathologic Endometrium

237

124

65.7

34.3

The ratio of endometrial pathology was similar between TMX use ≥ 24 months (32,8%) and TMX use < 24
months (35.4%) in our cohort (p > 0.05). The ratio endometrial pathology in TMX use ≥ 5 years (31.2%)
and TMX less than 5 years (34.4%) was also similar (p > 0.05).

Table 2 shows the pathology results. Accordingly, invasive breast carcinoma (n:281, 77.8%) was the most
common pathology. Other common pathologies were ductal carcinoma in situ 8.6% (n:31) and invasive
lobular carcinoma 6.9% (n:25). Most of the women had Stage I (33.8%, n:122) and Stage II breast cancer
(49.9%, n:180). 66.5% of breast cancer underwent breast-conserving surgery (n:240). Endometrial biopsy
results were normal endometrium in 237 women (65.7%), endometrial polyp in 115 women (31.9%),
endometrial hyperplasia in 6 patients (1.7%), and endometrial cancer in 3 patients (0.8%). All endometrial
cancers were endometiroid adenocancer, grade 1–2, Stage 1.
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Table 2
Breast and endometrial pathologies

  n Percentage (%)

Breast Pathology    

İnvasive Ductal Carcinoma 281 77.8

High Grade İn Situ Ductal Carcinoma 4 1.1

Invasive Micropapillary Carcinoma 6 1.7

İn Situ Ductal Carcinoma 27 7.5

İnvasive Lobüler Carcinoma 25 6.9

Others 18 5

Breast Cancer Stage    

Stage 0 11 3

Stage I 122 33.8

Stage II 180 49.9

Stage III 48 13.3

Endometrial Pathology    

Normal endometrium 237 65.7

Endometrial Polyp 115 31.8

Simple Hyperplasia without atypia 5 1.4

Complex hyperplasia without atypia 1 0.3

Endometrioid Adenocancer 3 0.8

Table 3 shows the comparison of clinical �ndings of Group I and Group II. The mean age and the ratio of
menopausal women in Group I were higher than Group II (p < 0.05). The number of women with vaginal
bleeding on admission and asymptomatic cases was similar between Group I and II (p > 0.05). The
duration of tamoxifen treatment was identical in Group I (24.75 ± 16.77 months)and Group II (24.71 ± 
16.50 months). The number of cases with tamoxifen use > 24 months was similar in Group I and II. We
also compared the percentage of tamoxifen use less than 60 months. Group I (n:226, 95.35%) and Group
II (n:119, 95.9%)had similar results (p:0.511), but only 16 women used tamoxifen using above 60 months
in our cohort. The comparison of Group I and II for the number of women in Stage I, II, and III were similar
(p > 0.05). Group I had endometrial thickness (8.51 ± 3.43 mm) lower than Group II (11.22 ± 5.44 mm)
(p:0.000).
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Table 3
The comparison of clinical characteristics of normal (Group I) and pathological

(Group II) endometrial biopsy results

  Group I

(n:237)

mean ± SD

Group II

(n:124)

mean ± SD

p value

Age 49.55 ± 8.02 46.53 ± 6.06 0.000

Gravidity 3.55 ± 2.68 3.14 ± 1.97 0.099

Parity 2.44 ± 1.63 2.34 ± 1.37 0.576

Symptoms on admission      

Vaginal bleeding 64(26.8%) 35(28.4%)  

Asymtomatic 174(73.1%) 88(71.5%) 0.353

Menopause 149(73%) 55(26.9%) 0.01

Tamoxifen duration(months) 24.75 ± 16.77 24.71 ± 16.50 0.982

Tamoxifen ≥ 24 months 102(43%) 50(40%)  

Tamoxifen < 24 months 135(57%) 74(60%) 0.203

Breast cancer stage      

Stage I 87/237 (36.7%) 46/124(37%) 0.943

Stage II 93/237(39.2%) 54/124(43.5%) 0.428

Stage III 57/237(24.1%) 24/124 (19.3%)  

Endometrial thickness (mm) 8.51 ± 3.43 11.22 ± 5.44 0.000

Table 4 shows the comparison of normal pathology(n:237), endometrial polyp (n:115) and endometrial
hyperplasia/cancer (n:9). Women endometrial polyps were younger than women with endometrial
hyperplasia/cancer and normal pathologies (p:0.000). The endometrial thickness of normal pathology
(8.51 ± 3.43 mm) was signi�cantly lower than the endometrial thickness of endometrial polyp(11.24 ± 
5.453mm) and endometrial cancer (10.95 ± 4.46 mm)(p:0.000). Tamoxifen use duration was similar
(p:0.199). Table 5 shows the comparison of Group I and II according to hematological parameters. The
PDW (p: 0.001) and RDW (p: 0.044) values of Group II were higher than Group I. Comparison of other
hematological parameters was similar (p > 0.05).
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Table 4
The comparison of the clinical �ndings between normal pathogy, ednometrial polyp and endometrial

hyperplasia/cancer

  Normal
Pathology

(n:237)

Endometrial
Polyp

(n:115)

Endometrial

Hyperplasia/cancer

(n:9)

p
value

Age 49,55 ± 8,02 46,25 ± 5,86 50,11 ± 7,72 0,000

Tamoksifen (months) 24,75 ± 16,77 23,96 ± 16,22 34,33 ± 18,00 0,199

Endometrial thickness
(mm)

8,51 ± 3,43 11,24 ± 5,53 10,95 ± 4,36 0,000
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Table 5
The comparison of complete blood count parameters in normal and

pathological biopsy results

  Group I

(n:237)

mean ± SD

Group II

(n:124)

mean ± SD

p value

WBC (/mm3) 6651.73 ± 1784.19 6301.61 ± 1647.25 0.070

Neutrophill(/mm3) 4039 ± 1388.44 3833.95 ± 1258.56 0.168

Basophill (/mm3) 40.21 ± 26.28 42.78 ± 26.08 0.377

Eosinophill (/mm3) 122.27 ± 101.26 110.16 ± 114.69 0.304

Lymphocyte (/mm3) 2029.32 ± 713.03 1948.22 ± 698.59 0.302

Monocyte (/mm3) 414.21 ± 131.72 425.96 ± 425.21 0.696

Hemoglobin (g/dl) 12.53 ± 0.98 12.50 ± 0.93 0.816

Hematocrite(%) 38.02 ± 4.61 37.82 ± 2.64 0.659

MCV (�) 87.85 ± 5.44 88.65 ± 7.48 0.244

RDW (%) 14.45 ± 2.31 14.96 ± 2.27 0.044

PLT (/mm3)x105 237 ± 627 231 ± 566 0.357

MPV (�) 8.79 ± 1.45 8.53 ± 1.45 0.110

PCT (ng/ml) 0.20 ± 0.05 0.19 ± 0.04 0.55

PDW (%) 16.69 ± 1.52 17.22 ± 1.16 0.001

NLR 2.22 ± 1.13 2.25 ± 1.50 0.836

PLR 129.23 ± 53.83 134.22 ± 69.52 0.451

LMR 5.36 ± 2.65 5.18 ± 2.10 0.496

The correlation of endometrial thickness with the duration of tamoxifen and in�ammatory markers (NLR,
PLR,RDW, PDW, LMR, MPV) was insigni�cant(p > 0.05). The pathologic endometrium signi�cantly
correlated with the endometrial thickness (r:0.278 p:0.001). The ROC analysis of endometrial thickness
for pathological endometrial biopsy results in postmenopausal patients had poor diagnostic potential
(AUC: 0.676, p: 0.000, CI: 0.5–0.7). The endometrial thickness of 4mm yielded 94.5% sensitivity and 11%
speci�city. The optimal cut-off was 10 mm with 55% sensitivity and 80% speci�city (Fig. 1). The ROC
analysis of endometrial thickness for pathological endometrial biopsy results in premenopausal patients
had failed diagnostic potential (AUC: 0.514, p: 0.781 CI: 0.41–0.615)(Fig. 2).
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Discussion
This study investigated ultrasonographic, and in�ammatory features in endometrial pathologies of
women with breast cancer using tamoxifen adjuvant therapy. The majority of the women having
pathological endometrium were asymptomatic. Patients with pathological endometrial results had an
increased endometrial thickness, RDW, and PDW values. The measurement of endometrial thickness had
the diagnostic potential for pathological endometrium in menopause.

The 36% of tamoxifen users have endometrial pathologies (hyperplasia, polyps, carcinomas, and
sarcoma)(Polin et al. 2018) and the endometrial polyp is the most common pathology [7, 8]. The
incidence of endometrial polyp in tamoxifen users ranges between 8–36%, but this ratio is less than 10%
in nonusers [9]. The malign transformation rate of TMX related polyps is 3 -10.7%, while TMX unrelated
ones have 0.48% malignant change [10, 11]. Similar to the literature, endometrial pathology was reported
in 34.3% of our cohort. Endometrial polyps consisted of 31.9% of these pathologies.

Some studies have reported that endometrial polyps in tamoxifen are accompanied by vaginal bleeding
[12, 13]. In the study, which included 821 patients using tamoxifen and undergoing an endometrial biopsy,
patients presenting with vaginal bleeding comprised 29.8% of the entire population [14]. In another study
involving postmenopausal patients using tamoxifen and undergoing an endometrial biopsy, 94.1% of
patients were asymptomatic women [15]. Similarly, 27.4% of patients in our cohort had symptoms of
vaginal bleeding.

Some studies have stated that endometrial changes develop depending on the tamoxifen dose and
duration. Also, women receiving high-dose tamoxifen therapy are prone to more aggressive tumors than
the standard dose [8, 12, 15–18]. Recently, the use of tamoxifen in breast cancer has been increased from
�ve to ten years [3]. For this reason, it is important to identify groups at risk for the development of
endometrial pathology. Fornander et al. (1989) reported an increase in endometrial pathology in those
using tamoxifen for more than 2 years [12].

Franchi et al. (1999) reported the period of increased risk of endometrial pathology as 27 months and
above [8]. In another study, the rate of detection of endometrial pathology was found to be 44% in the use
of tamoxifen for less than �ve years, while this rate was found to be 58% in those with a treatment
duration of more than 5 years [18]. A recent meta-analysis showed that endometrial malignancy risk
increases in patients with 10-year therapy compared to 5-year therapy [17]. The ratio of endometrial
pathology was similar between TMX use ≥ 24 months (32,8%) and TMX use < 24 months (35.4%) in our
cohort (p > 0.05). The ratio of endometrial pathology in TMX use ≥ 5 years (31.2%) and TMX less than 5
years (34.4%) was also similar (p > 0.05). The reason why we did not �nd a signi�cant difference in our
study may be that the average duration of tamoxifen use was 24.74 ± 16.66 months. Few patients had
been using tamoxifen for more than 5 years in our cohort Our results con�rmed another study [14] with a
similar duration of tamoxifen use.
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Although tamoxifen has been used in breast cancer for many years, there is still no consensus on which
method and how often the endometrium should be checked. In addition, even the indications for
endometrial biopsy are not standardized. In our cohort, all TMX-BC women underwent endometrial
surveillance at 6-month intervals. All women underwent endometrial biopsy if they were symptomatic or
had irregular endometrium, intrauterine �uid accumulation, or thickened endometrium.

Ultrasonographic evaluation of endometrial thickness, shape, and irregularity is the ultrasonographic
parameter used in endometrium evaluation [19, 20]. On the other hand, Özsener et al. reported a
signi�cant relationship between endometrial thickness and tamoxifen duration [21]. In our cohort, the
duration of tamoxifen use was not associated with endometrial pathology and endometrial thickness (p 
> 0.05). In our study, the endometrial thickness of normal pathology (8.51 ± 3.43 mm) was signi�cantly
lower than the endometrial thickness of endometrial polyp (11.24 ± 5.453mm) and endometrial cancer
(10.95 ± 4.46 mm)(p:0.000). These �ndings suggested that the measurement of endometrial thickness
may be useful in endometrial surveillance as a distinctive condition. However, there are some concerns
about the usability of endometrial thickness. Since tamoxifen triggers sub-endometrial glandular
hypertrophy, it may cause an increase in endometrial thickness without any pathology [6]. The cut-off
value of 10 mm is given in studies in the literature, the predictive power is not very good [19, 22]. Our
results showed failed diagnostic potential of endometrial thickness measurements in premenopausal
women The postmenopausal women for cut off 10 had 55% sensitivity and 80% speci�city (AUC: 0.676).
In a study of premenopausal women using tamoxifen, Lee et al. showed that only abnormal vaginal
bleeding was associated with hyperplasia and cancer [23]. In our study, there was no difference in the
incidence of vaginal bleeding in the premenopausal group in patients with and without pathological
endometrium.

The diagnostic and prognostic signi�cance of in�ammatory markers in endometrial cancers has been
searched. However, this issue has not been su�ciently investigated in endometrial hyperplasia and
polyps. To our knowledge, there is no study about the association of in�ammatory markers with
endometrial pathologies of tamoxifen users. RDW de�nes the distribution of the size of red blood cells.
RDW is used as an in�ammation marker in cardiac, infections diseases, and some gastrointestinal
cancers [24]. PDW shows heterogeneity in the platelet volumes [25]. Increased PDW is related to poor
prognosis in breast, colorectal, and laryngeal cancers [26–28]. There are few studies about PDW and
endometrial pathologies with inconclusive results [29, 30]. Karateke et al. found increased PDW levels in
endometrial cancers compared to normal [31]. However, other studies showed decreased PDW levels in
endometrial cancers compared to normal pathology [29, 30]. In this study, we found increased PDW and
RDW levels in TMX-BC women with pathological endometrial �ndings. In our cohort, the stages were
similar in women with normal and pathologic endometrium results. However, it should be considered that
many factors other than the stage may also affect the results of in�ammation. It is di�cult to interpret
these �ndings in patients with underlying malignancies. The validity of these �ndings needs to be
supported by studies in a large population.
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The limitation of this study was its retrospective design and a small sample of tamoxifen users above 60
months. Because in�ammation is affected by many comorbid conditions such as age, obesity, chronic
diseases, and cancer caution should be exercised when interpreting in�ammation-related results. When
compared with the literature, the strengths of this study are that the number of cases is su�cient, results
are from a single-center, endometrial thickness measurement, and pathological evaluation are performed
by the same clinics with standardized methods. In addition, the results of a clinic in which
ultrasonography and endometrial biopsy were applied more liberally in tamoxifen follow-ups may provide
a better prediction in terms of endometrial surveillance criteria.

In summary, most TMX-BC women with pathological endometrium were asymptomatic. Endometrial
thickness and in�ammatory markers (RDW, PDW) were higher in women with pathological endometrial
outcomes. PDW and RDW may be promising markers to differentiate pathological endometrium. The
validity of these preliminary �ndings needs to be supported by further studies. This study suggests that
an endometrial thickness > 10 mm in postmenopausal women may help identify the risk group. Studies
are needed in premenopausal women and those using tamoxifen for more than 5 years.
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