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Hysteroscopic Imaging of Health Endometrium in Premenopausal Breast
Cancer Patients Taking Anti-estrogen Therapies
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Abstract

Purpose: To assess the physiological response of endometrium to different
anti-estrogenic treatments in premenopausal breast-cancer patients, based
on hysteroscopy imaging and endometrial biopsy.

Methods: We reviewed the hysteroscopic findings of 26 patients suffering
from breast cancer currently taking anti-estrogenic treatments and in
whom an endometrial biopsy yielded a diagnosis of functional conditions.
Fourteen patients were treated by Tamoxifen (Tam), 8§ with Tam and
Gonadotropin-Releasing Hormone (Gn-RH) analogues, 1 with Tam and
Gn-RH analogue plus Megestrole acetate and 3 with Exemestane and
Gn-RH analogue. Hysteroscopic findings were related to each scheduled
treatment.

Results: Proliferative, secretory and hyperplastic endometrial features
have been found in all patients taking Tam. The addition of Gn-RH analogue
to Tam led invariably to atrophic endometrial imaging, exhibiting gland
cyst differentiation in half of the cases. A progestogen agent addition,
such as Megestrole acetate to this latter schedule induced endometrial
hyperplastic-like appearances sustained by stromal decidualization. In
patients undergoing Exemestane and Gn-RH analogue association we
found inactive endometrium and proliferative features in two and one
case, respectively.

Conclusion: In premenopausal patients, the anti-estrogenic drug schedule
to treat estrogen-receptor positive breast cancer leads to different but quite
predictable molding effects on endometrium. Due to the frequent need Affiliation:
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The ER (o and B) and PgR (A and B) families are highly
represented in stromal and epithelial cells of endometrium,
accounting for its moulding caused by exposure to drugs
impairing the biochemical pathways of ER activation[4]. The
classic paradigm of this assumption in breast cancer patients
is represented by the effect of Tamoxifen on endometrium
of menopausal women, based on its tissue-specific agonistic
function on the ER metabolic pathway and leading to the
promotion of either physiological or pathological estrogen-
related mucosal growth[5]. Conversely, Aromatase Inhibitors
(AI) administration in postmenopausal people, as expected
due to the different biochemistry pathways with respect to
Tamoxifen, did not show a significant stimulatory effect
on endometrium[6]. In premenopausal women with breast
cancer, the endometrial response to anti-estrogen drugs is
less understood and no guideline for endometrial surveillance
is currently traced[7]. Nevertheless, due to the genetic
and acquired risk factors shared by breast and endometrial
cancer, a planned assessment of endometrial lining, based
mainly on transvaginal ultrasonography, is warranted[8].
Moreover, gynecological complaints such as abnormal
uterine bleeding or oligomenorrhea, more frequently
observed in women taking only Tamoxifen, often leads the
oncologist to recommend gynecological consultations[9].
The current reference diagnostic of endometrial diseases is
represented by hysteroscopy with or without endometrial
biopsy, overcoming some limits of procedures based on blind
endometrial sampling[10]. The proposal of the present report
is to assess the hysteroscopic imaging in premenopausal
patients currently treated with antiestrogen therapies for
breast cancer in whom endometrial histology yielded
functional findings.

Patients and Methods
Study design and Patient Selection

This is a single-centre retrospective observational study
carried-out in the public Hospital of Lodi (Italy). It is based
on the review of a hysteroscopic video-clips collection of
premenopausal breast cancer patients undergoing various
anti-estrogen schedules of hormonal therapy throughout a
5 years period, starting in January 2017 through December
2022. All video-clips were obtained from the personal data
base of one author (G.G.). The clinical and pathological
findings were retrieved from our Institutional data base.
We selected patients with a video-recorded hysteroscopic
examination who underwent an endometrial biopsy resulting
in functional histology. Hysteroscopy was performed as
a second-line investigation after gynecological physical
examination and/or transvaginal ultrasound assessment of the
endometrial lining presented abnormal findings. An abnormal
uterine bleeding was always considered an indication
for hysteroscopic assessment. Moreover, a transvaginal
ultrasonography showing a non-homogeneous endometrial
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echotexture in the proliferative phase of menstrual cycle or
an endometrial thickness above 5 mm on the longitudinal
scan in amenorrheic and asymptomatic patients undergoing
Gn-RH analogues treatment were arbitrarily considered
indications for hysteroscopy assessment. The endoscopic
imaging was related to four schedules of adjuvant hormonal
treatment currently administered to treat ER positive breast
cancer. Given the retrospective and observational nature of
the study, based on procedures performed as part of routine
care, the local Ethical Committee approval was waived. This
study was performed in line with the principles of the 1964
Declaration of Helsinki and its amendments.

Hysteroscopy and Imaging Classification

Both clinical-outpatient and inpatient hysteroscopic
procedures were carried-out. All examinations were
performed by means of video-assistance using 16-18Fr
operative hysteroscopes and conducted by vaginoscopic
uterine entering using saline as the distending medium. In all
cases endometrial biopsy was accomplished by mechanical
instrumentation using SFr scissors and grasping forceps
for fashioning and tissue retrieval, respectively. Based on
previously described patterns of hysteroscopic morphology,
we classified hysteroscopic imaging as follows[10-12]:

i. Atrophic Endometrium: Describing a thin, smooth
mucosa evenly shaping the endometrial cavity showing
few gland openings and cases in which no gland openings
were found while a very thin endometrium mirrored the
trabecular pattern of underlying myometrium.

ii. Cystic Atrophy: Focal mucosal cyst-gland prominences
sometimes with button-like features (psammoma bodies)
in an atrophic environment as described above.

iii. Functional Endometrium: Displaying both proliferative
and secretory pathways. Proliferative features were
characterised by a smooth endometrial surface or minimal
roughness in an evenly-lined uterine cavity, showing
a regular arrangement of gland openings. Secretory
endometrium identified a thicker evenly-lined mucosa,
with a smooth and velvety surface maintaining regularly-
spaced gland openings.

iv. Hyperplastic Endometrium: Describing a focal or
extended thickened endometrium with a rough, uneven
surface showing polypoid projections with gland-cysts
and irregularly-spaced or crowded gland openings.

Results

During the study period, we found and reviewed 35
hysteroscopic video-clips of premenopausal breast cancer
patients undergoing anti-oestrogen therapies. Five women
were excluded from analysis due to pathological reports of
non-atypical (2 cases) or atypical (1 case) hyperplasia and
endometrial polyp (2 cases), while 4 patients were excluded
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due to incomplete medical records. Overall, we evaluated the
hysteroscopy imaging of 26 patients with normal findings
at pathological assessment (Figure 1). The clinical data of
these women are resumed in Table 1. Among these, only
Tamoxifen was administered to 14 patients, Tamoxifen and
Gn-RH analogue to 8, Tamoxifen and Gn-RH analogue plus
Megestrole acetate to 1 and Exemestane and Gn-RH analogue
to 3 patients. Abnormal uterine bleeding, consisting of inter-
menstrual bleeding, periodic heavy menstrual bleeding and
poly-menorrhea was reported on 20 patients (76.9%). In Table
2 we show the administered hormonal schedules related to
both hysteroscopic imaging and histologic reports. Out of the
14 women taking Tamoxifen monotherapy, hysteroscopic-
view displayed proliferative or secretory functional features
in 10 cases and all the imaging findings were confirmed at
histologic assessment. In 4 cases (28.5%) hysteroscopic-view
suggested an endometrial hyperplasia whereas the biopsy
pathology reported a diagnosis of functional proliferative
endometrium (Figure 2). The combination of Tamoxifen
with a Gn-RH analogue was investigated in 8 patients.
Hysteroscopic inspection showed atrophic endometrial
features in all cases, with gland-cyst differentiation found
in half of them (Figure 3). Atrophic endometrium was
confirmed through biopsy pathology assessments in all cases.
In one patient Megestrole acetate was added to Tamoxifen
and Gn-RH analogue schedule for control of severe hot-flash
symptoms. In that unique case, endometrial hyperplasia was
suspected on hysteroscopic-view whereas a functional finding
of stromal pseudo-decidualization was reported by histologic
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assessment (Figure 4). In the 3 patients undergoing therapy
with Exemestane and Gn-RH analogue, hysteroscopic-view
showed proliferative and atrophic patterns in 1 and 2 patients,
respectively (Figure 5). An agreement with histologic findings
on biopsy specimens has been obtained in all three cases.

Discussion

The presented results, based on hysteroscopic imaging
findings supported by histology reports of health endometrium,
suggestthattheiatrogenicresponse ofendometrial morphology
to anti-estrogenic drugs administered to treat ER-positive
breast cancer in premenopausal women is quite predictable.
The biochemical pathway activated by the Selective Oestrogen
Receptor Modulator, Tamoxifen, on the hypothalamic-
pituitary axis is not well understood. Nevertheless, clinical
studies showed that the drug did not impair ovarian function
and its single use in breast cancer patients can frequently up-
regulate the synthesis and secretion of gonadotropins, often
leading to ovarian hyperstimulation[9,13]. Accordingly, in
all patients undergoing Tamoxifen monotherapy we found
hysteroscopic imaging and biopsy pathology findings to
be consistent with functional proliferative or secretory
features frequently characterised by a hyperplastic-like
growth. These pictures are representative of maintained
ovarian endocrine function, possibly sometimes enhanced
by hyperstimulation leading to a hyper-estrogenic condition
responsible for functional endometrial overgrowth. The Gn-
RH analogues down-regulate the hypothalamic synthesis
of Gn-RH resulting in the reversible block of pituitary

Table 1: Clinical parameters of 26 premenopausal breast cancer patients currently treated by anti-estrogen hormonal therapy who underwent

hysteroscopic assessment due to gynecological complaints

Mean age, years (range)

Mean Body Mass Index (range)

Previous Chemotherapy

Mean time of antiestrogenic drugs administration, months (range)
Bleeding symptoms

Abnormal Transvaginal Sonography

Bleeding symptoms and Abnormal Transvaginal Sonography

43.4 (32-53)
25.9 (18-34)
10 patients
24.5 (6-56)
5 patients

6 patients
15 patients

Table 2: Hysteroscopic-view and histologic findings following an endometrial biopsy are related to four different schedules of anti-estrogen

therapy in 26 premenopausal patients with breast cancer

Hormone schedule Patients

Tamoxifen (20 mg/day) 14

Tamoxifen (20mg/day) / Gn-RH analogue

(Leuprolide, three monthly 11.25 mg) 8
Tamoxifen / Gn-RH analogue / Megestrole 1
acetate (20 mg / day)

Exemestane (25 mg/day) / Gn-RH analogue 3

Hysteroscopic-view Histology
Proliferative 6 Proliferative 10
Secretory 4 Secreto 4
Hyperplasia 4 ry
Atrophic 4 .

Cystic-atrophy 4 Atrophic 8
Hyperplasia 1 Stromal decidualization 1
Proliferative 1 Proliferative 1
Atrophic 2 Atrophic 2
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35 patients undergoing antiestrogen therapy
assessed by hysteroscopy with endometrial

biopsy

5 patients excluded due to
abnormal histology

4 patients excluded due to

incomplete clinical data

Hysteroscopic review of 26 patients with
functional histologic report

Tamoxiten -GnRH
analogue

Tamoxifen-GnRH
analogue-Megestrole

Tamoxifen Exemestane-GnRH

analogue

14 patients
8 patients

1 patient 3 patients

Figure 1: Flow-chart diagram of premenopausal breast-cancer patients included in the study

200

Figure 2: Tamoxifen monotherapy. Figure 2a: Hysteroscopic view of anterior uterine wall showing regular arrangement of gland openings
in a background of evenly and lightly thickened mucosa. The hysteroscopic diagnosis of proliferative endometrium was confirmed through
biopsy pathology. Figure 2b: Focal polypoid rough growth showing enhanced vascular network and crowding of gland openings suggested
endometrial hyperplasia during hysteroscopic inspection. Functional proliferative endometrium was found at histologic assessment.

Figure 3: Tamoxifen and Gn-RH analogue Figure 3a: Panoramic view of the endometrial cavity showing an evenly thin atrophic endometrium.
Figure 3b: Focal, smooth endometrial thickenings due to under-epithelial gland cysts formation are shown. Such as in Figure 3a, an atrophic
picture was reported by histologic assessment.
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Figure 4: Tamoxifen, Gn-RH analogue and Megestrole acetate
An evenly-extended appearance of endometrial polypoid overgrowth suggested endometrial
hyperplasia on hysteroscopic-view whereas functional stromal decidualization was recorded

on biopsy pathology report.

Figure 5: Exemestane and Gn-RH analogue Figure 5a: Panoramic hysteroscopic-view showing an evenly atrophic endometrial shape,
confirmed by histologic assessment. Figure 5b: A slightly thickened endometrial lining showing the maintenance of a gland-openings network
was found on hysteroscopic imaging and described as proliferative endometrium; the diagnosis was confirmed on biopsy specimen histology.

Gonadotropins release leading to the suppression of ovarian
steroidogenesis. We found that the concurrent administration
of Tamoxifen, although known to act as an ER-partial agonist
on endometrial tissue, does not overcome the inhibition of
endometrial growth promoted by the Gn-RH analogue
suppression of ovarian steroidogenesis[5,7]. In all 8 women
undergoing combined Gn-RH analogue and Tamoxifen
treatment, both hysteroscopic imaging and histopathology
were consistent with atrophic endometrium. Nevertheless,
based on hysteroscopic imaging and histology findings,
some biochemical pathways possibly induced by Tamoxifen-
related ER activation on endometrium appear maintained. The
frequent ultrasound and hysteroscopic findings of endometrial
cyst-gland differentiation in postmenopausal Tamoxifen users
is related to exuberant focal stromal cells proliferation leading
to the obstruction of gland ducts resulting in mucous trapping
and cyst formation. Such endometrial inspective appearance
was found in half of the premenopausal patients here
examined and we can suppose that a similar physiopathology
may be shared with respect to menopausal women. Secondly,
the addition of a progestogen agent such as Megestrole

acetate to a Gn-RH analogue/Tamoxifen schedule led to a
hyperplastic-like imaging caused by stromal decidualisation,
as observed in one patient. This endometrial differentiation
following progestin administration cannot be expected in
absence of oestrogen-induced synthesis of PgR, in this case
likely promoted and maintained by the ER activation due to
the chronic intake of Tamoxifen. The endometrial response
of combined Exemestane and Gn-RH analogue therapy
was assessed in 3 women and in one of them hysteroscopic
imaging and histology were consistent with proliferative
features. Exemestane is a steroid drug acting as an irreversible
inhibitor of aromatase enzyme with the potential binding
and activation of endometrial ERs. Although in vitro studies
suggest that Exemestane does not bind to ERa, clinical reports
on postmenopausal patients indicate that a weak endometrial
stimulation induced by its intake may be expected[14,15].
Therefore, we can assume that also in premenopausal women
undergoing a concurrent ovarian suppression, Exemestane
may maintain some stimulatory effects on endometrium by
its direct binding to ER. The main weakness of this study
is represented by the low number of patients recruited for
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analysis. However, to our knowledge no study aimed to assess
the physiological response of endometrium to anti-estrogenic
drugs administered in premenopausal women has been
produced in current literature. Due to the wider indications
of endocrine treatments in ER-positive premenopausal
breast cancer patients, in whom frequent gynaecological
consultations are required, hysteroscopy practitioners should
gain awareness about the iatrogenic impact on endometrial
morphology caused by antioestrogen drug administration.
Indeed, further studies on this topic on a larger number of
patients are warranted.
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