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Summary

Tamoxifen is a non-steroidal triphenylethylene derivate, with clear antioestrogenic effects on the breast, that is orally administra-
ted for the treatment of breast cancer and its prevention in a high-risk population. This article analyzes the effects of tamoxifen on
the adult human female genital tract and considers its carcinogenicity in the gynaecological reproductive organs. It has been found
that tamoxifen causes oestrogenic changes of the vaginal and cervical squammous epithelium and increases the incidence of cervi-
cal and endometrial polyps. The action of tamoxifen on the human endometrium in postmenopausal women is connected with simple
oestrogenic effects including hyperplasia, while in others with endometrial cystic atrophy. In cases where tamoxifen induces endome-
trial polyps and hyperplasia, the extensive fibrosis accounts for difficulties in obtaining endometrial biopsy or resecting the polyps. In
premenopausal patients tamoxifen disrupts the menstrual cycles and causes ovarian cysts, while in postmenopausal patients it induces
ovarian cystic tumors and endometriomas. Also, postmenopausal patients treated with tamoxifen may develop endometriosis, ade-
nomyosis and leiomyomata. In addition, randomized trials have shown a link between tamoxifen use in breast cancer patients and the
development of endometrial carcinomas. Moreover, of note is the fact that the association of tamoxifen therapy with uterine mesen-
chymal neoplasms is higher than expected. In conclusion, the most worrying gynaecological side-effect of tamoxifen is the well-known
increased risk of endometrial carcinomas. Women with breast cancer treated with tamoxifen should undergo annual gynaecological exa-
mination, but endometrial sampling should be obtained only in the event of endometrial bleeding.

Key words: Tamoxifen; Uterine carcinoma; Uterine polyp; Endometrial hyperplasia; Uterine sarcoma; Ovarian cyst.

Introduction suggest that breast cancer patients receiving tamoxifen
treatment have a higher rate of cervical and endometrial
polyps, endometrial hyperplasia and adenocarcinomas. In
addition, there is evidence that tamoxifen may induce
uterine body tumors, such as stromal sarcomas, leiomyo-
sarcomas and malignant mixed epithelial-nonepithelial
tumors.

In this study, we reviewed the international literature
regarding the effects of tamoxifen on the human female
genital tract, regarding patients with breast cancer, and
considered its role in the case of carcinogenesis .

Tamoxifen is a non-steroidal triphenylethylene deriva-
tive, which like most antihormones has antagonistic and
agonistic oestrogenic effects, depending on the target
tissue [1]. It has clear antagonistic oestrogenic effects on
breast tissue and is widely used for the management of
patients with oestrogen receptor-positive, node-negative
carcinoma of the breast [2]. Multiple clinical trials have
shown tamoxifen to improve recurrence-free interval and
overall survival in both premenopausal and postmeno-
pausal women with advanced or recurrent breast cancer
[3-5]. Moreover, tamoxifen has been advocated as a long-
term adjuvant therapy in node-positive breast cancer  Tumoxifen and its mechanism of action
patients [6]. In addition, it has been shown that a combi-
nation of tamoxifen and chemotherapy reduces the risk of
recurrences of breast cancer in the ipsilateral breast and
development of cancer in the contralateral breast [7].
Finally, breast cancer prophylaxis in high-risk healthy
women, is another possible use for this agent [8].

In regards to the side-effects of tamoxifen, the majority
of its acute side-effects, include hot flashes, vaginal
discharge, oedema, nausea, vomiting, visual disturbances
and depression and only 4% of the patients will disconti-
nue the drug because of the adverse effects [9, 10].
Moreover, tamoxifen has oestrogenic effects on the endo-
metrium acting as an oestrogenic agonist. Several reports

Tamoxifen can be a complete oestrogen antagonist, a
partial oestrogen agonist or/and a complete oestrogen
agonist, depending on the gene and the tissue that is
being studied [11]. Regarding the action of tamoxifen in
the case of positive oestrogen receptors of malignant
breast cells, a proposed mechanism is the following:
Tamoxifen binds to the oestrogen receptor (like oestro-
gen) within the hormone-binding domain (HBD) with
high chemical affinity. The result of this binding is the
creation of dimmers of activated oestrogen receptors.
These dimmers bind to the oestrogen response elements
(EREs) of the genome of breast cells. However, in con-
trast with the oestrogen, tamoxifen does not induce the
structural changes to oestrogen receptors in order to acti-
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inducible transcriptional activating function, AF-2). The-
refore in the breast, tamoxifen acts as an oestrogen anta-
gonist because it binds the oesrogen receptors and blocks
oestrogens to exert their mitogen action. Yet, sometimes
it is possible that the action of tamoxifen in the breast
becomes agonistic for oestrogens because of alterations
of the oestrogen receptors, such as mutations, or because
of non-feasible binding of tamoxifen to the breast cells.
For these reasons, the observed resistance of some
patients to tamoxifen may be explained, besides the fact
that their malignant breast cells contain oestrogen recep-
tors [11, 12]. Jordan et al., showed that a remarkable per-
centage of women with malignant breast cells negative
for oesrogen receptors demonstrated clinical response to
tamoxifen [13]. This mechanism of action of tamoxifen
could be explained by its activity upon the function of
protein kinase C, by the reduction of the plasma levels of
insulin-like growth factor I, and by the production of
transforming growth factor-f from the stromal cells [13].

Regarding the action of tamoxifen in the endometrium
a proposed mechanism follows: Tamoxifen binds to the
oestrogen receptor in the oestrogen-binding domain
(HBD), which is located in the functional domain E of
the oestrogen receptor and it forms dimmers of activated
oestrogen receptors (receptor dimerization). These
dimmers bind to the specialized oestrogen response ele-
ments (EREs) of the DNA in the endometrial cells. This
binding allows the activation of the function of the region
AF-1 of the oestrogen receptor, which mediates activa-
tion of the transcription (oestrogen-independent transcrip-
tional activating function, AF-1) (Figure 1). The mitogen
function of tamoxifen in the endometrium is perhaps
explained by the activation of proto-oncogenes which is
exclusively made by the function of the region AF-1. In
contrast, in the breast as mentioned above, the expression
of proto-oncogenes depends on the activation of the func-
tion of the region AF-2, which is only activated by oestro-
gens (oestrogen-inducible transcriptional activating func-
tion, AF-2). The over-expression of proto-oncogenes
caused by the tamoxifen may be responsible for carcino-
genesis in the endometrium [11, 12]. Varras et al., sugge-
sted an accessional mechanism of the cancerous action of
tamoxifen in the endometrium by the induction of muta-
tion in codon 12 of the K-ras oncogene [14].

Effects of tamoxifen on the vagina

Vaginal dryness

Several studies have reported oestrogenic changes of
the vaginal epithelium in postmenopausal patients during
long-term tamoxifen use [15-17]. Mortimer et al., studied
the sexual function in breast cancer patients treated with
tamoxifen [18]. They found an increase in maturation
index in vaginal epithelium in 69% of postmenopausal
patients. However, the presence of an oestrogen effect on
the vaginal epithelium coincided with negative effects on
sexuality as manifested by vaginal dryness and dyspareu-

nia [18]. These contradictory effects of tamoxifen on the
maturation index on the one hand and vaginal function on
the other hand could not be explained by the authors [15].
Although prospective data about the effect of tamoxifen
on the vaginal epithelium in premenopausal breast cancer
patients are lacking, vaginal dryness and painful inter-
course during tamoxifen administration have been repor-
ted as well [15, 19]. Treatment of vaginal dryness by
vaginal administrated oestiol (E;) causes measurable
serum levels of E, in postmenopausal women. However,
this treatment is not recommended for patients with breast
cancer because of the association of oestrogen and breast
cancer [15, 20]. An alternative approach in these patients
with non-hormonal polycarbophil-based vaginal moisturi-
zers can significantly reduce vaginal dryness [15, 21].

Vaginal candidiasis

Recurrent vaginal candidiasis has been reported in
postmenopausal women taking tamoxifen [15]. This con-
dition is rare in eldery women because it occurs only in
glucogen-rich, vaginal epithelium and it is known that the
middle and superficial zone of the multilayered vaginal
squammous non-keratinizing epithelium contain glyco-
gen only when stimulated by oestrogen [15].

Effects of tamoxifen on the cervix

Oestrogen-like effects on cervical squamous epithelium

Long-term treatment with tamoxifen has been associa-
ted with oestrogen-like effects on cervical epithelium
[15-17]. The effect of tamoxifen on squamous epithelium
does not seem to be dose or time dependent [23]. Lahti et
al., reported that high maturation occurs in at least 60%
of cases of postmenopausal women receiving tamoxifen
and that the changes become apparent as early as four
weeks after initiation of treatment [24]. Also, it has been
reported that complete squamous maturation is not achie-
ved in most patients [22, 23, 25]. These findings confirm
the partial oestrogenic-agonist effect of tamoxifen on cer-
vical epithelium. This incomplete maturation suggests
that the mechanism of action of tamoxifen might be dif-
ferent from that of oestrogen stimulation [23].

Polyps

Cervical polyps are defined as localized, penduncula-
ted or sessile outgrowths of the endocervical mucosa. The
surface is lined by a cervical columnar epithelium, which
contains similarly lined glands. Several histological types
of polyps are recognized: (a) “Fibrous polyp”, (b) “vascu-
lar polyp”, (c) “mixed polyp” and (d) “decidual polyp”.
“Fibrous polyp” is composed almost entirely by fibrous
connective tissue with few glands, while in “vascular
polyp”, a large number of blood vessels form the major
component. “Mixed polyps” arise from the region of the
isthmus and contain both endocervical and endometrial
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Figure 1. — The proposed mechanism of action of tamoxifen in the endometrium; (Tx: tamoxifen).
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glands. Finally, “decidual polyps” occur during pre-
gnancy and the stroma undergo decidual changes. Carci-
noma in cervical polyps (either glandular or squammous
type) is very rare (less than 0.3%) [26]. The association
of tamoxifen with cervical polyps has been demonstrated
by several studies. Lahti et al. (1993), found that endo-
cervical polyps were twice as common in the tamoxifen
group than in the control group [27].

Effects of tamoxifen on the endometrium

Atrophy

The action of tamoxifen on the human endometrium in
some postmenopausal women is connected with a simple
oestrogenic effect, which includes a proliferative or
hyperplastic endometrium, while in others with an endo-
metrial atrophy [1, 28]. “Endometrial cystic glandular
atrophy” is diagnosed histologically when multiple cystic
spaces lined by atrophic endometrium are present within
a dense fibrous stroma [29]. Touraine ef al. [1], in a retro-
spective hysteroscopic study in 40 postmenopausal
patients treated by tamoxifen as an adjuvant therapy for
breast cancer, found in all the patients the same pattern of
endometrial atrophy: a smooth, white and brilliant endo-
metrium associated in most cases with multiple scattered
protuberances. In the cases where the endometrial biopsy
was possible (24/40) the luminal epithelium was very
thin and unistratified, while the glands were dilated,
cystic and with flattened epithelium. Mitoses were rare.
Contrasting with the epithelial atrophy, the stroma was
always dense, rich in collagen and with large oedematous
areas. Globally, it is known as “endometrial cystic glan-
dular atrophy” [1]. Touraine et al., in order to explain the
simulataneous presence of an atrophic mucosa, dilated
cystic glands and a dense oedematous stroma, suggested
a dissociated antioestrogenic and weak oestrogenic effect
of tamoxifen on various components of the endometrium
[1]. The increase in the size of the glands might be due
to a weak oestrogenic stimulation of tamoxifen on glan-
dular epithelium secretion resulting in the increase of
fluid inside the glands. In contrast, the presence of a thin
and atrophic epithelium has to do with the lack of stimu-
latory effects of tamoxifen on growth of the epithelium.
Finally, the thick and oedematous stroma may be due to
an oestrogenic effect of tamoxifen [1].

Hyperplasia

Endometrial hyperplasia is an increase in endometrial
volume characterized by a morphologically abnormal
proliferative-type endometrium [29]. Hyperplasia with
cytological atypia is classified as “atypical hyperplasia”,
while hyperplasias without cytological atypia are subdi-
vided into “simple” and complex” forms [30]. In up to
23% of patients with “atypical hyperplasia”, the hyper-
plasia progresses to carcinoma, whereas in only 2% of
patients with hyperplasia without atypia, the hyperplasia

progresses to carcinoma [29, 31]. In healthy postmeno-
pausal women with low oestrogen levels the endome-
trium is thin and atrophic. Endometrial proliferation and
hyperplasia have been frequently reported during tamoxi-
fen treatment in postmenopausal patients [32]. The inci-
dence of endometrial hyperplasia in postmenopausal
patients with breast cancer treated with tamoxifen is
1.3% to 20%, as compared with the 0% to 10% incidence
in postmenopausal patients with breast cancer who are
not receiving tamoxifen and the general (symptomatic
and asymptomatic) female population [9, 27-29, 31, 33-
38]. On macroscopic examination, tamoxifen-stimulated
endometrial hyperplasia is characterized by the diffusion
of endometrial thickening, with a cut Swiss-cheese-like
surface owing to the presence of multiple endometrial
cysts of varying size [39, 40]. Microscopic examination
confirms that there is a diffused endometrial thickening
with cystically dilated glands which are clearly of endo-
metrial origin. Some endometrial glands show glandular
budding and other architectural abnormalities. The endo-
metrial stoma is characteristically fibrotic with collagen
bundles separating stromal cells [40]. This feature of
tamoxifen-stimulated endometrium may be responsible
for the difficulty in obtaining endometrial biopsy material
from treated women with documented ultrasonographic
and hysteroscopic abnormalities [40]. In the study by
Cohen et al., endometrial biopsy was attempted in 77
tamoxifen-treated postmenopausal breast cancer patients,
but adequate endometrial tissue was obtained in only 23
cases (29%), even though 76 women had an ultrasono-
graphically thickened endometrium [41]. Finally, it
seems that the hyperplastic effects of tamoxifen on endo-
metrial tissue could not be prevented by addition of a pro-
gestational agent [42, 43].

Polyps

On gross examination, endometrial polyps are pedun-
culated, smooth spheroidal, or cylindrical structures.
They may be single or multiple and occur at all ages, with
a peak incidence at about the age of 50. Microscopically,
they contain a mixture of three components: 1) a stroma
of dense fibrous tissue, 2) thick-walled vascular channels,
and 3) endometrial glands [28, 29, 44]. Polyps generally
are of one or two types. The first type consists of func-
tional endometrium with proliferative activity that paral-
lels the hormonal cycle of the adjacent nonpolypoid
endometrium. The second and more common type consi-
sts of hyperplastic endometrium, often cystic, which
responds to estrogenic stimulation but lacks a response to
progesterone. The finding of hyperplastic endometrial
glands within a polyp, suggests the presence of endoge-
nous or exogenous oestrogenic activity [28]. Several
studies have analyzed the endometrial histology of
patients receiving tamoxifen and there seems to be a 12%
incidence of endometrial polyps in such patients [32].
When breast cancer patients not receiving tamoxifen are
studied, the incidence of endometrial polyps is roughly
4% [32]. In the study of McGonigle et al. (1996), the
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high incidence of endometrial polyps in tamoxifen
treated patients was found in postmenopausal patients,
but this increase was not statistically significant among
the premenopauasal patients [45]. These polyps are often
multiple and usually much larger than sporadic polyps
(mean diameter, 5 cm) [28, 29, 39, 40, 46]. Ismail et al.,
suggests that the tamoxifen-associated polyps tend to
develop on a background of endometrial hyperplasia
[39]. Moreover, the incidence of endometrial cancer
occurring in benign endometrial polyps is approximately
0.5% (47), this prevalence is higher in tamoxifen-asso-
ciated endometrial polyps [40].

On microscopic examination, the tamoxifen-associated
endometrial polyps are characterized by a combination of
proliferative activity (cystic glandular dilation), aberrant
epithelial differentiation (metaplasia), and a relatively
hypocellular stroma with a patchy periglandular stromal
consideration [28, 29, 39, 44]. They may also undergo
ulceration and infarction and the consequent irregular
friable appearance may resemble malignancy. In addi-
tion, extensive stromal reaction (ie, fibrosis) may account
for difficulties in resecting tamoxifen-related polyps at
hysteroscopy [29].

Hysteroscopic picture of pseudopolypoid glandulocystic
“tamoxifen mucosa”

In the case of pseudopolypoid glandulocystic endome-
trium in postmenopausal patients treated with tamoxifen,
hysteroscopy shows smooth, white, hypervascularized
and atrophic endometrial layer, with scattered protube-
rances that represent glandulocystic atrophia (cystic
atrophy). This “tamoxifen mucosa” with its protuberan-
ces differs macroscopically from the atrophic mucosa
seen in postmenopausal women who are not receiving
tamoxifen and the mucosa in these cases is characterized
as pale, thin and without protuberances [29, 48].

Cancer

The risk of developing endometrial cancer before the
age of 85 is 1.1% [49]. Women with carcinoma of the
breast have a higher risk than expected incidence of deve-
loping subsequent uterine carcinoma. This risk is estima-
ted to be 1.72 times the risk of developing endometrial
cancer [50]. This age-dependent cancer is approximately
1.0 time in women under the age of 50 and to 2.4 times
in women, 70 years and older [50]. The reason that
tamoxifen has oestrogen-like effects on the endometrium,
might represent an endometrial carcinoma risk [51]. Kil-
lackey et al., for the first time suggested a possible link
between tamoxifen use in breast cancer patients and the
development of endometrial carcinoma [52]. Subsequen-
tly, several case reports indicated an association between
tamoxifen treatment and endometrial carcinoma. The first
randomized study demonstrating an increased risk of
endometrial cancer during adjuvant tamoxifen treatment
was published in 1989 by Fornander et al. [53]. This
study (the Stockholm trial) involved 931 patients treated

with tamoxifen 40 mg daily for two to five years with a
median follow-up of 4.5 years and 915 controls. The
authors found a 6.4-fold increased endometrial cancer
risk in the tamoxifen group compared with controls [53].
The relation between tamoxifen and endometrial cancer
has been established with lower doses (20 mg daily) [7,
36, 54-56]. An overview of all the randomized tamoxifen
trials in 1998, showed that the incidence of endometrial
cancer was approximately doubled in trials of tamoxifen
lasting one to two years and approximately quadrupled in
trials of a five-year duration [57].

Although endometrial carcinomas that develop in the
presence of unopposed exogenous oestrogen are predo-
minantly early stage, low-grade, minimally invasive
lesions having a favorable prognosis [58], there is some
uncertainty about the pathological features of tamoxifen
associated with endometrial adenocarcinomas [40]. Van
Leeuwen et al., showed an excess of well-differentiated
tumors in tamoxifen users (52%) compared with non-
users (32%) [56]. In contrast, Magliples et al. (1993),
showed that tamoxifen-related endometrial cancers were
more aggressive than endometrial cancers in the general
population [59]. Also, Silva et al., found that the serous
type of endometrial carcinoma, which has a particularly
poor prognosis, was the commonest subtype of endome-
trial carcinoma among tamoxifen-treated breast cancer
patients (n=15), while endometrioid carcinoma was the
commonest subtype among those not treated with
tamoxifen (n=57) [60]. Finally Barakat et al., demonstra-
ted no significant difference in stage, grade or histologic
subtype in breast cancer patients who subsequently
develop corpus cancer [9].

Screening the endometrium

The endometrium can be screened by transvaginal
ultrasonography, hysterosonography, cervical dilation
and curretage and hysteroscopy combined with directed
biopsies. Transvaginal sonography is an effective and
practical screening method to detect pathologic changes
in the endometrium [27]. Generally, the endometrium in
postmenopausal patients is considered abnormal if it is
more than 5 mm thick and in that case further investiga-
tions should be carried out [32]. Women undergoing
tamoxifen treatment have a thicker endometrium as com-
pared with that in control subjects (9-13 mm versus 4.0-
5.4 mm) [29]. The most common endometrial transvagi-
nal ultrasonographic pattern seen in women treated with
tamoxifen is a thickened endometrium with cystic spaces
[29]. The presence of large dilated cystic glands, as well
as oedematous stroma, in breast cancer patients treated
with tamoxifen might account for the thickened appea-
rance of the mucosa on ultrasound examination [1]. Also,
the classic Swiss-cheese appearance of endometrial
polyps in tamoxifen treated patients is well known [61].
Figures 2 and 3 demonstrate via transvaginal ultrasono-
graphy the classic Swiss-cheese appearance of an endo-
metrial polyp in a 59-year-old patient with breast cancer
treated with tamoxifen for four years. Figure 4 shows the
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Figures 2 & 3. — Tranvaginal ultrasonographic image of the
classic Swiss-cheese appearance of an endometrial polyp in a
59-year-old patient with breast cancer treated with tamoxifen
for four years (Figure 2: transverse image, Figure 3: longitudi-
nal image).

hysteroscopic view of the polyp in the same patient
before its removal. Pathologic examination disclosed
fragments of a fibro-adenomatous benign endometrial
polyp with decidual reaction. The remainder of the endo-
metrium showed decidual reaction with fibrotic stroma
and foci of haemorrhage. However, in women treated
with tamoxifen, the sonographic diagnosis is erroneous.
Much of the increased endometrial thickness seen in the
tamoxifen treated patients is submucosal and “cystic
glandular atrophy” which may be revealed at biopsy [32].
Love et al., found that transvaginal ultrasonography is a
poor screening tool because of its high false-positive rate
(46%) [8]. Lathi et al., found that a cutoff of more than 5
mm would detect only 51.2% of abnormal endometrial
pathologies in such patients [27], while Kedar et al., found
that the positive predictive value of an endometrial thick-
ness of more than 8 mm was 100% for the detection of an
abnormal pathology [35]. Oedema and hyperplasia of the
myometrium during tamoxifen treatment could contribute
to the thickened endometrium and thus to the false sono-
graphic appearance of endometrial hyperplasia [48].

In cases where transvaginal sonohysterography is non-
diagnostic or is suggestive of an abnormality, hysteroso-

Figure 4. — Hysteroscopic image of the same patient, showing
an endometrial hypervascularized polyp (arrow).

nography can provide additional information. Hysteroso-
nography can define endoluminal lesions that are pedun-
culated or sessile and can determine better whether an
abnormality is endometrial or subendometrial. Tepper et
al., in a prospective study found that patients receiving
tamoxifen had an endometrial thickness of more than 8
mm at transvaginal ultrasonography. Whereas, hysteroso-
nography had high sensitivity (100%) and high positive
predictive value (95.5%). On the other hand, dilation and
curettage (D & C) is not suitable for clarifying transvagi-
nal sonography findings in postmenopausal women,
because polyps are often missed and the endometrial
sampling is often insufficient to confirm atrophy [27].
Therefore, hysterosonography or hysteroscopy will be
required if there is endometrial thickening because in
tamoxifen-treated patients the only value of the transva-
ginal sonography is only a normal finding [48]. Outpa-
tient hysteroscopy combined with directed biopsies
remains an uncomfortable and relatively invasive techni-
que that requires specialized equipment, making it an
inappropriate screening tool [8]. Moreover, it is difficult
to perform biopsy on tamoxifen-treated endometrium
even in the presence of apparent hysteroscopic abnorma-
lities [8]. Many authors have suggested that endometrial
screening in asymptomatic women treated with tamoxi-
fen does not seem to be useful. In contrast, endometrial
sampling is important if vaginal bleeding occurs in post-
menopausal tamoxifen-treated patients because this
symptom cannot be assumed to be caused by endometrial
atrophy [28]. The opinion article of the American College
of Obstetricians and Gynaecologists in 1996 [62] set the
following recommendations for women with breast
cancer treated with tamoxifen:

(i). Women with breast cancer should undergo annual
gynaecological examinations, including pap smear and
bimanual and rectovaginal examinations.

(ii). Any abnormal bleeding, including blood discharge,
spotting or any other gynaecological symptom, should be
evaluated thoroughly. Any bleeding or spotting should be
investigated by means of biopsy.
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(iii). Practitioners should be alert to the increased inci-
dence of endometrial malignancy. Screening procedures
or diagnostic tests should be performed at the discretion
of the individual gynaecologist.

(iv). If atypical hyperplasia develops, use of tamoxifen
should be discontinued and dilation and curettage or
other appropriate management should be instituted within
an appropriate interval.

(v). If tamoxifen therapy must be continued, hysterec-
tomy should be considered in women with atypical endo-
metrial hyperplasia.

(vi). Tamoxifen treatment may be reinstituted after
hysterectomy for endometrial carcinoma, in consultation
with the physician responsible for the woman’s breast care.

Effects of tamoxifen on the uterine body

Uterine fibroids

Several studies have explained an increase in myome-
trial volume, and growth of uterine myomas in postme-
nopausal patients following the administration of tamoxi-
fen [35, 36, 63-65]. It is of interest that in almost all the
cases the pathology report on the surgical specimens did
not show any evidence of malignancy [63, 66]. In addi-
tion, the leiomyomas observed in women treated with
tamoxifen do not differ histologically from those found in
untreated women [29].

Adenomyosis

Adenomyosis is a common non-neoplastic condition in
which endometrial glands and stroma are found within
the myometrium [67]. In postmenopausal patients taking
tamoxifen, adenomyosis has been reported [15]. In post-
menopausal, tamoxifen-treated patients, oestrogen recep-
tors and progesterone receptors have been described in
adenomyosis in a similar concentration as in premeno-
pausal non-tamoxifen users [68]. However, it is not clear,
if the apparent increase in the incidence of adenomyosis
in women treated with tamoxifen, is a true phenomenon
or simply represents a spectrum of tamoxifen-associated
cysts (“adenomyosis-like changes™) [29, 69]. Indeed, it is
known that endometrial cystic atrophy is diagnosed histo-
logically when multiple cystic spaces lined by atrophic
endometrium are present within a dense fibrous stroma
[29]. In the cases of patients treated with tamoxifen, the
exact location of the cysts is controversial. Some investi-
gators report that the cysts extend to the endometrial-myo-
metrial junction but clearly reside within the endometrium,
while others have placed cysts in the proximal portion of
the myometrium (“adenomyosis-like changes™) [29].

Cancer

Uterine sarcomas account for 3-5% of all uterine
malignancies [70, 71]. The overall annual incidence is
approximately 17 per million [72]. Unlike uterine epithe-

lial tumors, which carry a relatively good prognosis,
uterine sarcomas are characterized by a high rate of local
recurrences and a high rate of recurrent metastases [72].
Uterine sarcomas have been classified into three main
histologic subgroups, in order of decreasing incidence:
malignant mixed epithelial-nonepithelial tumors,
leiomyosarcomas and endometrial stromal sarcomas
[72]. Variants of malignant mixed epithelial-nonepithelial
tumors are the malignant mixed miillerian tumors (or car-
cinosarcoma), the adenosarcomas and the adenofibromas
[73]. The mesenchymal component of the malignant
mixed epithelial-nonepithelial tumors may be homolo-
gous or heterologous. The homologous component is
composed of tissue with differentiation normally found in
the uterus, while the heterogenous component is compo-
sed of other elements foreign to the uterus (rhabdo, lip,
chondro or osteo- differentiations) [73, 74]. Malignant
mixed miillerian tumors (carcinosarcomas) are composed
of a mixture of malignant epithelial and stromal compo-
nents [75]. Miillerian uterine adenosarcomas are biphasic
and possess a malignant stroma, which may exhibit hete-
rologous differentiation, coupled with a benign glandular
element [76]. The most common of the uterine mesen-
chymal tumors are the malignant mixed miillerian tumors
(carcinosarcomas), representing less than 1.5% of mali-
gnant tumors of the uterus [71]. These neoplasms are
commonly bulky and polypoid, filling the endometrial
cavity, and which invade the myometrium early in their
course, representing an advanced stage at the time of the
diagnosis. Uterine tumors arising after pelvic irradiation
show that a disproportionate number represent malignant
mixed miillerian tumors [71, 75]. Miillerian adenosarco-
mas are rare tumors, and compose only 8% of all uterine
sarcomas [70], which are considered to have a low mali-
gnant potential even in rare instances in which heterolo-
gous elements are present [77]. The usual site of origin is
the endometrium; however, cases have been reported
arising in the myometrium, cervix, ovary and peritoneum
[76]. In the largest published series of miillerian uterine
adenosarcomas, the most common finding was tissue pro-
truding from the external cervical os [70]. The morpho-
logical distinction between adenofibroma and adenosar-
coma of the uterus may sometimes be difficult. Zaloudek
and Norris, [78] found four key criteria that can be used
to distinguish between adenofibromas and adenosarco-
mas: (1) The degree of mitotic activity. Adenofibromas
have fewer than four mitotic figures per 10 HPF in the
most active areas, while adenosarcoma has four or more.
(2) A marked degree of atypia of mesenchymal cells. (3)
A histological malignant heterologous element. (4) Myo-
metrial invasion. The second, third and fourth criteria are
unique to adenosarcoma, but because they are not present
in every tumor, they are less applicable than the asses-
sment of mitotic activity [78]. Malignant transformation
in fibroids is a rare event and it occurs in less than 0.4%
[66, 79, 80]. Endometrial sarcomas represent 26% of
uterine sarcomas [81] and are composed of cells identi-
cal to or closely resembling those of endometrial stroma
[82]. They are subdivided into low and high grade neo-
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plasms [81] and differ from miillerian uterine adenosar-
comas in that they are usually monophasic mesenchymal
neoplasms [78]. Malignant mixed miillerian tumors and
endometrial sarcomas have been shown to be oestrogen
and progesterone positive receptors, although not as fre-
quently or at levels as high as those in endometrial ade-
nocarcinomas [75, 83, 84]. In addition, malignant mixed
miillerian tumors are thought to represent basically an
epithelial neoplasm of the endometrium with sarcoma-
tous dedifferentiation, sharing most of the risk factors and
epidemiological characteristics of uterine adenocarcino-
mas [70, 85-88].

Tamoxifen has been associated with the occurrence of
uterine sarcomas, and in the literature several cases after
tamoxifen therapy have been reported. Most of these sar-
comas were malignant mixed miillerian tumors, while
few cases of miillerian adenosarcomas of the uterus, as
well as endometrial stromal sarcomas have also been
reported [15, 40]. However, it is not clear yet whether
tamoxifen treatment is associated with atypical changes
in leiomyomas [63]. Sabatini et al., published a case of
uterine lelomyoma with neoplasmatic degeneration in a
postmenopausal woman treated with tamoxifen [66].
Further cases must be documented in order to clarify
whether tamoxifen is associated with the development of
uterine leiomyosarcomas. Regarding the development of
uterine carcinosarcomas in tamoxifen treated women,
Fotiou et al., [85] analyzed ten well-documented repor-
ted cases from the international literature, plus two of
their own cases. The age of the patients varied from 43 to
90 years (mean = 72.6 years) and only one patient was
premenopausal. The duration of treatment was over a six-
year period in ten out of 12 cases and only two patients
were under a six-year treatmers (3 years and 16 months,
respectively). In ten out of 12 cases for which informa-
tion on the dosage was given, a daily dose of 20 mg was
prescribed. In five cases a striking common feature was a
large polypoid mass filling the uterine cavity, which pro-
truded into the vagina. In four cases in the literature for
whom the histological characteristics were mentioned
[67, 75, 89, 90], as well as in the two cases reported by
Fotiou et al., [85] an heterologous type of carcinosar-
coma was present. Regarding the outcome, eight out of
ten patients were reported as having died of disease and
the other two as suffering from advancement of the
disease. These findings suggest: (a) The age distribution
is quite similar to the one reported for endometrial ade-
nocarcinoma patients. (b) More than five-years of conti-
nuous treatment is usually required for the formation of
this neoplasm. (c) These usually lethal tumors did not
exist before the commencement of tamoxifen treatment.
(d) Not only the duration of tamoxifen treatment, but also
the daily dose administrated may be relevant in tumor
formation. Finally, Evans et al., pointed out that the histo-
logical characteristics of carcinosarcomas in women
treated and not treated with tamoxifen were quite similar
[89]. In addition to the above study, McCluggage et al.,
[91] studied 19 postmenopausal patients with breast
cancer who received 20 mg of tamoxifen daily, finally

showing evidence of uterine carcinosarcoma. The age of
diagnosis of carcinosarcoma ranged from 47 to 91 years
(mean 71 years) and the duration of treatment ranged
from | to 15 years (mean 7.1 years). Ten tumors were
Stage I, one Stage I, seven Stage III and one Stage IV. Ten
of the carcinosarcomas were homologous, and nine con-
tained heterologous elements. The overall prognosis was
extremely poor even with low-stage disease. Fifteen
patients died within 35 months of the diagnosis of carci-
nosarcoma (mean 12 months), two patients were alive with
very short follow-up periods and two were lost to follow-
up. This study supports an association between tamoxifen
therapy and the development of uterine carcinosarcoma. In
addition, since uterine carcinosarcomas are highly aggres-
sive neoplasms, usually more than the original breast
cancer, such an association is highly significant. Additio-
nally, miillerian adenosarcomas of the uterus have also
been reported to be related to tamoxifen. In a review of the
literature by Arici et al., 13 miillerian adenosarcomas cases
following tamoxifen therapy were reported. In these ten
out of 11 cases, women had received tamoxifen for a
period of five months to four years, in one case for five
years and in one case for eight years. The clinical and
pathological features of these cases were similar to pre-
viously reported miillerian adenosarcoma cases except
for their association with tamoxifen therapy [76, 92-97].
Considering the rarity of these tumors, it seems that the
association of tamoxifen therapy with mesenchymal neo-
plasm is higher than expected.

Effects of tamoxifen on the ovaries

The effects of tamoxifen on the human ovaries were
first described by Klopper and Hall in 1971. They
showed that tamoxifen induced ovulation in anovulatory
infertile women [98]. It seems that tamoxifen has a direct
effect on the ovaries of premenopausal women, since the
serum oestrogen rise is not accompanied by a rise of FSH
and LH levels [15]. Tamoxifen has also been shown to
disturb the menstrual cycles in premenopausal patients
causing irregular cycles, oligomenorrhea and amenorrhea
in almost half of the patients [15]. Mouritas et al., sug-
gested that even in premenopausal patients with ame-
norrhea caused by tamoxifen, contraceptive barriers or
intrauterine devices are necessary because pregnancies
have been described and tamoxifen might be teratogene-
tic, as it acts as an anti-oestrogen agent on the developing
fetus [15]. The hyperoestrogonism of tamoxifen in pre-
menopausal patients has been reported to cause ovarian
cysts such as luteinised or follicular cysts, benign unila-
teral corpus luteum cysts or bilateral “simple” functional
cysts [40]. In addition, in postmenopausal patients pro-
longed tamoxifen use has been shown to induce ovarian
cystic tumors or endometrioid cysts [40]. Although
torsion of a cystic ovary during treatment has been descri-
bed [99], surgical intervention is rarely required and in
functional asymptomatic monolocular cysts patients
should be followed conservatively [15]. Varras et al.,
[100] reported a case of a 40-year-old breast cancer
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patient who presented to the gynaecologists with an ultra-
sound report indicating a right ovarian cyst with a
maximum diameter of 5.5 mm. The patient had disconti-
nued the combined chemotherapy cycles because of their
adverse side-effects and was under oral tamoxifen treat-
ment at a dose of 20 mg daily. The authors after consul-
ting with the patient and obtaining written consent,
performed a total abdominal hysterectomy with bilateral
salpingo-oophorectomy for three main reasons: (a)
Although the ultrasound scan and the preoperative Cal25
levels were suggestive of a benign ovarian cyst, the size
of the ovarian cystic structure was larger than 5 cm,
without any regression after two months of observation.
Therefore, the possibility of ovarian malignancy had to
be excluded. (b) The authors believed, that an oophorec-
tomy could be beneficial for the primary disease of the
patient. Bryant and Weir, [101] have found that women
aged less than 50 years old with operable carcinoma of
the breast and with positive axillary nodes benefited
significantly from prophylactic oophorectomy, both in
the relapse-free status at five years and in the survival and
relapse-free status at ten years. In addition, Nomura et al.,
[102] suggested that in premenopausal patients with
oestrogen-positive breast cancer, therapy with oophorec-
tomy and daily oral administration of 20 mg tamoxifen
may be equivalent in prolonging relapse-free survival and
overall survival to chemotherapy or to chemotherapy and
tamoxifen therapy. (c) A hysterectomy enabled the patient
to avoid the adverse side-effects of tamoxifen to the uterus.
In that patient, the incidental findings of extramedullary
hematopoiesis in the uterine isthmus were scientifically
interesting, which subsequently heralded widespread infil-
tration of bone marrow by neoplasmatic cells [100].

Tamoxifen and endometriosis

Ectopic endometrial tissue outside the uterus is called
endometriosis [15]. In postmenopausal patients taking
tamoxifen, endometriosis has been reported [15, 103]. As
endometriosis is an oestrogen-dependent disease and is
rare in postmenopausal women, the findings of endome-
triosis in postmenopausal women treated with tamoxifen
raises the possibility of a link between tamoxifen and
endometriosis [15, 40]. However, it is not clear, whether
tamoxifen causes de novo endometriosis, and whether it
exacerbates pre-existing endometriosis [15].
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