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ABSTRACT

Objectives: Breast cancer patients receiving tamoxifen
have an increased risk of developing premalignant and
malignant endometrial lesions; hence, screening techniques
are advocated.

Methods: We performed a prospective study on 100
postmenopausal breast cancer patients (PMBCP), 80
tamoxifen users and 20 controls, to elucidate the endome-
trial changes associated with tamoxifen use and to evaluate
the sensitivity of transvaginal ultrasonography (TVU) and
hysteroscopy as screening tools in this group of patients.
The duration of tamoxifen exposure ranged from 5-72
months (mean = 30 m).

Results: Endometrial thickness ranged from 1-26 mm
(mean = 6.4 mm) with a significant difference between
tamoxifen users and nonusers (13.5 & 4.2 mm respectively,
p < 0.001). Also, there was a significant correlation
between endometrial thickness and the duration of tamox-
ifen exposure (p = 0.006). Hysteroscopy and endometrial
biopsy were performed in 96 patients, 20 of them revealed
serious endometrial changes, of whom 18 were confirmed
by histology. The remaining 76 had benign features. There
was a significant difference between tamoxifen treated
and non-treated patients regarding the frequency of patho-
logic abnormalities. The concordance between TVU and
hysteroscopy was 73.3%, TVU and histopathology was
70.6% and between hysteroscopy and histopathology was
93.8%.

Conclusion: There is an increased incidence of en-
dometrial premalignant and malignant conditionsin tamox-
ifen treated PMBCP. However, TVU aoneis not sufficient
for screening such patients due to the high false positive
rates. Therefore, patients with = 5 mm thickness should
perform hystroscopic evaluation with endometrial biopsy
at least whenever bleeding is reported. Flow cytometry is
useful in the follow-up of PMBCP using tamoxifen since
aneuploid peaks and/or a high S-phase fraction (SPF)
were detected in cases of atypical hyperplasia and prolif-
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erative endometrium which precede the development of
endometrial carcinoma.
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carcinoma - Hysteroscopy.

INTRODUCTION

Tamoxifen is anon-steroidal triphenylethyl-
ene derivative that is widely used as an endo-
crine treatment of patients with advanced breast
cancer dueto its anti-estrogenic effect. It inhibits
the binding of estradiol to the estrogen receptors
(ER) and increases the concentration of proges-
terone receptors (PR) in some patients [1,2].
However, tamoxifen is not a pure estrogen
antagonist. Several studies show that, in the
low estrogen environment of menopause it
exerts aweak estrogenic effect on vaginal epi-
thelium [3], myometrium [4] and endometrium
[5]. Also, many reports suggested an association
between tamoxifen treatment and the induction
of endometrial pathology such as hyperplasia,
polyps and carcinoma [6].

A relativeincreasein therisk of endometrial
carcinoma associated with tamoxifen use was
observed for the first time in 1989 [7]. Several
reports have been published since then showing
a 1.3 to 7.5-fold increased risk in postmeno-
pausal tamoxifen-using compared to nonusing
breast cancer patients [8,9]. In 1996, the IARC
[10] concluded that tamoxifen is carcinogenic
in humans and in the same year Hemminki et
al. [11] demonstrated the formation of DNA-
adducts in the human endometrium of tamoxifen
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users. This has stimulated the development of
screening strategies for endometrial carcinoma
in postmenopausal tamoxifen users.

Transvaginal ultrasonography (TVU) is a
well-established, simple, non-invasive and ac-
curate method for the evaluation of the en-
dometrium in otherwise healthy women with
postmenopausal bleeding [12]. Most authors
recommend a cutoff value for the thickness of
the endometrial double layer of 4-5 mm below
which the risk of endometrial carcinoma is
negligible [12,13]. Several studies demonstrated
an increased endometrial thicknesson TVU in
postmenopausal breast cancer patients (PMBCP)
on tamoxifen associated with an abnormal sono-
graphic appearance of irregular echogenicity
indicating polyps, hyperplasia, or carcinoma
[14,15]. However, the previously described cutoff
value for endometrial thicknessin healthy post-
menopausal women does not seem to apply to
this group of patients. In addition, TVU may
not be an accurate procedure because of the
high false positive values in asymptomatic
postmenopausal women [3]. Therefore, hysteros-
copy was proposed as an additional screening
method in such cases. Furthermore, hysterosco-
py isthe only technique that allows direct visu-
alization of the endometrium as well as an eye-
directed biopsy [3,16,17,18]. However, investiga-
tors have noted discordance between sonograph-
ic, hystroscopic and histological endometrial
findings in 45%-90% of asymptomatic post-
menopausal patients[5,14,18 & 19].

The present study was performed to inves-
tigate the frequency of tamoxifen-induced en-
dometrial pathology in PMBCP by comparing
those who had been on tamoxifen treatment
with those who had not taken tamoxifen. We
also compared the degree of accuracy of TVU
and hysteroscopy as two screening methods for
the evaluation of endometrial changesin PMB-
CP using tamoxifen. The results of both tech-
niques were compared and correlated to histo-
pathology. The predictive value of DNA content
and S-phase fraction (SPF) analysisin the de-
termination of endometrial changes was also
assessed.

PATIENTSAND METHODS

Patients: During the period from January
1996 to January 2002, we evaluated 100 cases
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of PMBCP who agreed to participate in the
study. Cases were recruited from Radiotherapy
Department, School of Medicine, Cairo Univer-
sity and the Medical Oncology Department,
NCI, Cairo. All patients were defined as post-
menopausal by amenorrhea for = 1 year and
postmenopausal estradiol levels < 0.10 nmol/L.
Serum samples for determination of estradiol
were obtained at the day of gynecological ex-
amination and determined by radioimmunoas-
say. Of the studied patients, 80 (80%) were
treated with 20 mg/day tamoxifen for a duration
of 12-27 months with a median of 22.5 months
(mean = SD = 30+13.2 months). The other 20
patients (20%) who were included in the study
did not receive tamoxifen treatment. Patients
were further categorized into two groups, the
first group comprised 56 patients presenting
with abnormal vaginal bleeding and/or discharge
(47 tamoxifen-users and 9 nonusers) and the
second group comprised 44 asymptomatic pa-
tients who were included in the study for com-
parison. None of the patients received estrogen
replacement therapy. The age of the patients
ranged from 49-74 (mean = SD = 55+6.9). The
clinical work-up of patients included detailed
gynecologic history-taking, pelvic examination
and TVU at presentation.

Transvaginal ultrasonography (TVU): A
first screening TVU was performed in all pa-
tients using Aloka 620, sector scanner with a
5.0-MH2 transvaginal transducer (Aloka, Tokyo,
Japan). Gynecological examination and TVU
were performed in the lithotomy position with
an empty bladder. The uterus was scanned both
sagittally and coronally to measure the uterine
size in three dimensions and to assess the reg-
ularity of the endometrium. The maximum width
was calculated. Endometrial thickness was re-
corded by measuring the double layer at the
widest point anteroposterior across the uterine
cavity. When endometrial surfaces were opposed
the total thickness was measured and divided
by 2. In case of afluid-filled cavity, the mono-
layer of endometrium of the anterior wall with-
out fluid was measured and added to the en-
dometrial thickness of the posterior wall. TVU
was repeated every 6 months for all patients
under study.

Hysteroscopy: Ninety-six patients were of -
fered a hysteroscopy with dilatation and curet-
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tage or endometrial biopsy under local or general
anesthesia, whereas in 4 patients this was not
possible due to the presence of cervical stenosis.
Hysteroscopy and endometrial biopsy were
performed due to the appearance of abnormal
ultrasonographic findings, the occurrence of
abnormal vaginal bleeding or routinely at the
end of the study for the correlation with TV U.

Hysteroscopy was done using new continu-
ous-flow 5 mm rod lenses operative office hys-
teroscopy (Karl Storz, Tuttlingen, Germany)
under general anesthesia. The uterine cavity
was distended using glycine, with the intrauter-
ine pressure set at 45 mm Hg, resulting in the
balance of irrigation flow around 200 ml/minute
and vacuum of 0.2 bars. The specimens of
endometrial curettage were taken by Novak
curette from all aspects of the endometrial cavity
and were sent for histopathologic evaluation
and flow cytometric (FCM) DNA analysis.

Histopathology: Endometrial tissues were
fixed in 10% neutral buffered formalin, paraffin
embedded and 3 micron sections were stained
with hematoxyline and eosin. A normal histo-
logical finding was defined as the presence of
endometrial mucosa composed of epithelial
glands and stromal fibroblasts. Glands and
stroma were separately described by the exam-
ining pathologist. An abnormal histologic find-
ing was defined as a specific histopathol ogical
finding and/or the presence of proliferative
endometrial glands. Endometrial epithelium
was classified as atrophic, normal or hyperblas-
tic with or without atypia, glands were morpho-
logically described as normal or dilated and the
stroma was classified as normal, hyperplastic
or condensed. In endometrial carcinoma, deter-
mination of the histologic type, grade and depth
of myometrial invasion was attempted. Staging
and grading of tumors were performed according
to the classification of 1988 International Fed-
eration of Obstetrics and Gynecology (FIGO)
and the World Health Organization (WHO),
respectively [19].

Flow cytometry: Fresh and paraffin-
embedded tissues (67 and 33 cases respectively)
were processed for FCM-DNA analysis as pre-
viously described [20,21]. Cellular DNA content
and S phase fraction (SPF) were analyzed on a
FAC scan FCM (Becton-Dickinson, San Jose,
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CA) using an excitation wavelength of 488 nm
and 15 mw argon ion laser. DNA histograms
were analyzed with the cell Quest program.
Samples were classified as diploid if only one
GO0/G1 peak was seen in the expected region of
the histogram (the same area obtained by a
normal blood lymphocyte control in fresh tissues
or a normal internal control in paraffin-
embedded tissues). If more than one GO/G1
peak was seen, it was considered DNA aneup-
loid. DNA tetraploid cases were included in the
DNA-aneuploid group. These were separated
from diploid tumors by finding more than 10%
of the cells at the G2/M (upper limit for G2/M
fraction). The SPF was defined as the cell per-
centage at the area between GO/G1 and G2/M
and it was automatically determined. The CV
range for GO/G1 peak was 3+1.2 (in fresh tissue
samples) and 7.4+1.5 (for paraffin embedded
tissue samples). DNA histograms with a wide
GO0/G1 peak and CVs greater than the upper
limit were considered un-interpretable.

Statistical analysis was performed using the
X2 test with Fisher's exact test and unpaired
Student’ st test. A p value of < 0.05 was regarded
statistically significant.

RESULTS

A hundred PMBCP were evaluated for the
development of significant pathol ogic endome-
trial changes in tamoxifen users. Patient char-
acteristics at referral are summarized in Table

(1).

Out of the 100 patients studied, 25 (25%)
had a normal, regular thin endometrium of <5
mm and 75 (75%) had an endometrial thickness
of =5 mm. Among tamoxifen users (Group 1),
9/80 patients (11.25%) had a regular thin en-
dometrium < 5 mm and 71/80 (88.75%) had an
endometrial thickness = 5 mm, whereas in
tamoxifen non-users (Group 2), 16/20 (80%)
patients had < 5 mm endometrial thickness and
4/20 (20%) had a= 5 mm endometrial thickness.
The mean endometrial thickness was 6.4 mm
(range, 1-26; SD = 2.88) in all patients; 3 mm
(range 1-5; SD = 1.03) in patients whose en-
dometrial thickness was < 5 mm and 15 mm
(range 6-26; SD = 5.25) in those whose endome-
trial thickness was = 5 mm. In group 1, the
mean endometrial thicknesswas 13.5+6.10 mm,
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4.5 mm (range 1-5) in patients whose endome-
trial thickness was <5 mm and 15.5 mm (range
7-26) in those whose endometrial thickness was
=5 mm. In group 2, the mean endometrial
thickness was 4.21+1.81 mm; 2 mm (range 1-
5) in patients whose endometrial thickness was
<5 mm and 7.0 mm (range 5.5-11) in those
whose endometrial thicknesswas=5 mm (Table
2).

There was a statistically significant differ-
ence in the mean endometrial thickness between
tamoxifen treated and non-treated patients
(13.50+6.10 vs 4.21+1.81 respectively, p =
0.003, Table 1). However, there was no statisti-
cally significant difference in the endometrial
thickness between symptomatic and asymptom-
atic patients (p = 0.635). The mean endometrial
thickness in tamoxifen treated asymptomatic
patients was 8.6 mm (range 1-10) whereas in
symptomatic patients it was 13.6 mm (range 5-
26). In tamoxifen non-treated patients, the mean
endometrial thickness in asymptomatic patients
was 3.42 mm (range 1-4.2), whereas in symp-
tomatic patients it was 4.65 mm (average 1.9-
4.9).

In 29 out of the 75 patients whose endome-
trial thickness was = 5 mm, the sonographic
aspect of the endometrium was irregular with
multiple cystic areas resembling Swiss cheese

(Fig. 1).

Table (2) shows the distribution of patients
by endometrial thickness according to age and
duration of tamoxifen therapy. Two categories
of endometrial thickness were used according
to the cutoff value (< 5 mm) used for healthy
postmenopausal subjects. A significant associ-
ation between endometrial thickness and age
(p = 0.036) or tamoxifen exposure (p = 0.021)
was evident.

Hysteroscopy revealed 18 cases with en-
dometrial polyps (EP), 20 with simple hyper-
plasia (SH), 14 atypical hyperplasia (AH), 6
endometrial carcinoma (EC), 2 proliferative
endometrium (PE), 8 atrophic endometrium
(AE), 10 cystic atrophy (CA) and 21 with normal
endometrium (NE). Out of the 17 cases that
were diagnosed as SH by hysteroscopy, 14 were
confirmed by histology, 2 cases were diagnosed
asAH and 1 as NE. One of the 14 hysteroscop-
ically diagnosed AH cases were diagnosed as
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SH on histopathol ogic examination and 1 out
of the 6 cases diagnosed as EC by hysteroscopy
was histologically diagnosed as AH. All cases
diagnosed as AP, AE, CA, PE or NE by hyst-
eroscopy were confirmed by histopathologic
examination (Table 3).

The concordance between TVU and hyst-
eroscopy in the study group was 73.3% (55/75
cases), between TVU and histopathology was
70.6% (53/75 cases), whereas between hysteros-
copy and histopathol ogy, the concordance was
93.8% (91/97 cases).

Histological examinations of al polyps were
characterized by cystically-dilated glands lined
with a unilayer of atrophic or metaplastic epi-
thelium of the tubal and periglandular, collagen-
rich stromal condensation (Fig. 2). No mitotic
activity in the stroma was observed. In 16 pa-
tients the epithelium covering the uterine cavity
was atrophic and in 7 patients, it was prolifera-
tive without atypia.

Abnormal endometrial findings; PE, EP,
hyperplasia or EC were detected in 78 cases
(78%). The frequency of abnormal histopatho-
logic findings was remarkably higher in tamox-
ifen-treated than in non-treated patients [52/80
(65%) vs 4/20 (20%) respectively, p = 0.015]
(Table 4). All cases of EC and AH were found
in tamoxifen users only and all were symptom-
atic. All patients who developed endometrial
pathology were exposed to tamoxifen treatment
for 18 months at least, whereas the 5 cases of
EC were exposed to tamoxifen treatment for
more than 30 months and all were symptomatic.
Three patients only with an endometrial thick-
ness < 5 mm had pathologic changes in the
endometrium compared to 65 patients with > 5
mm thickness. In contrast to tamoxifen treated
patients, none of the non-treated patients showed
AH or EC.

Aneuploid peaks were detected in 23 cases;
5EC, 16 AH and 2 EP. All cases of EC revealed
aneuploid peaks, 2 polyploid and 3 hyper-
triploid. Whereas, the 2 cases with EP showed
tetraploid peaks. Out of the 16 AH, 11 were
hypertriploid and 5 were near diploid. A high
SPF (> 10) was reported in all cases of EC, PE
and AH, in 2 cases of SH and in 3 cases with
EP, two of them revealed aneuploid peaks (Fig.
3).
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Table (1): Patients characteristics in relation to tamoxifen use.

Tamoxifen users Tamoxifen non-users

Total group (Group 1) (Group 2) p value
Total number 100 80 20
Agein years (range) 55 (49-74) 63 (49-74) 57 (51-69) 0.665
Duration of amenorrhea (months) 40 (12-72) 45 (12-102) 49 (14-112) 0.892
Estradiol in nmol/L 0.06 (0-0.1) 0.08 (0-1.1) 0.054 (0-0.06) 0.581
Endometrial thickness in mm (range) 6.4 (1-26) 13.5+6.10 (7-11) 4.21+1.8 (1.1-5)* 0.003
Number of hysteroscopy 96 78 18
Number of histological examinations 96 78 18
Vaginal bleeding 56 (56%) 47 (58%) 9 (45%) 0.175
Ploidy status:
Diploid 77 58 (72.5%) 19 (95%) 0.015
Aneuploid 23 22 (27.5%) 1 (5%)
SPF:
High = 10% 28 24 (30%) 4 (20%) 0.414
Low <10 72 56 (70%) 16 (80%)
Table (2): The relation between endometrial thickness, age of patients and exposure to tamoxifen.
<5mm =25mm Total
No. = 11 No. = 69 No. = 80 pvalue
Age (years):
<60 8 (72.7%) 7 (10.1%) 15 036
> 60 3 (27.3%) 62 (89.9%) 65 '
Tamoxifen exposure:
12-45m 5 (50%) 8 (50%) 13 0.021
>45m 6 (3.8%) 61 (96.1%) 67
Table (3): Comparison between hysteroscopic and histopathologic findings.
Hysteroscopy
Histopathology NE AE&CA  PE EP SH AH AC Total

No.=21 No.=18 No.=2 No.=18 No.=17 No. =14 No.=6 No. = 96

NE 21 - - - 1 - - 22
AE & CA - 18 - - - - - 18
PE - - 2 - - - - 2
EP - - - 18 - - - 18
SH - - - - 14 1 - 15
AH - - - - 2 13 1 16
AC - - - - - - 5 5
NE: Normal endometrium AE: Atrophic endometrium CA: Cystic atrophy PE: Proliferative endometrium
EP: Endometrial polyp SH: Simple hyperplasia AH: Atypical hyperplasia AC: Adenocarcinoma

Table (4): Histopathologic findings of endometrial curettage in tamoxifen treated and tamoxifen non-treated postmenopausal
breast cancer patients.

Histopathol ogy Tamoxifen-users No. = 80 Tamoxifen-nonusers No. = 20 Total No. =100

NE 11 11 22

AE & CA 13 5 18
PE 1 1 2
EP 18 0 18
SH 12 3 15
AH 16 0 16
AC 5 0 5
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Fig. (1): Swiss-cheese appearance at transvaginal ultra- Fig. (2): Hematoxylin and eosin stained section showing the

sonography in a postmenopausal breast cancer histology of the endometrium in an endometrial
patient receiving tamoxifen. polyp discovered by hysteroscopy in a postmeno-

pausal breast cancer patient receiving tamoxifen.
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Fig. (3): Flowcytometric DNA analysis for 3 cases of a postmenopausal breast cancer patient receiving tamoxifen. A- A
diploid case of a polyp showing high S phase fraction, B- An aneuploid (near diploid) case of atypical hyperplasia
with high S phase fraction and C- An aneuploid (tri-tetraploid) case of invasive endometrial carcinoma with
high S phase fraction.
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DISCUSSION

Concern about the oncogenic potential of
tamoxifen on the endometria of patients with
breast cancer is justified by the existing data
from controlled studies [22,23]. However, cost-
benefit considerations suggest that the current
practice of adjuvant tamoxifen therapy should
not be discontinued [1].

In the present study, abnormal endometrial
changes were demonstrated in 78% of the stud-
ied cases with asignificant difference between
tamoxifen treated (62%) and non-treated patients
(4%). Especially noted are premalignant or
malignant endometrial lesions which were de-
tected in tamoxifen-treated patients only. This
remarkably high incidence in tamoxifen treated
patients including 21 patients with premalignant
or malignant endometrial lesions is consistent
with previous reports [6,24,25,26].

Cohen et a. [27] mentioned that the frequen-
cy of endometrial histopathologic findings is
remarkable in tamoxifen-treated postmenopausal
patients with arisk ratio of 4.6 and Ozsener et
al. [25] reported the occurrence of endometrial
carcinoma and premalignant changes in 46/104
cases (44.2%) of tamoxifen-treated PMBCP.
This was further confirmed by Zabro et al. [24]
who reported significant endometrial abnormal-
itiesin 26.9% of their 219 breast cancer cases
after 2 years of tamoxifen exposure, whereas
none of the non-treated cases had any endome-
trial side effects.

Therefore, surveillance of patients under
tamoxifen was advocated, however thereis no
consensus on the methodology to be used [1].
Abdominal or TVU had been widely used in
the past. However, most of the previously pub-
lished reports using TV U were criticized because
the majority of studied subjects had no histo-
logical assessment of the endometrium and the
absence of endometrial carcinoma was excluded
on the basis of endometrial sonography only
and/or cancer registry follow-up [28]. Although
the authors claimed that, the sensitivity of en-
dometrial sonography and the strict monitoring
through cancer registry were an acceptable
standard to exclude the presence of carcinoma,
endometrial cancer cases might have been
missed in this way [29]. Moreover, tamoxifen
therapy may cause an apparent increase in the
endometrial thickness when measured by sonog-
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raphy which is not confirmed by routine histo-
pathol ogic examination of endometrial biopsies
[30]. A possible explanation for this phenomenon
was provided by Goldstein [14] and Hulka [31]
who mentioned that tamoxifen exerts its effect
on the non-epithelial or sub-endometrial sub-
strata only. These changes might be impossible
to differentiate from endometrial hyperplasia
at sonography since both of them are equally
depicted as a band of increased echogenecity
clearly separated from the surrounding hypo-
echoic myometrium [28]. Therefore, recent stud-
ies advocate the use of additional techniquesto
confirm TV U findings especially in asymptom-
atic patients or those with increased endometrial
thickness [3,24,25,26].

In the present study, hysteroscopy with en-
dometrial biopsy and FCM were performed in
96 patients after explaining the aim of the study,
the steps and the possible complications of the
techniques. The results of hysteroscopy, TVU
and flow cytometry were correlated to each
other and evaluated in relation to histopathology
to determine the sensitivity of each of them.
We found a significant difference in the mean
endometrial thickness between tamoxifen-
treated and non-treated patients. Similarly, there
was a significant correlation between the en-
dometrial thickness and the duration of tamox-
ifen exposure. Our results in these regards are
in agreement with previously published data
[6,28].

The mean endometrial thickness reported in
the present study for patients with premalignant
and malignant lesions (16.5 mm) is comparable
to that reported by Nasari and Coast, (18.2 mm)
[32]. In addition, all patients with endometrial
abnormalities had taken tamoxifen for more
than 18 months and 10 patients with premalig-
nant and malignant lesions had tamoxifen for
more than 2 years. The later finding is consistent
with previous data showing that women using
tamoxifen for more than 2 years have higher
risk of endometrial cancer than non users[33,34].

The results of the present work showed an
obvious discordance between TV U, hysterosco-
py and histopathology. Whereas (75%) PMBCP
showed irregular thickening of the endometrium
on TVU, only 57 (57%) could be explained by
hysteroscopy and 55 (55%) by histopathol ogy.
Histologic examination of the uterusin patients
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who underwent hysterectomy as aresult of their
endometrial pathology (11 cases) gave an ex-
planation for this discrepancy. The thickness
and appearance on ultrasound and hysteroscopy
corresponded with the histological endometrial
layer comprising epithelial atrophy with cystic
glands and stromal condensation [3,35,36]. The
dense stromain which large cysts are lined with
one layer of flattened epithelium corresponds
with the Swiss-cheese aspect on TV U.

Flow cytometry isarapid and accurate meth-
od that permits quantitative DNA analysis and
SPF determination in few hours [20]. To our
knowledge, the present study is the first report
regarding the application of FCM in the assess-
ment of the endometrium in tamoxifen-treated
patients. The results of flow cytometric DNA
analysisin the present work are novel and have
an important clinical impact. We found a sig-
nificant association between flowcytometric
DNA analysis, hysteroscopy and histopathol ogy
(p = 0.024 and p = 0.001, respectively). The
fact that all EC and AH cases were aneuploid
with high SPF points to the possibility of using
FCM for rapid identification of cases with
significant histopathologic changes. Moreover,
the two cases of EP that revealed aneuploid
peaks also had high SPF indicating the necessity
of following these patients at regular intervals
since they represent high risk cases that could
proceed to carcinoma. An additional important
observation isthat, all EC and AH casesfall in
the polyploid, near diploid and/or hypertriploid
range, whereas the 2 cases with EP showed
tetraploid peaks which usually carry better
prognosis.

In conclusion, the present study sheds light
on the association between long-term tamoxifen
therapy and the development of significant
endometrial changesin PMBCP It shows a high
frequency of endometrial abnormalitiesin PM-
BCP using tamoxifen as an adjuvant therapy
and an apparent increase of endometrial thick-
ness, when assessed by sonography compared
to tamoxifen nonusers. Of special concern are
the symptomatic group and those with thick
endometrium. This indicates that, tamoxifen
might be a potentially malignant in the post-
menopausal endometrium. However, the exact
mechanism(s) are still not fully understood. It
has been postulated that endometrial prolifera-
tion or hyperplasiawhich is usually associated
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with continuous unopposed estrogen stimulation
may predispose to endometrial malignancy [37].
Since none of our patients received any hor-
monal treatment, it could be assumed that the
high prevalence of pathological endometrial
changes is due to continuous and unopposed
tamoxifen rather than estrogen exposure espe-
cially in the absence of progesterone effect in
postmenopausal women. Some previous studies
illustrated an estrogen mimetic effect of tamox-
ifen in endometrial tissues which can probably
contribute to the increased incidence of prema-
lignant and malignant lesions in tamoxifen
treated patients. However, recent reports suggest
that tamoxifen may have multiple carcinogenic
effects as well [38,39]. One of such mechanisms
could be achieved through the DNA-damaging
effect of the 4-OH-tamoxifen, atamoxifen me-
tabolite which is present in the serum of patients
taking tamoxifen. Stimulation of cell prolifera-
tion in the presence of a DNA damaging agent
significantly increases mutation rates and accel-
erates tumor progression [38]. Zhong et al. [39]
postulated that, the combination of the cell
proliferation-inducing estrogen mimetic effects
of tamoxifen and DNA damage brought about
by 4-OH tamoxifen makes tamoxifen a potent
carcinogen. However, cigarette smoke which
also contains both tumor promoting and DNA
damaging agents takes more than 20 years be-
fore significant increases in the lung cancer are
observed. Therefore, it islikely that there are
other effects of tamoxifen that make it even
more potent carcinogen capable of inducing
endometrial cancers in shorter periods. They
demonstrated a TPA mimetic effect of tamoxifen
that could induce additional carcinogenic prop-
erties responsible for the rapid tumor-producing
ability of tamoxifen. The TPA was defined as
atumor promoting phorbol ester which depletes
the & isoform of the protein kinase C.

However, our data demonstrates a discrep-
ancy between TV U, hysteroscopy and histopa-
thology and a significant association between
FCM, hysteroscopy and histopathology. Conse-
guently, TVU aloneis not an effective screening
test for endometrial pathology in PMBCP and
should be confirmed by other more accurate
techniques. Hysteroscopy, FCM-DNA analysis
and/or histologic assessment of the endometrium
should be performed to detect endometrial le-
sions especially in patients with thickened en-
dometrium or when gynecological symptoms
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occur. In addition, our results provide evidence
for the usefulness of using FCM in monitoring
PMBCP using tamoxifen since abnormal; ane-
uploid peaks and/or a high SPF were detected
in almost all cases of EC, AH and PE. It can
also help in the early detection of abnormal
endometrial changes through regular follow-up
of cases with abnormal DNA profile even if
these cases did not show endometrial pathology
since they usually carry an increased malignant
potentiality.

REFERENCES

1- NolaM., Jukie S., Itlie-Forko J., Babie D., Uzarevie
B., Petroveeki M., et a.: Effect of tamoxifen on steroid
hormone receptors and hormone concentration and
the results of DNA analysis by flow cytometry in
endometrial carcinoma. Gynecol. Oncol. 1999, 72:
331-336.

2- Cohenl., BeythY., Altaras M., Shapira J., Tepper R.,
Cardoba M., et a.: Estrogen and progesterone receptor
expression in postmenopausal tamoxifen exposed
endometrial pathologies. Gynecol. Oncol. 1997, 67:
8-15.

3- Mourits M., Van der Zee A., Willemse P., Ten Hoor
K., HollemaH. and De Vries E.: Discrepancy between
ultrasonography and hysteroscopy and histology of
endometrium in postmenopausal breast cancer patients
using tamoxifen. Gyn. Oncol. 1999, 73: 21-26.

4- PowlesT., JonesA. and Ashley S.: The Royal Marsden
Hospital pilot tamoxifen chemoprevention trial. Breast
Cancer res Treat. 1994, 31: 73-82.

5- Lahti E., Blanco G., KauppilaA., Apaja-Sarkkinen
M., Taskinen P. and Laatikainen T.: Endometrial
changes in postmenopausal breast cancer patients
receiving tamoxifen. Obtet. Gynecol. 1993, 81: 660-
664.

6- ChengF, LinH., Torng L. and Huang C.: Comparison
of endometrial changes among asymptomatic tamox-
ifen-treated premenopausal and postmenopausal breast
cancer patients. Gynecol. Oncol. 1997, 66: 233-237.

7- Fornander T., Rutqvist L., Cedermark B., Glas U.,
Mattsson A., Silfversward C., et a.: Adjuvant tamox-
ifenin early breast cancer: occurrence of new primary
cancers. Lancet 1989, 19: 117-120.

8- Sasco A., Chaplain G., Amoros E. and Saez S.:
Endometrial cancer following breast cancer: effect of
tamoxifen and castration by radiotherapy. Epidemiol-
ogy 1996, 7: 9-13.

9- Van Leewen E., Benraadt J. and Coeberg W.: Risk of
endometrial cancer following breast cancer treatment
with tamoxifen. Lancet 1994, 343: 448-452.

10

IARC on tamoxifen (news). Environ Health Perspect
1996, 104: 688.

11- Hemminki K., Rajaniemi H., Lidahl B. and Moberger
B.: Tamoxifen-induced DNA adducts in endometrial

225

samples from breast cancer patients. Cancer Res.
1996, 56: 4374-4377.

12- Karlsson B., Granberg S., Wikland M., Ylostalo P,
Torvid K., Marsal K. and Valentin L.: Transvaginal
ultrasonograph of the endometrium in women with
postmenopausal bleeding-a Nordic multientered study.
Am. J. Obstet. Gynecol. 1995, 172: 1488-1494.

13- Granberg S., Wikland M. and Karlsson B.: Endometrial
thickness as measured by endovaginal ultrasonography
for identifying endometrial abnormality. Am. J. Obstet.
Gynecol. 1991, 164: 47-52.

Goldstein S.: Unusual ultrasonographic appearance
of the uterus in patients receiving tamoxifen. Am. J.
Obtet. Gynecol. 1994, 170: 447-451.

15- Exacoustos C., Zupi E., Cangi B., Chiaretti M., Arduini
D. and Romanini C.: Endometrial evaluation in post-
menopausal breast cancer patients receiving tamoifen:
an ultrasound, color flow Doppler, hystroscopic and
histological study. Ultrasound Obstet Gynecol. 1995,
6: 435-442.

14

16- Timmerman D., Deprest J. and Bourne T.: A random-
ized trial on the use of ultrasonography or office
hysteroscopy for endometrial assessment in postmeno-
pausal patients with breast cancer who were treated
with tamoxifen. Am. J. Obstet. Gynecol. 1998, 179:
62-70.

Ceci O., Bettocchi S., Marello F., Di Venere R.,
Pellegrino A., LaricchiaL. and Vimercati A.: Hystro-
scopic evaluation of the endometrium in postmeno-
pausal women taking tamoxifen. Am. J. Assoc. Gy-
necol. Laparosc. 2000, 7 (2): 185-189.

Cohen |., Beyth Y. and Tepper R.: The role of ultra-
sound in the detection of endometrial pathologiesin
asymptomatic postmenopausal breast cancer patients
with tamoxifen treatment. Obstet. Gynecol. Surv.
1998, 53: 429-438.

17

18

19

Longacre T., Kempson L. and Hendrickson M.: En-
dometrial hyperplasia metaplasia and carcinoma, in
Fox H., Wells M. (eds): Haines and Taylor Obstetrical
and Gynecological Pathology. New York. Churchill
Livingston 1995, pp: 421-510.

Vindelov 1., Christenson I. and Nissen N.: Standard-
ization of high resolution FCM-DNA analysis by
simultaneous use of chicken and trout RBCs asinternal
reference standards. Cytometry 1983, 3 (5): 328-31.

20

21

FalleniusA., Franzen S. and Auer G., Predictive value
of nuclear DNA content in breast cancer in relation
to clinical and morphological factors. A retrospective
study of 227 consecutive cases Cancer 1988, 62 (3):
521-30.

Fornander T., Rutqvist I., Ledermark B., Glas U.,
Mattsson A. and Silversward C.: Adjuvant tamoxifen
in early breast cancer: Occurrence of new primary
cancers. Lancet 1989, 1: 117-120.

Fisher B., Constantino J., Redmond C., Fisher R.,
Wickerham L. and Cronin H.: Endometrial cancer in
tamoxifen-treated BC patients: Findings from the
NSBPB. 14. J. Natl. Cancer Inst. 1994, 86: 527-537.

22

23



226

24- Zabro G., Caruso G., Zammitti M., Caruso S. and
Zabro R.: The effects of tamoxifen therapy on the
endometrium. Eur. J. Gynaecol. Oncol. 2000, 21 (1):
86-88.

25- Ozsener S., Ozaran A., ltil |. and Dikmen Y.; Endome-
trial pathology of 104 postmenopausal breast cancer
patients treated with tamoxifen. Eur. J. Gynaecol.
Onco. 1998, 19 (6): 580-583.

26- Tesoro R., Borgida F., MacLaurin A. and Asuncion
M.: Transvaginal endometrial sonography in post-
menopausal women taking tamoxifen. Obstet. Gy-
necol. 1999, 94 (2): 321-322.

27- Cohen |., Rosen D., Shapira J., Cordoba M., Gilboa
S., Altaras M. and Yigael D.: Endometrial change
with tamoxifen: comparison between tamoxifen-treated
and nontreated asymptomatic, postmenopausal breast
cancer patients. Gynecol. Oncol. 1994, 52: 185-190.

28- Cecchini S., Ciatto S., Bonardi R., Mazzotta A.,
Grazzini G., Pacini P. and Muraca M.: Screening by
ultrasonography for endometrial carcinomain post-
menopausal breast cancer patients under adjuvant
tamoxifen. Gynecol. Oncol. 1996, 60: 409-411.

29- Osmers R., Volksen M. and Schauer A.: Vaginosonog-
raphy for early detection of endometrial carcinoma.
Lancet 1990, 335: 1569-1571.

30- Ciatto S., Cecchini S., Bonardi R. and Grazzini G.:
Ultrasonography surveillance of endometrium in breast
cancer patients on adjuvant tamoxifen. Lancet 1994,
344: 60.

31- Hulka A. and Hall A.: Endometrial abnormalities
associated with tamoxifen therapy for breast cancer:

Screening Breast Cancer Patients on Tamoxifen

sonographic and pathologic correlation. Am. J. Radiol.
1993, 160: 809-812.

32- Nasari M. and Coast J.: Correlation of ultrasound
findings and endometrial histopathology in postmeno-
pausal women. Br. J. Obstet. Gynecol. 1989, 96: 133-
138.

Leeuwen F., Benraadt J., Coebergh J., Kiemeney L.,
Gimberere H., Otter R., et al.: Risk of endometrial
cancer after tamoxifen treatment of breast cancer.
Lancet 1994, 343: 448-452.

Yokusuka K., Teshima H., Katase K., Fujimoto I.,
Yamauchi K., Hasumi K. and Tatsuki Y., Effects of
long-term administration of tamoxifen on vaginal
epithelium and complications of endometrial lesions
in breast cancer patients. Acta Obstet. Gynaecol. Jpn.
1995, 47 (2): 125-132.

Decensi A., Fontana V., Bruno S., Gustavino C.,
Gatteschi B. and Costa A.: Effect of tamoxifen on
endometrial proliferation. J. Clin. Onsol. 1996, 14:
434-440.

33

34

35

36

Ismail S.: Pathology of endometrium treated with
tamoxifen. J. Clin. Pathol. 1994, 47: 827-833.

37- Kistner W.: Treatment of hyperplasia and carcinoma
in situ of endometrium. Clin. Obst. Gynecol. 1982,

5: 63-72.

38- Zhong M., Lu Z., Abbas T., Hornia A., Chatakondu
K., BarileN., et al.: Noval tumor-promoting property
of tamoxifen. Cell growth & differentiation 2001, 12:
187-192.

Deligdisch L.: Hormonal pathology of the endometri-
um. Mod. Pathol. 2000, 13: 285-294.

39



