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of endometrial changes in breast cancer
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Abstract

Background: The aim of the study is to evaluate the role and efficacy of transvaginal ultrasound in detection of
endometrial changes in breast cancer patients under hormonal therapy in correlation with histopathological
results of endometrial biopsies. Fifty patients with breast cancer under tamoxifen were subjected to transvaginal
ultrasonography, and the results are compared with histopathological results of endometrial biopsies from
March 2018 to November 2018.

Results: Twenty-two patients (44%) had normal regular endometrium, and twenty-eight patients (56%) had
abnormal ultrasonographic appearance with different types of pathology; there were 24 patients (85.7%) with
endometrial abnormality and 4 patients (14.3%) with adnexal pathology. The twenty-four patients with
endometrial abnormality were as follows: 10% endometrial atrophy, 4% endometrial carcinoma, 14%
endometrial hyperplasia, and 7% endometrial polyp with sensitivity of 92.9% and accuracy of 96% in
comparison to histopathology results.

Conclusion: We found in our study that transvaginal ultrasonography is a sensitive and rather specific method to
evaluate the endometrial lesions, so we concluded that it is a necessary screening tool for detection of endometrial
abnormalities in breast cancer patients under hormonal therapy.
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Background
Breast cancer is the second leading cause of cancer mor-
tality among women, after lung cancer. According to the
American Cancer Society, approximately 1.3 million
women worldwide are diagnosed with breast cancer
annually, and > 465,000 women die of this disease [1].
Postoperative adjuvant systemic therapy prolongs sur-

vival in selected women with breast cancer and reduces
the odds of death by 25% per year [1].
Since the early 1980s, tamoxifen has become the

standard adjuvant therapy for patients with breast can-
cer, reducing the risk for a second case of contralateral
primary breast cancer from 30 to 50% [2].
Tamoxifen is structurally related to diethylstilbes-

trol and clomiphene citrate. While acting as an

estrogen antagonist in the breast, it has estrogen
agonist activity in other tissues, increasing thickness
of the vaginal epithelium, reducing serum cholesterol
levels, and preserving bone density in postmeno-
pausal women [2].
Laboratory studies have demonstrated estrogen-like

effects on steroid hormone receptors in endometrium
and growth-promoting effects on endometrial carcinoma
cells. During the past decade, several reports have cited
an increased incidence of endometrial abnormality,
ranging from polyps to cancer, in women receiving
tamoxifen [2].
Although tamoxifen has been implicated in the devel-

opment of endometrial cancer, many epidemiologic and
genetic risk factors that predispose women to breast
cancer can also increase the overall risk for developing
gynecologic cancer [2].
Transvaginal ultrasound is a highly reliable method

for detecting endometrial cancer in patients with

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

* Correspondence: waleed_hetta@yahoo.com
1Department of Radio-diagnosis, Faculty of Medicine, Ain Shams University,
Ramsis St., Abbasia, Cairo, Egypt
Full list of author information is available at the end of the article

Egyptian Journal of Radiology
and Nuclear Medicine

Hetta et al. Egyptian Journal of Radiology and Nuclear Medicine           (2019) 50:18 
https://doi.org/10.1186/s43055-019-0023-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s43055-019-0023-x&domain=pdf
http://orcid.org/0000-0002-2453-7449
http://creativecommons.org/licenses/by/4.0/
mailto:waleed_hetta@yahoo.com


postmenopausal bleeding. It may indicate the type of
abnormality seen within the endometrium, for ex-
ample, endometrial hyperplasia, polyps, or carcinoma [3].
Sampling of the endometrium must be performed if

there is diffuse or focal thickening of the endometrium.
Pathological confirmation of the histology is needed in
all cases, as the ultrasound appearances overlap consid-
erably [3].
Transvaginal ultrasound may also identify ovarian

pathology, including polycystic ovaries in younger
women and ovarian tumors secreting estrogens, causing
abnormal vaginal bleeding [3].
Thus, we undertook this study to evaluate the effect of

tamoxifen on endometrium in breast cancer patients
and to know the correlation between ultrasonographic
and histopathological findings.
The aim of the study is to evaluate the role and

efficacy of transvaginal ultrasound in the detection of
endometrial changes in breast cancer patients under
hormonal therapy in correlation with histopathological
results of endometrial biopsies.

Patients and methods
This is a cross-sectional prospective study which
included 50 patients in a convenience sample. We
analyzed the data from previous scans and current
scan and correlate it with the results of histopath-
ology. All US examinations were performed by senior
radiologists at the Radiology Department of Helwan
University Hospital during the period from March
2018 to November 2018 with study population ac-
cording to the following criteria:
Inclusion criteria: known breast cancer patients under

(tamoxifen) as a part of their treatment strategy.
Exclusion criteria: breast cancer patients not under

hormonal therapy as well as virgin patients.
The study was approved by the local ethical commit-

tee, the whole procedure was explained to the patient,
and we took an informed consent from them.
All patients in this study were subjected to the

following:

A. History

1) Age
2) Family, Medical and surgical history.
3) Treatment of breast cancer (surgery, CTH, RTH)
4) Hormonal therapy, when did she start, for how

long and finished or not?
5) History of recurrence or not?
6) Pre- or postmenopausal?

7) Did she underwent any endometrial biopsy and
what was the result?

B. Radiological examination

Real-time ultrasound was performed using Toshiba
Aplio 400 (Toshiba Medical Systems, Japan) and GE
Logiq P5 (GE Healthcare, Milwaukee, WI) ultrasound
machines with the vaginal transducer (5–10MHz).
This examination is for the uterus for size and axes,

endometrium for thickness, subendometrial halo pre-
served or not, cystic changes, homogeneity, myome-
trium, cervix and cervical canal, ovaries, any adnexal
abnormality, and fluid in cul-de-sac.
For the examination technique, the whole procedure

was explained to the patient, and then, a verbal consent
was taken.
A look by transabdominal US with full bladder is taken

before starting transvaginal scan because it had a large
scale of view to assess the overall appearance of the
uterus and adnexa.
The transvaginal scan is done at the lithotomy pos-

ition, with an empty bladder, and the pelvis is slightly
elevated.
We ensured that patient is comfortably lying during

the whole scan time. The patient’s dignity must be main-
tained by appropriately covering her adequately at all
times:

� First, we imaged the uterus including the fundus,
body in longitudinal and transverse views, identified
its axes and took its measurements.

� Then, we imaged the cervix and lower uterine
segment and took the length of the cervix to know
its proportion to uterine body.

� We checked the echo pattern of the myometrium
and its regularity, and we searched for any focal
lesion.

� For any myometrial focal lesion that could be
detected, we should identify its site, size, shape, echo
pattern, consistency, borders, regularity, vascularity,
and relations; the presence of calcifications; and if
there were any pressure effects.

� Then, we measured the thickness of endometrium,
its regularity, and echo pattern.

� The endometrium was measured in the long axis or
sagittal plane. The measurement is of the thickest
echogenic area from one basal endometrial interface
across the endometrial canal to the other basal
surface. Care should be taken not to include the
hypoechoic myometrium in this measurement as
this represents the inner zone of myometrium.
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� We evaluated the ovaries and adnexa in both
longitudinal and transverse views.

� The ovaries were evaluated for site, size, shape, echo
pattern, follicles and presence of dominant one, any
ovarian cyst, and mass.

� We evaluate the cul-de-sac for the presence of free
or localized fluid, and whether it was clear or turbid.

� Clinical and ultrasound data were compared with
the final histological diagnosis of the endometrium,
which was obtained by D&C, hysteroscopic
resection for all patients.

C. Statistical methods

Data were collected, revised, coded, and entered to the
Statistical Package for Social Science (IBM SPSS) version
23. The quantitative data were presented as mean, stand-
ard deviations, and ranges when their distribution found
parametric. Also, qualitative variables were presented as
number and percentages. The comparison between
groups regarding qualitative data was done by using the
chi-square test. The comparison between two independ-
ent groups with quantitative data and parametric distri-
bution as done by using the independent t test, while
the comparison between more than two group was done
by using the one-way ANOVA test.
The confidence interval was set to 95%, and the

margin of error accepted was set to 5%. So, the following
p values were considered significant:
p value > 0.05: non-significant (NS)
p value < 0.05: significant (S)
p value < 0.01: highly significant (HS)

Results
Prospective study was carried out on 50 patients known
with breast carcinoma who came to the radiology de-
partment at Helwan University; their age ranged from 32
to 55 years old; their mean age was 44.90 years and
standard deviation ± 5.80 years. Twenty-two patients
(44%) were with positive family history to breast cancer.
All patients done surgical treatment, received chemo/
radiotherapy and hormonal treatment (tamoxifen), and
became menopause as a side effect of chemotherapy
(Table 1).
The patients received tamoxifen therapy for a period

ranging from 3months up to 5 years with a mean dur-
ation of 2.31 years and standard deviation of ± 1.36 years.
All of the patients were examined by transvaginal ultra-
sonography (TVUS) as a routine follow-up; 9 patients
(18%) were complaining from abnormal vaginal bleeding
with various degrees. By TVUS, endometrial thickness
measurement was ranging from 3 to 30mm with a mean

of 10.22 mm and standard deviation of ± 5.76 mm, with
10 patients (20%) having irregular endometrium
(Table 2).
Twenty-two patients (44%) had smooth, regular endo-

metrium with normal thickness and normal myometrial
echogenicity with no focal lesion detected, as well as
normal sonographic appearance of both ovaries.
Twenty-eight patients (56%) had abnormal ultrasono-

graphic appearance with different types of pathology;
these abnormalities were detected either in endomet-
rium or in adnexa.
There were 24 patients (85.7%) with endometrial ab-

normality and 4 patients (14.3%) with adnexal pathology.
In four patients with normal endometrium, we de-

tected ovarian cysts either simple or complicated show-
ing turbid content or fluid level (Fig. 1).
Twenty-four patients had endometrial abnormality

with normal sonographic appearance of the myome-
trium and adnexa, those patients underwent D&C and
correlate the TVUS findings to the histopathology
results, and the results were as follows: 5 cases with ade-
nomyosis (10%), 3 cases with endometrial atrophy (6%),
2 cases with endometrial carcinoma (4%), 7 cases with
endometrial hyperplasia (14%), and 7 cases with endo-
metrial polyp (14%).

Table 1 Demographic data of the patients

No. = 50

Age (years) Mean ± SD 44.90 ± 5.80

Range 32–55

Family history Negative 28 (56.0%)

Positive 22 (44.0%)

Postmenopause Yes 50 (100.0%)

Surgery MRM (modified radical mastectomy) 27 (54.0%)

Lumpectomy 22 (44.0%)

Lumpectomy then MRM 1 (2.0%)

Table 2 Representing distribution of patients according to the
period of hormonal therapy, symptomatic, endometrial
thickness, and regularity by TVUS

No. = 50

Hormonal (year) Mean ± SD 2.38 ± 1.42

Range 0.33–5

Symptomatic (vaginal bleeding) No 41 (82.0%)

Yes 9 (18.0%)

US-endometrial thickness (mm) Mean ± SD 10.22 ± 5.76

Range 3–30

US-endometrial regularity Irregular 10 (20.0%)

Regular 40 (80%)
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In seven patients, we detected echogenic focal or dif-
fuse homogenous endometrial thickening or mass which
ranged from 13 to 17mm showing internal variable sized
well-defined cysts, regular border ± vascular pedicle, and
intracavitray lesion showing ± surrounding anechoic
area representing fluid or secretions inside uterine
cavity; we suggested that they were endometrial polyp
which are proven by the histopathology in them (Fig. 2).
In seven patients, we detected focal or diffuse echogenic

endometrial thickening which ranged from 12.5 to 20mm
with regular border and well-defined endometrial-myome-
trial interface, preserving subendometrial halo, and may
show internal variable sized well-defined cysts; heteroge-
neous or hypoechoic area were atypical; we suggested that
they were endometrial hyperplasia which are proven by
the histopathology in them (Fig. 3).
In five patients, we detected subendometrial echo-

genic nodules/linear striations that extend from the
endometrium to the inner myometrium with bulky
uterus and thickened endometrium which ranged from

8.6 to 11mm; in most of them, it was irregular and het-
erogeneous, and all showed indistinct endometrial border
and multiple hypoechoic cystic spaces, which are also seen
in myometrium; we suggested that it was adenomyosis
which was proven by the histopathology in them (Fig. 4).
Two patients had thin endometrium, 3 and 4mm, that

was smooth and uniform and that had echogenic endo-
metrial stripe; we suspected that they were endometrial
atrophy, which is proven by the histopathology (Fig. 5).
In another patient, we detected the presence of multiple
hypoehoic areas representing variable sized cysts and
heterogeneous thickened endometrium 14.7 mm; we
suggested it was endometrial carcinoma, but with histo-
pathology, it was endometrial cystic atrophy (Fig. 6).
One patient had an ill-defined heterogeneous echo-

genic diffusely thickened endometrium 30mm with loss

Fig. 2 Sagittal view by TVUS showing thickened echogenic endometrium and homogenous echo pattern measuring about 25 × 16mm (CC X
AP) with regular borders, preserving subendometrial halo and vascular pedicle. Histopathology analysis of the endometrial biopsy revealed
endometrial polyp

Fig. 1 TVUS showing adnexal cysts (simple and complicated)
Fig. 3 Sagittal view by TVUS showing a thickened homogenous
echogenic endometrium, measuring about 12.5 mm in maximal
anteroposterior diameter (A), with regular borders, preserving
subendometrial halo and few variable sized cysts. Histopathology
result of the endometrial biopsy was consistent with
endometrial hyperplasia
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of subendometrial halo; we suspected her to have
endometrial carcinoma, which is proven by the histo-
pathology. In another patient, it was hyperechoic
homogenous thickened endometrium 25mm showing
slightly indistinct borders; we suggested it was endomet-
rial hyperplasia, but with histopathology, it was endo-
metrial carcinoma (Fig. 7).
So we detected that the sensitivity of TVUS to accur-

ately detect endometrial pathology in comparison to
histopathology results was about 92.9% as there were
two patients misdiagnosed as endometrial carcinoma
and endometrial hyperplasia by TVUS, which were
diagnosed after histopathology as endometrial cystic
atrophy and endometrial carcinoma, respectively; the
specificity of TVUS to accurately detect no abnormality
and normal scan by follow-up was 100%, with 96%
accuracy value, 100% positive predictive value (PPV),
and 91.7% negative predictive value (NPV).

Associations
The associations are as follows:

1- Association between the presence of abnormality
(pathology) in TVUS and age, duration of hormonal
therapy, presence of atypical vaginal bleeding, and
endometrial appearance by TVUS (Table 3)

2- Association between the age of patients and
presence of pathology by TVUS

The age of patients with no pathology detected in
them ranged from 32 to 55 years old with a mean age of
43.23 years and standard deviation of ± 6.20 years.
The age of patients with pathology detected in them

ranged from 37 to 55 years old with a mean age of 46.21
years and standard deviation ± 5.21 years.
The p value detected for the relation between age and

presence of side effects of tamoxifen was 0.070, showing

Fig. 4 Sagittal view by TVUS showing thickened echogenic
endometrium, measuring about 11.5 mm in maximal anteroposterior
diameter with regular endometrial outline and heterogenous echo
pattern with multiple echogenic areas seen scattered through
myometrium (enlarged glands). Histopatholgy result of the
endometrial biopsy was consistent with adenomyosis

Fig. 6 Sagittal view by TVUS showing thickened echogenic
endometrium and heterogeneous echo pattern measuring about
14.7 mm in maximal anteroposterior diameter, showing variable
sized cystic hypoechoic areas (white arrow) and preserved
subendometrial halo. Histopathology result of the endometrial
biopsy was consistent with endometrial cystic atrophy

Fig. 5 Sagittal view by TVUS showing a thin echogenic line (white
arrow), 3 mm surrounded by hypoechoic halo. Histopathology result
of the endometrial biopsy was consistent with endometrial atrophy

Fig. 7 Sagittal view by TVUS showing a thickened endometrium
measuring about 30mm in maximal anteroposterior diameter,
heterogenous echo pattern, and multiple hypoechoic areas with
indistinct borders. Histopathology result of the endometrial biopsy
was consistent with endometrial carcinoma
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that there was no significant relation between the age of
patient and presence of pathology as side effects from
tamoxifen.

3- Association between duration of tamoxifen therapy
and presence of pathology in TVUS

Twenty-two patients (44%) with period of treatment
with tamoxifen ranging from 3months up to 5 years,
mean 1.86 years and standard deviation ± 1.18 years, had
no side effects from it.
Twenty-eight patients (56%) with period of tamoxifen

treatment ranging from 7months up to 5 years, mean 2.67
and standard deviation ± 1.41, and had side effects from it.
The p value detected for the relation between period of

tamoxifen use that would lead to occurrence of side effects
was 0.035 showing that there is a significant relation between
duration of therapy and occurrence of side effects.

4- Association between synchronization of presence of
atypical vaginal bleeding with underlying pathology
in TVUS

Nine patients of 28 (32.1%) were complaining from ab-
normal vaginal bleeding of various grades.
The p value detected for the relation between presence

of abnormal vaginal bleeding with underlying pathology

was 0.011 showing that there is a significant relation be-
tween them.

5- Association between appearance of abnormal
vaginal bleeding with duration of tamoxifen therapy
and endometrial thickness (Table 4)

There is no significant relation between the appear-
ance of symptoms and duration of tamoxifen therapy,
but there is a highly significant relation between in-
creased endometrial thickness and appearance of abnor-
mal vaginal bleeding.

6- Association between the presence of adnexal lesion
and age of patients, duration of hormonal therapy
and endometrial thickness (Table 5)

There is no significant relation between the appear-
ance of adnexal cysts either simple or complicated and
age of patients, and duration of tamoxifen therapy and
endometrial thickness as their endometrial thickness
ranged from 5 to 7.7 mm with a mean of 6.23 mm and
SD of ± 1.21.

7- Association between histopathology results of
endometrial pathology and different variables
(Table 6)

Table 3 Presence of pathology with different variables

Negative pathology (no. = 22) Positive pathology (no. = 28) Test value p value Sig.

Age (years) Mean ± SD 43.23 ± 6.20 46.21 ± 5.21 − 1.851• 0.070 NS

Range 32–55 37–55

Hormonal therapy duration (year) Mean ± SD 1.86 ± 1.18 2.79 ± 1.48 − 2.435 0.019 S

Range 0.33–5 0.75–5

Atypicalvaginal bleeding No 22 (100.0%) 19 (67.9%) 8.624* 0.003 HS

Yes 0 (0.0%) 9 (32.1%)

US-endo. thickness (mm) Mean ± SD 6.45 ± 1.52 13.19 ± 6.14 − 5.023 0.000 HS

Range 3–8 3–30

US-endo. regular No 0 (0.0%) 10 (35.7%) 9.821* 0.002 HS

Yes 22 (100.0%) 18 (64.3%)

p value > 0.05: non-significant (NS), p value < 0.05: significant (S), p value< 0.01: highly significant (HS)
*Chi-square test
•Independent t test

Table 4 Presence of symptoms with different variables

Symptomatic (vaginal bleeding) Test
value•

p
value

Sig.

No Yes

Hormonal (year) Mean ± SD 2.28 ± 1.42 2.56 ± 1.1 − 0.537 0.594 NS

Range 0.33–5 1–5

US-endo. thickness (mm) Mean ± SD 9.09 ± 4.26 15.39 ± 8.71 − 3.252 0.002 HS

Range 3–18.5 3–30

•Independent t test
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Discussion
Hormonal therapy is widely utilized as an adjuvant ther-
apy in women diagnosed with breast cancer; in those
patients, despite its positive risk/benefit ratio, it may
cause secondary effects on the endometrium, including
endometrial atrophy, endometrial polyp, endometrial
hyperplasia, and endometrial carcinoma. Our study aims
to determine the role of TVUS in the detection of endo-
metrial changes.
In our study, there were 9 patients (18%) presented

with abnormal vaginal bleeding (symptomatic) with
period of tamoxifen use ranging from 2 to 5 years and
41 patients (82%) came for annual screening (asymptom-
atic) with period of therapy ranging from 3months up
to 5 years which was higher than Kochar et al. [4] who
conducted a study in which 34% of the patients were
symptomatic as compared to 66% who were asymptom-
atic, yet Gerber et al. [5] had up to 72.2% asymptomatic
patients in their study.
Cohen et al. [6] showed that 28.6% of patients on

tamoxifen had endometrial pathology and the incidence
was significantly more in symptomatic patients, yet in
our study, we had 24 patients (85.7%) with different
endometrial abnormalities.
In our study, 24 patients (46%) had thickened endo-

metrium with endometrial thickness ranging from 8 to
30mm which is matched with Kedar et al. [7] who

performed ultrasonography on 111 asymptomatic post-
menopausal women with breast cancer who were ran-
domly assigned to receive tamoxifen, 20 mg/day, or
placebo; the endometrial lining was greater than 5 mm
(mean, 9.1 mm) in 49%, while Cecchini et al. [8] in a
study of 72 asymptomatic, postmenopausal patients with
breast cancer who received tamoxifen, 20 to 30 mg/day,
for 21 months reported an endometrial thickness greater
than 5 mm in 71 of 72 patients on vaginal ultrasonog-
raphy. Also, Cohen et al. [6] did annual ultrasonography
screening of 737 postmenopausal patients with breast
cancer receiving tamoxifen, 20 mg/day, for a median
duration of 50 months, which showed an endometrial
thickness greater than 6 mm in 209 patients (28%).
In our study, 24 patients (46%) with thickened endo-

metrium (8 to 30mm) showed different types of path-
ology in endometrium as adenomyosis, polyp, atrophy,
hyperplasia, and carcinoma (according to D&C and
histopathology results); these results matched with
Kedar et al. [7] who performed ultrasonography on 111
asymptomatic postmenopausal women with breast
cancer who were randomly assigned to receive tamoxi-
fen, 20 mg/day, or placebo. Among women receiving
tamoxifen, the thickness of the endometrial lining was
greater than 5 mm (mean, 9.1 mm) in 49%; the mean
thickness for women receiving placebo was 4.8 mm, yet
Cecchini et al. [8] in a study of 72 asymptomatic,

Table 5 Adnexal cysts with different variables

Complicated cyst (no. = 2) Simple cyst (no. = 2) Test value p value Sig.

Age (years) Mean ± SD 43.00 ± 2.83 44.50 ± 4.95 0.372• 0.746 NS

Range 41–45 41–48

Endometrial thickness Mean ± SD 7.2 ± 0.71 5.25 ± 0.35 − 3.484 0.073 NS

Range 6.7–7.7 5–5.5

Hormonal (year) Mean ± SD 2.88 ± 3.01 3.00 ± 2.83 0.043• 0.970 NS

Range 0.75–5 1–5

•Independent t test

Table 6 Type of pathology with different variables

Polyp
(no. = 7)

Atrophy
(no. = 3)

Hyperplasia
(no. = 7)

Carcinoma
(no. = 2)

Adenomyosis
(no. = 5)

Test value p value Sig.

Age (years) Mean ± SD 47.83 ± 4.40 44.00 ± 1.41 49.71 ± 3.90 52.50 ± 2.12 42.40 ± 5.32 3.290 0.036 S

Range 40–52 43–45 45–55 51–54 37–50

Hormonal (year) Mean ± SD 3.64 ± 1.65 2.33 ± 0.58 2.79 ± 0.70 3.75 ± 1.77 1.40 ± 0.42 3.438 0.028 S

Range 1–5 2–3 2–4 2.5–5 1–2

Atypical vaginal bleeding No 4 (57.14%) 0 (0.0%) 6 (85.71%) 0 (0.0%) 5 (100%) 13.029 0.011 S

Yes 3 (42.85%) 3 (100%) 1 (14.29%) 2 (100.0%) 0 (0.0%)

US-endo. thickness (mm) Mean ± SD 14.64 ± 1.49 7.0 ± 6.08 16.71 ± 2.20 27.50 ± 3.54 9.76 ± 1.00 23.356 0.000 HS

Range 13–17 3–14 12.5–19 25–30 8.60–11

US-endo. regular No 0 (00%) 3 (100%) 0 (0.0%) 2 (100.0%) 5(100%) 6.507 0.164 NS

Yes 7 (100.0%) 0 (0.0%) 7 (100.0%) 0 (0.0%) 0 (0.0%)
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postmenopausal patients with breast cancer who re-
ceived tamoxifen, 20 to 30mg/day, for 21 months re-
ported an endometrial thickness greater than 5 mm in
71 of 72 patients on vaginal ultrasonography. Cohen et
al. [6] did annual ultrasonography screening of 737 post-
menopausal patients with breast cancer receiving tam-
oxifen, 20 mg/day, for a median duration of 50 months,
which showed an endometrial thickness greater than 6
mm in 209 patients (28%).
Our study stated that TVUS had 92.2% sensitivity,

100% specificity, 96% accuracy in detecting endometrial
lesions, 100% positive predictive value (PPV), and 91.7%
negative predictive value (NPV). This was matching with
Cohen et al. [6] and Pepper et al. [9] who found sensitiv-
ity of 91–100%, specificity of 96%, positive predictive
value of 26.32%, and negative predictive of 100% of
TVUS in detecting endometrial pathologies
In our study, we detected that there is a significant risk

of premalignant and malignant lesions of endometrium
in patients on long-term tamoxifen use, but we could
not arrive to a statistically significant relation that the
duration of tamoxifen therapy could affect the type of
pathology that appears due to our limitation of sample
size and follow-up duration; however, increase duration
increases the incidence of malignancy. So, we recom-
mend that all patients on long-term tamoxifen use
should be annually screened for endometrial pathology.
Ozsener et al. [10] have shown that tamoxifen use in-

creases the risk of endometrial cancer and premalignant
change. They also noticed significant relation between
endometrial thickness and duration of tamoxifen treat-
ment. Hann et al. [11] found abnormal endometrial
biopsy in 44% of women treated with tamoxifen for less
than 5 years whereas 58% of endometrial biopsies
revealed abnormal results when the duration of tamoxi-
fen treatment was > 5 years.
Jindal et al. [2] has shown one case of endometrial

carcinoma and five patients of endometrial hyperplasia with
nuclear atypia. This shows significant risk of premalignant
and malignant change in patients on long-term tamoxifen.
Peters-Engl et al. [12] demonstrated that clinical benefits

of tamoxifen greatly outweigh the risk. They recom-
mended annual follow-up of patients on tamoxifen. Cohen
et al. [6] showed that 28.6% of patients on tamoxifen had
endometrial pathology. The incidence was significantly
more in symptomatic patients.
Seoud et al. [13] concluded that the value of routine

screening for endometrial pathology in patients on tam-
oxifen is controversial. They found that all patients who
developed an abnormal endometrium had abnormal
vaginal bleeding. Bernstein et al. [14] in a case control
study concluded that endometrial cancer is associated
with tamoxifen use and the risk is increased with the dur-
ation of tamoxifen use. In a meta-analysis, MacMahon et

al. [15] concluded that an association exists between endo-
metrial cancer and tamoxifen use.

Conclusion
The need for endometrial surveillance by TVUS in
breast cancer patients undergoing adjuvant treatment
with tamoxifen is of importance for the detection of
endometrial abnormalities. Such a screening procedure
is important in an attempt to detect endometrial cancers
earlier as those patients worry a great deal about devel-
oping a second cancer.
In our study, we believe that TVUS is a sensitive and

rather specific method to evaluate the endometrial
lesions, but often this modality does not provide the
physician with sufficient diagnostic information. So we
need endometrial biopsies in those patients with positive
TVUS findings due to higher sensitivities, specificities,
and positive and negative predictive values for evaluating
breast cancer patients taking tamoxifen.
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