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studies, STARD guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies, and TREND guidelines for non-randomized
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Manuscripts can only be submitted through the journal's online manuscript
submission and evaluation system, available at www.eurjbreasthealth.com.
Manuscripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a technical evalu-
ation process where the editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance with the journal's guide-
lines. Submissions that do not conform to the journal’'s guidelines will be re-
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Abstract: An English abstract should be submitted with all submissions ex-
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Keywords: Each submission must be accompanied by a minimum of three to
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new information based on original research. The main text of original articles
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for Original Articles.
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Units should be prepared in accordance with the International System of
Units (SI).

Editorial Comments: Editorial comments aim to provide a brief critical com-
mentary by reviewers with expertise or with high reputation in the topic of
the research article published in the journal. Authors are selected and invited
by the journal to provide such comments. Abstract, Keywords, and Tables,
Figures, Images, and other media are not included.

Review Articles: Reviews prepared by authors who have extensive knowl-
edge on a particular field and whose scientific background has been trans-
lated into a high volume of publications with a high citation potential are
welcomed. These authors may even be invited by the journal. Reviews should
describe, discuss, and evaluate the current level of knowledge of a topic in
clinical practice and should guide future studies. The main text should con-
tain Introduction, Clinical and Research Consequences, and Conclusion sec-
tions. Please check Table 1 for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the journal and re-
ports on rare cases or conditions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing knowledge not includ-
ed in the literature, and interesting and educative case reports are accepted
for publication. The text should include Introduction, Case Presentation, Dis-
cussion, and Conclusion subheadings. Please check Table 1 for the limitations
for Case Reports.

Letters to the Editor: This type of manuscript discusses important parts,
overlooked aspects, or lacking parts of a previously published article. Articles
on subjects within the scope of the journal that might attract the readers’
attention, particularly educative cases, may also be submitted in the form
of a “Letter to the Editor.” Readers can also present their comments on the
published manuscripts in the form of a “Letter to the Editor.” Abstract, Key-
words, and Tables, Figures, Images, and other media should not be included.
The text should be unstructured. The manuscript that is being commented
on must be properly cited within this manuscript.

Images in Clinical Practices: Our journal accepts original high quality images
related to the cases that we come across during clinical practices, that cite the
importance or infrequency of the topic, make the visual quality stand out and
present important information that should be shared in academic platforms.
Titles of the images should not exceed 10 words. Images can be signed by no
more than 3 authors. Figure legends are limited to 200 words and the number
of figures is limited to 3. Video submissions will not be considered.

Tables
Tables should be included in the main document, presented after the refer-
ence list, and they should be numbered consecutively in the order they are

Table 1. Limitations for each manuscript type

Type of manuscript Word  Abstract  Reference Table Figure
limit  word limit limit limit limit
Original Article 3500 250 30 6 7 or tatal of
(Structured) 15 images
Review Article 5000 250 50 6 10 or total of
20 images
Case Report 1000 200 15 No tables 10 or total of
20 images
Letter to the Editor 500  No abstract 5 Notables  No media

BI-RADS: Breast imaging, report and data systems
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referred to within the main text. A descriptive title must be placed above the
tables. Abbreviations used in the tables should be defined below the tables
by footnotes (even if they are defined within the main text). Tables should be
created using the “insert table” command of the word processing software
and they should be arranged clearly to provide easy reading. Data presented
in the tables should not be a repetition of the data presented within the main
text but should be supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate files (in
TIFF or JPEG format) through the submission system. The files should not be
embedded in a Word document or the main document. When there are fig-
ure subunits, the subunits should not be merged to form a single image. Each
subunit should be submitted separately through the submission system. Im-
ages should not be labeled (3, b, ¢, etc.) to indicate figure subunits. Thick and
thin arrows, arrowheads, stars, asterisks, and similar marks can be used on
the images to support figure legends. Like the rest of the submission, the
figures too should be blind. Any information within the images that may indi-
cate an individual or institution should be blinded. The minimum resolution
of each submitted figure should be 300 DPI. To prevent delays in the evalua-
tion process, all submitted figures should be clear in resolution and large in
size (minimum dimensions: 100 x 100 mm). Figure legends should be listed at
the end of the main document.

All acronyms and abbreviations used in the manuscript should be defined at
first use, both in the abstract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within
the main text, product information, including the name of the product, the
producer of the product, and city and the country of the company (includ-
ing the state if in USA), should be provided in parentheses in the following
format: “Discovery St PET/CT scanner (General Electric, Milwaukee, WI, USA)”

Allreferences, tables, and figures should be referred to within the main text,
and they should be numbered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.
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ABSTRACT

Evaluating the risk of breast cancer makes it possible to identify women with a high risk of developing breast cancer in the future. Adopting a
healthier lifestyle, involving diet and exercise, is one way of reducing this risk-but there are other, non-modifiable risk factors, such as family history,
genetics and diagnosis of premalignant lesions. In this high-risk population, the tracking must be rigorous and involve the participation of the patient
herself, earlier and more frequent clinical assessment, and the use of imaging screening. Agents such as tamoxifen, raloxifene and aromatase inhibi-
tors may be used in chemoprevention and may reduce the risk substantially. The risks and benefits must be assessed, and one must discuss with the
patient her adverse events and the decision regarding the best treatment. Women who carry the BRCA1/2 mutation (very high risk) can benefit from
prophylactic surgical interventions, such as bilateral mastectomy and/or bilateral salpingo-oophorectomy. This group of patients must be monitored
by a multidisciplinary team, providing explanations prior to surgery regarding the surgical treatment offered, the reconstruction techniques, and the
risks and complications.
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Introduction

The strategies for reducing the risk of breast cancer have been increasingly studied, principally for the group of women considered to be

at high risk.

‘The main risk factors are genetic and family factors, reproductive history, lifestyle, dense breasts, previous chest wall radiotherapy prior to

the age of 30 and/or breast biopsies with a diagnosis of atypical hyperplasia or lobular neoplasia (Table 1) (1).

The availability of means of identifying women at high risk, such as genetic tests for identifying the mutations in the BRCA1 and BRCA2
oncogenes, and statistical epidemiological indexes such as the Gail model, intensify the need to define the risks and benefits of protective

measures for these women.

Approximately 10%-30% of all cases of breast cancer are attributed to hereditary factors; of these, only 5%-10% correlate with hereditary
factors linked with high penetrance. Only a small fraction of these cases (4%-5%) is explained by mutations in high penetrance genes

transmitted in an autosomal dominant manner (2).

Germinative mutations in the BRCAI and BRCA2 genes are responsible for approximately 50% of the total risk for hereditary breast
cancer. The prevalences estimated for carriers of mutations in BRCA1/2 are, respectively, 0.11% and 0.12% in the general population, and

between 12.8%-16% in high risk families with three or more cases of breast or ovarian cancer (Table 2) (3).
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These are associated with tumors in younger women. The risk in the
general population is of 1/800, although among Ashkenazi Jews it is
2.3% (4).

Recent technological advances in the area of large-scale parallel sequencing
have identified that the remaining 50% of cases of breast cancer are due

to a combination of the effects produced by mutations in genes of high,

Table 1. Risk Factors - family and personal history

1. Family history: women with first-degree relatives who had
breast cancer prior to the age of 50, bilateral or multiple
relatives with breast cancer or ovarian cancer.

2. Personal history of cancer: women who had breast cancer
have a greater risk of developing cancer in the contralateral
breast.

3. Presence of genetic mutation in the BRCA1 or BRCA2
genes.

4. Multiple breast biopsies with diagnosis of precursor lesions
with atypia and principally in situ lobular carcinoma.

5. Diffuse changes in dense breasts, principally
microcalcifications, hinder follow-up, but in isolation do not
characterize indication for surgery.

6. History of chest wall radiotherapy before the age of 30,
principally for treatment of Hodgkin lymphoma.

7. Two or more first-degree relatives with breast cancer

8. One first-degree relative and two or more second-degree
relatives or third-degree relatives with breast cancer

9. One first-degree relative with breast cancer prior to the age
of 45, and another relative with breast cancer

10. One first-degree relative with breast cancer and one or
more with ovarian cancer

moderate and low penetrance (5). Several of these genes have been identi-
fied and associated with other neoplasias (Table 3).

Clinical and research implications
The preventive measures for women at high risk are:
1- Tracking by imaging

The screening of these patients is based initially in the risk assessment

(6).

A) Women with previous history of breast cancer: Clinical assess-
ment every 4-6 months in the first 5 years, and annual mammo-
gram. Additional imaging scans follow the same recommenda-
tions as for normal risk (7).

B) 235 years old, presenting a risk of invasive breast cancer in 5 years
21.7% according to the Gail Method: Clinical assessment each
6-12 months with a specialist, and annual mammogram (8, 9).

C) Women with a lifetime risk of breast cancer of >20%, based in de-
pendent models of the family history (Claus, Tyrer-Cuzick) (10):
Clinical assessment with a specialist each 6-12 months after the

Table 2. Risk factors from the family history due to
being a BRCA1/2 mutation carrier

*  Known BRCA1 and 2 mutation

«  Breast cancer and ovarian cancer

e 2 ormore cases of breast cancer < 50 years old in the family
*  Male breast cancer

»  One or more cases of cancer in the family when of
Ashkenazi descent

e Ovarian cancer in person of Ashkenazi descent

Table 3. Syndrome gene or locus associated neoplasia genes with high penetrance mutations

Biochemical Mechanisms

Hereditary breast and ovarian
cancer syndrome (HBOC)

Li-Fraumeni Syndrome TP53 (17p13.1)

Cowden Syndrome PTEN (10g23.3)

Peutz-Jeghers Syndrome STK11(19013.3)

testicles and colon

Hereditary gastric cancer CDH1 (16q22.1)

BRCA1 (17q12-21) BRCA2 (13q12)

Female breast, ovarian cancer prostate and pancreatic
cancers

Breast, sarcomas, leukemias, brain tumors,
adrenocortical carcinoma and lung cancers

Breast, thyroid,
endometrium, benign
harmatomas and megalencephalies

Cancers of the breast, cervix, uterus, ovaries, uterus,

Hereditary diffuse gastric cancer, breast, lobular and
colorectal cancers

Genes with moderate penetrance mutations

ATM (11q22.3)
CHECK2 (22q12.1)
PALB2 (16p12.1)

Syndromes related to ATM
Syndromes related to CHEK2
Syndromes related to PALB2

Moderate risk of Breast and

Ovarian Cancer 51Ce 51D XRCC2

BARD1, MRE11A, NBN, RAD 50,

Breast and ovarian cancers
Breast, colorectal, ovarian and bladder cancers
Breast, pancreatic, ovarian, male breast cancers

Breast and ovarian cancers
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Table 4. Biochemical and molecular association between diabetes mellitus Type Il and breast cancer

Insulin

Insulin-like
growth
factor-1(IGF-1)

Estrogens and
androgens

Insulin
Receptor (IR)

Insulin-like
growth factor-1
receptor (IGF-1R)

Insulin receptor
substrate-1 (IRS-1)

Biochemical Mechanisms

Insulin, which is secreted in increased amounts in type 2 diabetes, was shown to be mitogenic in breast tissue. This is
compounded by the fact that insulin receptors tend to be over-expressed in breast cancer cells. In fact, circulating level of
C-peptide as a marker for insulin secretion has been shown to be positively associated with risk of breast cancer in some studies

Increase in insulin secretion is accompanied by an increase in the serum level of IGF-1, which may also contribute to tumor
growth and thus can predict the risk of breast cancer in premenopausal women.

Increased levels of insulin also lead to higher levels of serum estrogens and androgens through inhibition of sex
hormone-binding globulin. Increased levels of estrogen and testosterone have been associated with an increased risk of
breast cancer in post-menopausal women.

Molecular Mechanisms

IR is a heterotetrameric protein consisting of four subunits; two subunits bind insulin, while the other two subunits span the
membrane, protrude into the cytosol, and have tyrosine kinase activity. Two isoforms of the insulin receptor are produced by
alternative splicing: IR-A (the fetal isoform) and IR-B. In most cancers, fetal IR-A predominates because it mediates mitogenic
rather than metabolic effects.

(IGF-1R) is 60% homologous with IR and also has tyrosine kinase activity upon ligand binding by IGF-1. It promotes mitogenic,
metastatic, and anti-apoptotic processes in breast cancer cells through the PI3K/Akt pathway. Because insulin and IGF-1 can
bind to both IR and IGF-1R with different affinities, both ligands can enhance growth and survival

In type 2 diabetes, insulin resistance arises from the up-regulation of cytokines and derivatives of free fatty acids. These lead to
activation of protein kinase C-zeta (PKC-zeta), which phosphorylates insulin receptor substrate-1 (IRS-1), impairing its ability
to activate the PI3K/Akt pathway upon ligand binding (39). It is possible that hyperglycemia and high insulin levels develop.
Activation of IGF-1R by these high insulin levels can therefore lead to activation of the mitogenic and anti-apoptotic pathways,

leading to an increased risk of cancer. Metabolic syndrome very often results in these patients; this is characterized by
hypertension, insulin resistance, obesity, and dyslipidemia

IGF-1: insulin-like growth factor-1; IR: insulin receptor; IR-A: insulin receptor isoform A (fetal); IR-B: insulin receptor isoform B; IGF-1R: insulin-like growth
factor-1 receptor; PI3K: phosphatidylinositol 3-kinase; Akt: protein kinase B; IRS-1: insulin receptor substrate-1; PKC-zeta: protein kinase C-zeta

age of 30, and an annual mammogram — also, consider annual
magnetic resonance imaging (11).

D) Previous history of chest wall radiotherapy between the ages of
10-30 years old (12) 225 years: annual mammogram, annual
magnetic resonance imaging, clinical assessment with a specialist
each 6-12 months, beginning 8 to 10 years after exposure to chest
wall radiotherapy, or from the age of 40 (whichever comes first).
<25 years old: risk counseling and annual clinical assessment with
a specialist, 8 to 10 years after exposure (13, 14).

E) Diagnosis of in situ lobular carcinoma (ISLC) or atypical hyperpla-
sia: Clinical assessment each 6-12 months and an annual mammo-
gram subsequent to diagnosis. One retrospective study assessed the
use of magnetic resonance imaging associated with mammograms
in this group of patients. Breast cancer was detected by the MRI
in 4% of the patients for whom the mammograms were normal
and diagnosis of ISLC and had no impact on patients with atypical
hyperplasia. The routine use of screening with magnetic resonance
imaging, therefore, is not indicated (15, 16).

F)  Suggestive or known genetic predisposition (BRCA1/2): Clinical
assessment each 6-12 months after the age of 25, annual mammo-
gram and magnetic resonance imaging after the age of 25 or based
on the earliest age of diagnosis for breast cancer in the family (11,

17-19).
Mammography

The sensitivity of mammograms in women with dense breasts has a
significant decrease of <48% (>97% in fatty breasts), culminating in
failure to diagnose cases of breast cancer in this population in 37-70%
of cases (20). For this reason, and based in the fact that women with

dense breasts are considered high risk, the use of imaging examinations
in addition to mammograms is sometimes necessary.

Although some studies have suggested the use of ultrasound in conjunc-
tion with mammograms in tracking breast cancer in women with dense
breasts, there are as yet insufficient studies providing evidence for the rou-
tine use of this, when there are no other associated risk factors (6, 21).

Automated breast ultrasound system (ABUS)

A new technology has been developed as an alternative to traditional ultra-
sound, the aim being to increase its accuracy and reduce the duration of the
examination (7 minutes vs. 30 minutes), and the human failure rate (22).

Siemens Healthcare, U-Systems Inc. and SonoCiné developed ABUS,
which involves the use of high-frequency waves and 3-D volumetric im-
aging technology for the entire breast. This 3-D image benefits the pop-
ulation with dense breasts, as it allows the radiologist to assess the breast
from various angles, and to produce a better interpretation of the exami-
nation. At the time of writing, there are three systems in use worldwide.

Automated breast ultrasound produces a 97% increase in sensitivity
when used in conjunction with mammography. As this is a new tech-
nology, further studies are necessary, as is the training of the radiolo-
gists and the operators (23).

2- Changes in lifestyle

Undertaking physical exercise and changing one’s diet are the factors
explored most in studies. In the major cities, greater sedentariness and
a poor diet have been observed.

105



106

Eur J Breast Health 2017; 13: 103-112

Studies assessing the interaction with physical activity have been in-
creasing in frequency, and have already demonstrated a reduction in
the levels of insulin and in the inflammatory reaction, and an improve-
ment in cellular immunity, in such a way as to reduce the risk of breast
cancer. When the disease is already present, physical activity has been
associated with modification of the diseasc’s staging, the body mass
index, and the status of the estrogenic receptors (24).

START (Supervised Trial of Aerobic versus Resistance Training) was a
Canadian study, involving the participation of 242 women diagnosed
with breast cancer that were recruited between 2003 and 2005, and
monitored over a minimum period of 7.5 years. They were divided
into 3 groups with the objective of assessing the effect of physical ex-
ercise during chemotherapy. In the first group, the patients remained
with their usual care alone, the second group was composed of those
who received supervised aerobic exercise, and the third was made up
of women carrying out resistance exercises. This study’s main objec-
tive was to assess the disease-free survival (DSF), while its secondary
objectives were to assess global survival, disease-free survival and the
recurrence free interval.

Exercise during chemotherapy helps in the treatment completion rate,
without need for changes in the drugs and/or their dosages. Physical
activity seems to strengthen the effect of the drugs used in the chemo-
therapy, due to influence in the distribution and metabolism of the

same.

Resistance exercises increase muscular force by 25-30%, and the lean
body mass, which has been proven to be linked to lower rates of mortal-
ity in the general population. The aerobic exercises, besides leading to
weight loss, prevent weight gain. Weight gain-more precisely, the in-
crease in body fat-in patients diagnosed with breast cancer, is associated
with the early recurrence of the disease and lower rates of survival. The
difficulty of this type of study lies in the recruitment and adherence of
the patients, due to the side effects of the chemotherapy treatment.

The daily practice of exercise, consumption of low-calorie food rich
in greens, fruits and vegetables, not smoking, not drinking alcohol
to excess and keeping oneself within the ideal weight for one’s age are
simple measures which can make all the difference (25).

3- Chemoprevention (26)

Chemoprevention (tamoxifen, raloxifene, anastrozole, exemestane) is
recommended for women >35. Its usefulness in women <35 years old
is unknown.

The importance of estrogen in the pathophysiology of breast cancer,
confirmed by clinical, laboratory and epidemiological evidence, means
that chemoprevention-through the use of anti-estrogenic medications,
or medications that have an antagonist action on estrogen-is an impor-
tant alternative in this type of approach.

The selective estrogen receptor modulators (SERMS) are medications
which bind to the estrogen receptors and act as estrogenic agonists in
specified tissues (e.g. bone tissue) and as antagonists of estrogen in oth-
ers (the uterus and breasts). Due to the fact that they antagonize the
estrogenic effect in the breast, the SERMs are excellent candidates for
use in the chemoprevention of breast cancer.

Tamoxifen, a first generation SERM, reduces the risk of breast cancer
in women at high risk of this disease. The use of tamoxifen in the

prevention of breast cancer has been evaluated in four main clinical
studies: the Breast cancer prevention trial (BCPT) undertaken by the
National Surgical Adjuvant Breast and Bowel Project (NSABP P-1),
the Royal Marsden Trial (RMT), the Italian National Trial (INT) and
the International Breast Cancer Intervention Study (IBIS study) (27,
28, 29).

The NSABP P-1 study assessed 13.388 women, and the results showed
a reduction in the incidence of invasive and noninvasive breast cancer
in approximately 50% of women at high risk, which led to the drug’s
approval in 1998 by the Food and Drug Administration (FDA), as
indicated for the reduction of the incidence of breast cancer in this
population. Furthermore, this study showed a reduction of approxi-
mately 80% in the risk of invasive breast cancer in those patients with
a previous diagnosis of atypical hyperplasia. However, women aged
more than 50 years old, using tamoxifen, presented a risk of develop-
ing endometrial cancer which was 2.5 times greater, and a threefold
increase in the relative risk of pulmonary thromboembolism (28).

The European studies-the Royal Marsden Trial and the Italian Nation-
al Trial — did not reproduce the results obtained in the NSABP P-1,
which was explained by the sample size of the population selected (low
risk for breast cancer). A reduction in the risk of breast cancer in the
subgroup of women receiving hormone replacement therapy (HRT)
when the study began, or who initiated HRT during the study, was
observed. In a meta- analysis of three clinical studies, a statistically sig-
nificant reduction of 38% in the risk of breast cancer, with tamoxifen,
was evidenced (30).

The use of tamoxifen for 5 years leads to a statistically significant re-
duction in the incidence of breast cancer in women at high risk of
the disease. This reduction took place through the lower incidence of
estrogen-receptor-positive tumors, there being no difference in com-
parison with placebo in those cases which did not express estrogen
receptors. However, the toxicity and the presence of adverse events,
such as hot flushes and increase in the risk of pulmonary embolism and
endometrial cancer make it important to select patients among whom
the benefits should be clearly greater than the possible risks.

Recent studies suggest that the rate of abandonment of chemotherapy
with tamoxifen is high, reaching 46% after 4.5 years of use (30).

Raloxifene hydrochloride is a second generation SERM which binds
with high affinity to the estrogenic receptors, in particular the alpha
receptors, and presents intense antiestrogenic activity in the uterus and
breasts, and estrogenic activity in the bone tissue (6, 7). Raloxifene is
a well-tolerated drug, and does not increase the incidence of mastal-
gia, vaginal bleeding or carcinoma of the endometrium. The principal
adverse events are vasomotor symptoms (hot flushes), thrombo-em-
bolism and cramps. There is a threefold increase in the relative risk of
thromboembolism related to the use of raloxifene, the absolute risk
being of 0.8%.

The MORE (Multiple Outcomes of Raloxifene Evaluation) study was a
multicenter study undertaken in 25 countries. It was randomized, dou-
ble-blind and placebo-controlled, and included 7.705 postmenopausal
women. The study’s primary objective was to assess the efficacy of raloxi-
fene in the reduction of the risk of vertebral fractures. The reduction in
the risk of breast cancer was one of the study’s secondary objectives. The
patients who participated in the MORE study also underwent annual
mammograms. A statistically significant reduction of 76% was observed
in cases of invasive breast cancer with positive estrogen receptor, in the
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women in the raloxifene group, in comparison with the placebo group.
When only the cases of tumors with positive estrogen receptors were
analyzed, the reduction in relative risk was 84%. There was no reduction
in estrogen receptor negative tumors after three years of treatment. The
study’s follow-up period was four years (31).

The CORE (Continuing Outcomes Relevant to Evista) study was a mul-
ticenter study which evaluated the efficacy of the use of raloxifene for
over 4 years for preventing invasive breast cancer. A total of 4.011 pa-
tients were recruited, who had already participated in the MORE study,
totaling 8 years. At the end of the study, a 66% reduction in the risk of
invasive breast cancer (independently of the presence of estrogenic re-
ceptors in the tumor) was observed among the patients using raloxifene
60 mg/day, in comparison with the placebo group. When the analysis
was undertaken separately, taking into account the presence of estrogen
receptors in the tumor, the reduction in the risk was of 76% in patients
using raloxifene, in comparison with those using placebo. The two anal-
yses were shown to be statistically significant (p<0.01) (32).

The effect of raloxifene on breast density was assessed in one study
involving 280 postmenopausal women with osteopenia or osteopo-
rosis, divided into two groups: combined hormone therapy (CHT)
and raloxifene. In the CHT group, 27.4% of the women presented
an increase in breast density in the mammogram, as opposed to 0.9%
of the women in the group taking raloxifene. It follows that in post-
menopausal women with low bone mass, therapy with raloxifene for
12 months does not increase breast density in the mammography,
while CHT leads to a significant increase.

In the MORE study, the incidence of vaginal bleeding and of endome-
trial cancer among women taking raloxifene was similar to the group
using placebos, this data being compatible with the antagonist action
of estrogen in the endometrium (31).

The STAR (Study of Tamoxifen and Raloxifene) study was sponsored
National Cancer Institute (NCI) and undertaken by a multicenter
group of investigators. It included more than 19.000 women who pre-
sented a higher risk of invasive breast cancer and who were randomly
assigned to take either raloxifene 60 mg/day or tamoxifen 20 mg/day.
The study aimed to evaluate raloxifene’s efficacy in reducing the risk of
developing invasive breast cancer, as well as its safety in the long-term, in
comparison with tamoxifen. The women who participated in the STAR
study were postmenopausal, were aged at least 35 years old, and had a
higher risk of breast cancer. Both raloxifene and tamoxifen reduced

-in a similar manner-the risk of developing invasive breast cancer by
approximately 50%. In addition to this, the women using raloxifene
had a 36% lower risk of uterine cancer and 29% fewer episodes of
deep vein thrombosis and pulmonary embolism in comparison with
the women in the group using tamoxifen (33).

Raloxifene was shown to be a drug as efficacious as tamoxifen in reduc-
ing the risk of breast cancer in women at high risk of this disease, with
fewer adverse events such as uterine cancer.

Aromatase inhibitors

Aromatase inhibitors (Als) potentially suppress the conversion of an-
drogen to estrogen and block the production of estrogen not only in
the normal tissues, but also in the neoplastic cells (29). Due to their
different mechanism of action, Als are better tolerated than tamoxifen
and present a lower cardiovascular and endometrial risk. The Als’ safe-

ty profile is superior to tamoxifen’s, with the exception of the potential

increase in osteoporosis due to estrogen depletion.

The results of 5 years of anastrozole in adjuvant therapy for breast can-
cer demonstrated a striking reduction in the incidence of contralateral
breast cancer in comparison with tamoxifen, particularly in patients
with positive hormonal receptors (reduction of 53%, CI 95% 25-71,
p=0.0001). As tamoxifen was capable of reducing contralateral cancer by
50% in comparison with the placebo, one can imagine that anastrozole
reduces or delays the risk of developing breast cancer by up to 80% (31).

‘These results have been reproduced with other Als, raising the possibil-
ity of use of Als as chemoprevention for breast cancer.

Controlled studies with placebos, exemestane and anastrozole in post-
menopausal women with risk factors for breast cancer have demon-
strated at least 50% efficacy in reducing invasive breast cancer and
that they were well-tolerated. Vasomotor symptoms were experienced,
and differences were not observed in fractures or cardiovascular events.
The Als are an alternative for postmenopausal women at high risk who
want chemoprevention, but who are contraindicated for SERM.

The data showing a lower incidence of breast cancer with raloxifene,
both in postmenopausal women and in the high-risk population ana-
lyzed in the STAR study, provide a new perspective in reducing the
risk of breast cancer. Tamoxifen continues to be the drug of choice for
secondary prevention in the contralateral breast in women who have
already undergone mastectomy, as this was not the population evalu-

ated in the STAR study (33).

The use of aromatase inhibitors is restricted to postmenopausal wom-
en. We await data from prospective multicenter studies so as to include
its use in our practice.

Metformin and new clinical trials

In one meta-analysis with 20 studies, the association between diabetes
mellitus and increase in the risk (20%) of developing breast cancer was
demonstrated; this increase can reach 23% in menopausal women. An
increase in mortality from breast cancer was also evaluated (34).

Biochemical and molecular association between type II diabetes mel-

litus and breast cancer Table 4 (35).

Recent studies have shown a reduction of 50% in the incidence of
cancer among patients using metformin for more than 4 years. The
mechanisms explaining metformin’s action are complex and as yet dif-
ficult to understand. Metformin seems to directly and indirectly regu-
late (through the insulin) the proliferation rate of tumor progenitor
cells in premalignant lesions, preventing or delaying tumor formation.
One can also prevent the recurrence of cancer through this regulation
in the proliferation of the latent cancer stem cells (36).

Cancer is the second most common cause of death worldwide, with
diabetes being the 12th. The use of metformin as an antidiabetic drug
and for chemoprevention of breast cancer will bring numerous benefits

and positive results.
Risk-reduction surgery

The surgical resources for reducing a woman’s risk of developing breast
cancer are the prophylactic mastectomy, skin-sparing mastectomy, and
salpingo-oophorectomy.
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The prophylactic mastectomy may be applied in two situations: con-
tralateral mastectomy synchronous with the treatment of the primary
tumor and as a bilateral procedure in women at high risk of developing
this disease.

An evaluation by the multidisciplinary team-specialist in breast disease,
oncologist, plastic surgeon, psychologist and geneticist-must be under-
taken in order to define if surgery is indicated, to ascertain whether the
patient is prepared for the possibility of a dissatisfactory esthetic result,
and to define the best surgical technique and best option for reconstruc-
tion. The individualized selection of the patient is fundamental.

The risk-reduction or prophylactic mastectomy is the surgical removal
of the breast tissue. It is worth emphasizing that no mastectomy tech-
nique can guarantee the total removal of the mammary gland, due to
the impossibility of establishing its real limits, given that it is close
to the skin and extends to the axilla. It is estimated that surgery can
provide a reduction of 90% in the risk-therefore, the more radical the
surgery, the greater the protection it affords (37).

The benefit of prophylactic surgery varies according to the risk of de-
veloping the disease: in women with a risk of 40% during their life-
time, prophylactic surgery adds a further 3 years of life; in women for
whom the risk is 85%, this number rises to over 5 years (38).

In the case of a woman with a first-degree relative with breast cancer,
the ideal is that the mastectomy should be undertaken before the pa-
tient reaches the age at which the relative was diagnosed. However,
physicians recommend preventive mastectomy only for women who

have already finished having children.
Techniques

The techniques consist of: Simple mastectomy (removal of the entire
gland and PAC), skin and papillary-areolar complex sparing adeno-
mastectomy (removal of the gland while preserving the skin and PAC)-
this technique is the one that leaves the highest

proportion of residual breast tissue, and skin-sparing adenomastec-
tomy (removal of the gland while preserving the skin).

Some patients must be considered to be at greater risk of occult carci-
noma-such as those who present with abnormal findings in their mam-
mogram and/or preoperative MRI, those who have not undergone a
previous biopsy, or those who have a family history and did not un-
dertake resonance prior to surgery. In these cases, the undertaking of a
sentinel lymph node biopsy would be indicated in order to obtain the
axillary staging (39, 40).

The reconstruction can be done with silicon prostheses, tissue expand-
ers, or dermo-muscular flaps from the abdomen or back. In some
cases, both may be used. The papillary-areolar complex can be recon-
structed either with tissue from the vulvar region or through tattooing

(Figures 1, 2, 3).

It is important to inform the patient regarding the risks of compli-
cations, and to emphasize the possible sequelae such as change in
temperature, sensitivity and shape. For women who smoke, one must
reinforce the importance of stopping smoking so as to prevent com-
plications.

Currently, there is the possibility of autonomization of the nipple-
areola complex. This technique involves dissection through a small

incision of 0.5 cm on the inferior margin of the areola, the nipple is
detached from the mammary gland, but remains attached to the skin,
through which it receives all of its vascularization. The tissue behind
the nipple is sent for biopsy. This procedure must be undertaken 15
days prior to the surgery (Figure 4).

While the rate of mastectomy has declined in recent years, more and
more women with unilateral breast cancer are opting to have both
breasts removed. Researchers have questioned whether the contralat-
eral prophylactic mastectomy has been used more than necessary (41).

In one recent study held in the Sloan-Kettering Memorial Hospital, an
increase was observed in the indication of contralateral prophylactic
mastectomy, from 6.7% to 24.2% over a period of 8 years. In a genetic
study of these 407 women, only 13% were genuinely at greater risk of
developing a second breast cancer.

One study published in the National Cancer Institute’s Journal (30)
showed an improvement in the cancer-specific survival at 5 years in
women who had undergone contralateral prophylactic mastectomy in
young women with initial breast cancer and negative hormonal re-
ceptors (88.5% vs. 83.7%). In contrast, older women-with more ad-

vanced disease and with positive hormonal receptors-were not shown

to have benefited from contralateral prophylactic surgery.

Figure 1. Inframammary incision with implants

Figure 2. Radial incision and PAC. Immediate post-operative period
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In 2011, Dr. Morrow presented a study (42) at the ASCO which dem-
onstrated that women with greater anxiety regarding local recurrence
were three times more likely to opt for radical surgery. She questioned
whether it is ethical to treat anxiety with surgery, and concluded that
further prospective studies were necessary to answer the question of
whether the contralateral mastectomy had real benefits, and for which
subgroup of patients.

Salpingo-oophorectomy

Prophylactic salpingo-oophorectomy is commonly recommended for
carriers of the BRCA1 and BRCA2 mutations, in order to reduce the
risk of breast cancer and ovarian cancer. In Canada, approximately
60% of women with the BRCA1 and BRCA2 mutations undergo pro-
phylactic oophorectomy within 1 year of being diagnosed as having a
BRCA mutation.

One case-control study in the general population showed that the bi-
lateral oophorectomy in menopausal women is associated with a sig-
nificant reduction in the risk of breast cancer. Several studies have also
shown that the oophorectomy is efficacious in reducing the primary
risk and the risk of contralateral breast cancer in BRCA1 and BRCA2
carriers. In that study, among women with the BRCA1 and BRCA2
mutations, the bilateral oophorectomy was associated with a highly
significant reduction in the risk of subsequent breast cancer. The oo-
phorectomy provided a substantial reduction in the risk for 15 years af-
ter the operation. Further studies will be necessary to establish whether

the protection persists for longer than that. These results confirm the

findings reported previously, in much smaller studies of women with

Figure 3. Autonomization of the PAC hereditary susceptibility to breast

cancer and ovarian cancer. The results of these studies support the hy-
pothesis that the suppression of estrogen reduces the risk of breast can-
cer, whether this is sporadic or hereditary. This result was rather unex-
pected, given that the majority of the tumors associated with BRCA1
are estrogen receptor negative, but there are various other hormonal
modifiers related to the risk of breast cancer in which BRCAI was
identified (3).

The reduction in the risk of breast cancer seemed to be greater for
carriers of the BRCAI mutation who underwent oophorectomy prior
to the age of 40, although a protective effect has also been observed in
older women. The lowest magnitude in reduction of the risk was ob-
served in BRCA2. It is probable that the lower global effect in BRCA2
is due to the patient’s age at diagnosis and, consequently, on average,
a greater period of time occurs between the oophorectomy and breast
cancer for BRCA2 than for carriers of BRCA1 (10.5 years for BRCA2,
as against 7.2 years for carriers of BRCAI). A total of 31% of carri-
ers of BRCA2, who underwent oophorectomy, underwent this pro-
cedure 15 years or more before the appearance of their breast cancer,
in comparison with 21% of carriers of BRCA1. However, during the
15 year period after oophorectomy, the level of the reduction of risk
was similar for both mutation subgroups, although the BRCA2 sample
size was far lower, and the result was of borderline significance. It is
possible that the difference observed in the risk of breast cancer after
the oophorectomy in BRCA1 as against BRCA2 may reflect biological

differences in carcinogenesis (43).

Prophylactic oophorectomy is associated with a lower risk of surgical

complications, but may result in the sudden beginning of the symp-

Figure 4. Risk reduction and sentinel lymph node surgery in the  toms of the menopause. The long-term complications of the early sur- 109
breast, with autonomization of the PAC gical menopause include an increased risk of diseases of the heart, and 0



110

Eur J Breast Health 2017; 13: 103-112

of osteoporosis, in conjunction with a reduction in libido. Hormone
replacement therapy up to 50 years of age is frequently recommended
in order to prevent these complications. However, hormone replace-
ment has not been shown to reduce the risk of cardiovascular diseases
and it is not yet known to which point hormone replacement reduces
oophorectomy’s protective effect in relation to the risk of breast cancer

(44, 45).

In summary, a significant degree of protection against breast cancer
was ascertained among carriers of BRCA1, but no similar significant
reduction was observed for BRCA2. The protective effect may be lim-
ited to the period of 15 years after the operation. The strongest effects
were observed for patients aged 40 years old and for early-age-onset
breast cancers (diagnosed before 40 years of age) in carriers of BRCAI.
In view of the normally early onset of hereditary breast cancers, we
recommend that preventive oophorectomy should be considered for
women carrying the BRCA1 or BRCA2 mutations, who are 35 years
old and over. This operation is also envisaged to avoid ovarian cancers

in this high-risk group.

Recent studies have suggested that ovarian cancer may originate in
stem cells located in the distal portion of the fallopian tubes, and rec-
ommend salpingectomy as efficient for premenopausal women, leav-
ing the oophorectomy for after the menopause (46).

Possible risks and complications

The complications which can occur are inherent to any surgical pro-
cedure-such as infection, hemorrhages, inflammation and breaking of
sutures. The surgery can cause emotional sequelae due to the trauma of
having the breast removed as-even with the reconstruction-the feeling
of loss, and drop in self-esteem, must be worked upon. More specific
risks involve the necrosis of the breast and areola and deformation of
the silicon prosthesis.

There is also the chance that the patient may not be satisfied with the
result of the preventive mastectomy. Patients who have a greater post-
operative risk, such as smokers, the obese, or people with comorbidi-
ties such as diabetes or hypertension have provisos for undertaking the
preventive mastectomy, as a result of which it may be contraindicated

in some cases.

The preventive mastectomy surgery is carried out by a specialist in
breast disease. However, a multidisciplinary team as indicated, which
must include a plastic surgeon, to do the breast reconstruction, and a
psychologist to accompany the entire process of removal of the breasts,
from the medical consultation through to the postsurgical follow- up,
so as to mitigate possible emotional sequelae for the patient.

Conclusions

Prophylactic mastectomy is a good option for prevention of breast can-
cer in women at high risk of this disease, but the method’s efficacy is
not totally known. Women who are candidates for the surgery must
listen to specialists and gain a thorough understanding of the ben-
efits and limits of the technique. The clinical studies undertaken have
shown a reduction in the incidence of breast cancer of 90% in women
who undergo the operation the same studies demonstrated a reduction
from 81% to 94% in the risk of death from breast cancer.

In the Johns Hopkins University, only 10% of patients who were of-
fered the surgery accepted it. Long-term studies of satisfaction have

evidenced that 4% of patients regretted having the operation, and that
44% said that they should have done it 10 years earlier.

In the clinical decision to undertake the surgery, the following factors
need to be taken into account:

e The need for reconstructive surgery
e The effect of the surgery on body image and sexuality
e 'The irreversibility of the decision

e Clarification that not all women who undergo the operation
would have had breast cancer.

In relation to the risk-reduction Salpingo-oophorectomy

e 'These reduce the incidence of breast cancer and ovarian cancer
*  They reduce mortality from breast cancer and ovarian cancer

e They present the best results when undertaken prior to the age of 40
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ABSTRACT

Objective: The aim of the study is to increase the participation level of women in screening programs by increasing the level of knowledge about
carly diagnosis and screening methods for breast cancer (BC).

Materials and Methods: This was a pretest-posttest one group design study held in Eskisehir Osmangazi University, Turkey. The sample con-
sisted of 405 women in all departments of the University. Data were collected using socio-demographic forms and questionnaires. Training about
BC was provided for participants. The questionnaire used prior to the training to measure levels of knowledge about BC was re-administered 3 weeks
after the training.

Results: The women were most commonly aware of the breast self-examination (68.1%). The ratio of women who had had mammography in the
previous year was 11.4%. The BC knowledge level significantly increased after the training (p=0.001).

Conclusion: This study determined that the level of knowledge about BC in terms of early detection and screening was low and that the percentage
of participation in screening was also low.

Keywords: Education, early diagnosis, breast cancer, breast cancer screening
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Introduction

Breast cancer (BC) is the second most common type of cancer in the world and the primary cancer type among women (25.2%) (1). Anal-
yses using Globocan 2012 data have reported that one out of every 25 women in Turkey will develop BC in some period of their lives (2).

The early detection and treatment of BC has an impact on extending the life span, decreasing mortality and raising the quality of life.
The methods primarily recommended for early detection include the Breast Self-Examination (BSE), Clinical Breast Examination (CBE)
and mammography (3). Developing screening programs, identifying high risk groups and raising individual awareness are important in
promoting the early detection of BC. The lack of knowledge about cancer and methods of early detection diminish awareness and have
a negative impact on the participation of women in cancer screening programs (4). Studies conducted in Turkey show that women are
inadequately informed about early diagnosis and screening methods for breast cancer. Socio-cultural characteristics also have an important

influence on the screening behaviors of women (5-8).

Screening programs for BC in Turkey are conducted by the Cancer Early Diagnosis, Screening and Education Centers (CEDSEC). Ac-
cording to the national BC screening standards, women at the ages of 40-69 years are eligible to undergo mammography and CBE every
two years (3). The screening rates have not reached the desired levels in Turkey (20-30% of the target population could be screened). The
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Public Health Agency of the Turkish Ministry of Health has stated that
one of the three main reasons for this is a lack of awareness (3). It is
aimed to increase the participation of women in screening programs by
increasing the level of knowledge about early diagnosis and screening
methods for breast cancer in this study.

Materials and Methods

Study design and sample

This is a pretest-posttest one group study design conducted at Eskisehir
Osmangazi University, Turkey between January and November 2013.
The universe of the study comprised a total of 903 women, ages 30 and
above (min: 30-max: 59 years), working in 11 academic and adminis-
trative departments of university. Women who were at and above 30
years of age and were literate constituted the sample of the study. The
women who received BC treatment were not included in this study.

Data collection tool

The first part of the data collection for the study consisted of 36 ques-
tions that were formulated to determine the women’s sociodemo-
graphic characteristics, their risk factors with respect to BC and the
status of their use of secondary protection methods; the second part
comprised a questionnaire of 20 items designed to measure the level of
their knowledge about BC. The questions that determined the level of
knowledge were related to the risk factors, symptoms and early diagno-
sis methods of BC. Questions that were answered correctly were scored
as “1”, wrong answers were scored “0” (total score min: 0-max: 20).

Breast cancer training program and data collection

The training presentation and booklet related to the risk factors,
symptoms and early diagnosis methods of BC were prepared before
the training. The training meetings were planned in 11 academic and
administrative departments in total. All of the women were visited and
invited to attend the training program by the researchers. Out of the
903 women, 405 participated in the training sessions and constituted
the study group. The women who did not attend the training pro-
gram (n=498), were given booklet about BC. Immediately before the
start of the training, the women participating in the meeting (n=405)
were provided with information about the purpose of the study and
their verbal consents were obtained. Later, the data collection tool
was distributed and the participants were asked to fill these out. After
the completion of the data collection tool, an educational presenta-
tion of 25 minutes was given by the same researchers in all the de-
partments. Booklets were distributed after the training. Three weeks
after the training, the researchers visited the departments where the
women worked to carry out an assessment of the effectiveness of the
sessions. At this point, the 20-item questionnaire on BC that had been
administered prior to the training to ascertain knowledge levels was
re-administered to the 405 women.

Breast cancer screening

The women who were 40 years of age and older were invited to par-
ticipate in the screening of BC according to National Cancer Screen-
ing Standards (144 out of 405). Out of the 144 women, 55 had had
mammography scans in the last two years; 32 did not agree to partici-
pate in the screening. The contact information (the department they
worked in, their phone numbers and email addresses) was obtained
from the 57 women who agreed to participate in the screening. Ap-
pointments were made at Eskisehir CEDSEC for the women’s breast
cancer screening process. The women who took part in the screen-

ing on the appointment dates were picked up at their work stations

and driven to CEDSEC by a vehicle provided by the Eskisehir Os-
mangazi University. The screening process was completed with 45
women. The women were admitted to CEDSEC and their CBEs
and mammography scans were taken. In addition, the women were
registered in CEDSEC’s screening program for subsequent routine
check-ups. The screening results were obtained via courier service from
CEDSEC by the researchers, who informed the women of the results
and sent them their reports. Cases from which adequate data could
not be obtained or that appeared to be dubious according to the mam-
mography test results were referred to the relevant departments for
advanced tests.

Statistical analysis

The data obtained from the study were evaluated using the Statisti-
cal Package Program. In the data analysis, descriptive statistics (mean,
standard deviation) as well as paired sample t-test were used.

Results

Within the study group, 64.4% of the women were aged between
30-39 years (n=261) and 35.6% of them were aged between 40-59

Table 1. Characteristics of the women's knowledge
and behavior concerning breast cancer early
detection and screening methods

n %
Known early detection and screening
methods for breast cancer*
Breast self-exam 276 68.1
Clinical examination 188 46.4
Breast ultrasound 213 52.6
Mammography 252 62.2
Regularly performing a breast self-exam
Performing it once a month 41 10.1
Performing it irregularly 210 51.9
Not performing it 154 38.0
Times mammography were taken
In the last 1 year 46 11.4
Every 1-2 years 28 6.9
Every 3-4 years 27 6.7
In more than 5 years 14 3.5
Reasons for women's non-use of detection
and screening methods*
Husband/family does not permit it 1 0.2
Embarrassed 15 3.7
Fear of examination and mammography 22 5.4
Not knowing where to have it done 4 1.0
Not knowing that it should be done 41 10.1
Fear of breast cancer 5 1.2
Neglect 229 56.5

*More than one responses provided
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Table 2. Comparison of women's mean knowledge
level scores regarding breast cancer before and
after the training program

N X+SD t P
Pretest 405  8.69+0.283
-3.503  0.001
Posttest 405  10.01%0.273

Referral for more tests W Total

m Normal results

Procedure performed before
the project

Procedure performed during
the project

Figure 1. Women's screening results

years (n=144). More than half of the women were married (66.4%)
and a large majority (%75) were university graduates. While 50.6% of
the women worked as civil servants, 23.5% were academicians. It was
found that 7.4% were in the postmenopausal period and 1.2% of the
women in menopause were receiving hormone replacement therapy
(HRT). Within the whole group, 361 (89.1%) women had no family
history of BC (Table 1).

The women were most commonly aware of the BSE method of early
detection and screening (68.1%). Although knowledge of this method
scored higher than the other methods, the women who regularly used
this method represented only 10.1% of the group. The women who
had had mammography in the previous year represented 11.4% (Table
1).

A highly significant relationship was found in the statistical analysis of
the study group’s scores between the women’s knowledge levels before
the training on BC (pretest) and their knowledge after the training
(posttest) (p=0.001) (Table 2).

Women’s screening results

According to the mammography test results, CEDSEC assessed the
results of 10 out of the 45 women as normal. Thirty-five women were
referred to the General Surgery Breast Diseases Clinic for a breast ul-
trasound and other studies. One individual out of these referred cases
was recommended a biopsy. Out of the 55 women who did not par-
ticipate in the screening but had participated in a screening over the
last two years, the screening results of 46 were normal, while 9 were
referred for further studies, and 1 received an in situ diagnosis of carci-
noma and was started on treatment (Figure 1).

Discussion and Conclusion

It is important to know early diagnosis methods for increasing the
participation rate in breast cancer screening programs. In this study,
it was aimed to increase the knowledge and participation levels of

women in the screening by means of training on BC. Knowledge of
early detection and screening methods and the appropriate use of these
techniques are of great importance for early diagnosis of BC since this
increases the probability of a successful treatment, raises patients” qual-
ity of life, and reduces mortality rates.

This study examined known early detection and screening methods
and found that the techniques most widely known were consistent
with the reports of other studies in Turkey (7, 8), namely BSE (68.1%)
and in second place, mammography (62.2%) (Table 1). In a study
that looked into the levels of knowledge about early detection and
screening tests for BC among women aged 40 and over in Iran, it
was reported that 20% knew about BSE, 15% knew about CBE and
10% about mammography (9). In another study conducted in Nige-
ria, 29% of the women were reported to be aware of the BSE and the
BC detection methods (10). When these studies that were carried out
in Iran and Nigeria are compared with the results of the present study,
it can be seen that the rates reported are low. In Kwok & Fonk’s study
(2014) about the use of BC screening methods by women in Hong
Kong, it was shown that 70%-90% of the women had heard about
BSE, CBE and mammography. The knowledge levels of women about
screening methods were higher than in our study (11).

The implementation of early detection and screening methods are as
important in cancer as the awareness of these methods. Since medical
check-ups are not adequately pursued and the BC mortality rate is
high due to late detection and treatment in Turkey, it has been pointed
out that the practice of BSE is of particular importance in the early
diagnosis of BC, as it is in other low-medium income countries, the
group of which Turkey is a member (12). The ratio of women in the
study group that practiced BSEs was 68%, and only 10.1% among
these practiced it regularly, a fairly low rate (Table 1). In communi-
ty-based studies carried out in Turkey, it is reported that the rate of
women practicing BSEs range from 23.7%-84.1% depending upon
the characteristics of their particular regions and those they share with
the women in the study group. The rate of women practicing BSEs

regularly is even lower (9.6%-42.6%) (8, 13).

While the rate of women in the study group undergoing mammogra-
phy is 28.5%, the women in this group that had a mammography in
the previous year represent 11.4% (Table 1). This rate, when compared
with the rate of practicing BSE, is considerably low. Studies in Turkey
have generally reported low rates of women undergoing mammogra-
phy, similar to the present study (5.1%-42.7%) (6, 14). According to
the European Health Interview Survey (EHIS) conducted by the Eu-
ropean Commission EUROSTAT in 17 European countries, the rate
of women in the age range of 50-69 who have their mammography
scans taken varies between 13.5%-92.9%; Turkey’s mammography
rate is 28.1% (15).

The main reasons that women cited for not making use of detection
and screening methods was neglect, lack of knowledge about the need
for the procedure rating second, and lastly, the fear of being examined
and undergoing a mammography scan (Table 1). Our results are con-
sistent with the literature in Turkey (5, 14). After reviewing 17 studies
on the subject, Alexandraki and Mooradian (2010) have reported the
reasons why women do not have mammography done as follows: pain,
embarrassment, being financially disadvantaged and not having health
insurance, a lack of knowledge, lack of trust in healthcare professionals
and hospitals, and language problems (16).
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A high level of knowledge about BC has a positive impact on the
screening behavior. In order to raise women’s awareness about early
detection and screening methods in BC, it is reccommended that pro-
grams of education be organized for this purpose (8, 17). The level
of knowledge of women was low before the training. The present
study showed that intervention via training was effective in increasing
women’s knowledge levels about BC (p=.001). Working with 40-to-
49-year-old women in a study conducted in Alabama, Bryan et al.
(18) provided the women with an educational program designed to ex-
tend their information and change their attitudes about BC screening
methods. After the program, the knowledge levels of the women about
BC screening methods were reported to increase when compared with
the scores prior to the training as in the present study, and it was found
that their attitudes toward screening methods had taken a positive turn
(18). Studies in Turkey have also reported that women’s knowledge
levels about BC increased after an educational programin a similar way
to our research (7, 18, 19).

The fact that training was given to women and they were also taken
to the screening sessions makes this study different from many other
studies. However, even though the researchers had picked the women
up and arranged their appointments for them, the women’s level of
participation in the screening sessions was not at the desired rate.

In this study that was conducted with women working at a university,
it was observed that the levels of knowledge and awareness about early
detection and screening for BC were low. The educational program
that was organized raised their knowledge levels. To raise these lev-
els to the desired extent and to create a change in behavior, however,
it is believed that repeated educational programs must be organized.
Although the women in the study group worked at a university that
operated in coordination with a research and application hospital that
provided training, their rates of benefiting from early detection meth-
ods such as mammography were low. The reasons for this should be
explored with qualitative studies that will review the issue in detail and
suggest a solution.
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ABSTRACT

Objective: We used the results from the first three screening rounds of Bahcesehir Mammography Screening Project (BMSP), a 10-year (2009-
2019) and the first organized population-based screening program implemented in a county of Istanbul, Turkey, to assess the potential cost-effective-
ness of a population-based mammography screening program in Turkey.

Materials and Methods: Two screening strategies were compared: BMSP (includes three biennial screens for women between 40-69) and Turk-
ish National Breast Cancer Registry Program (TNBCRP) which includes no organized population-based screening. Costs were estimated using direct
data from the BMSP project and the reimbursement rates of Turkish Social Security Administration. The life-years saved by BMSP were estimated
using the stage distribution observed with BMSP and TNBCRP.

Results: A total of 67 women (out of 7234 screened women) were diagnosed with breast cancer in BMSP. ‘The stage distribution for AJCC stages
O, L IL, 1L, IV was 19.4%, 50.8%, 20.9%, 7.5%, 1.5% and 4.9%, 26.6%, 44.9%, 20.8%, 2.8% with BMSP and TNBCRP, respectively. The BMSP
program is expected to save 279.46 life years over TNBCRP with an additional cost of $677.171, which implies an incremental cost-effectiveness
ratio (ICER) of $2.423 per saved life year. Since the ICER is smaller than the Gross Demostic Product (GDP) per capita in Turkey ($10.515 in
2014), BMSP program is highly cost-effective and remains cost-effective in the sensitivity analysis.

Conclusion: Mammography screening may change the stage distribution of breast cancer in Turkey. Furthermore, an organized population-based
screening program may be cost-effective in Turkey and in other developing countries. More research is needed to better estimate life-years saved with
screening and further validate the findings of our study.

Keywords: Mammography screening, breast cancer screening Turkey, cost-effectiveness of breast cancer screening

Cite this article as: Ozmen V, Giirdal SO, Cabioglu N, Ozginar B, Ozaydin AN, Kayhan A, Aribal E, Sahin C, Saip B, Alagz O. Cost-Effectiveness of Breast
Cancer Screening in Turkey, a Developing Country: Results from Bahgegehir Mammography Screening Project. Eur ] Breast Health 20175 13: 117-122.

Introduction

Mammography screening, which has been shown to reduce breast cancer mortality, has been primarily adopted in developed countries
whereas some low-middle income countries (LMIC) such as Turkey are considering to initiate population-based mammography screen-
ing as more resources become available (1-3). Mammography screening is becoming potentially more useful in LMIC and/or developing
countries including Turkey due to an increase in breast cancer incidence and mortality over time (4-6). For example, while breast cancer
incidence in Turkey was 24/100,000 in 1993, it increased to 50/100,000 in 2010 (7, 8).

There was no nationwide organized population-based mammography screening programs in Turkey. However, the Cancer Diagnosis
Screening and Education Centers (KETEM) founded by the Turkish Ministry of Health (TMOH) invite women for opportunistic
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mammography screening (i.e. mammography is offered to a woman
without symptoms of breast cancer who visits a clinic for unrelated
reasons) free of charge (8, 9). Furthermore, TMOH published the first
population-based mammography screening guidelines in 2004, which
recommended biennial screening for women between 50 and 69 years
of age. TMOH updated the guidelines in 2013 and changed the start-
ing age for mammography screening to 40. However, breast cancer
screening participation rates in Turkey are still very low, estimated to
be less than 10% due to high resource needs, insufficient efforts to
publicize screening, and lack of breast cancer awareness in target popu-
lation (10-12). For example, according to the 2010 Turkish Statistical
Institute (TUIK) survey on health care resource utilization, only 17%
of women over age 35 reported to have ever had a mammography
(both diagnostic and screening) in their lifetime (13).

Breast cancer screening recommendations in Turkey are developed
typically by adopting the studies conducted in developed countries
such as in the US and Europe. However, Turkish female population
has unique characteristics that require a study utilizing Turkish data.
For example, the distribution of breast density, a significant breast
cancer risk factor also affecting the performance of mammography, is
significantly different in Turkey than that in the US and Europe (14).
Furthermore, almost 50% of all invasive breast cancers in Turkey are
diagnosed in women younger than 50 years of age whereas only 25%
of all invasive breast cancers are diagnosed in the same age group in

the US (8, 15).

Bahgesehir Mammography Screening Project (BMSP) is exceptional
as it provides primary data for potential effects of mammography
screening in Turkish population. Briefly, the BMSP is a 10-year-long
program (2009-2019) and it is the first organized population-based
screening program implemented in Bahgesehir, a large region of Is-
tanbul, Turkey. The purpose of the this trial is to demonstrate the
feasibility of a population-based organized mammographic screening
program in an LMIC country, to determine the effectiveness of a
screening program for the early detection of breast cancer and to help
identify the appropriate starting age of breast cancer screening in
Turkish women. The BMSP study has been screening approximately
7500 women between the ages of 40 and 69 biennially. Recently,
the study finished the third round of screening with an overall 82%
compliance rate. The BMSP study is unique as it screens women in
a LMIC country unlike the previous studies primarily conducted in
developed countries.

In this study, we report the results from the first three rounds of screen-
ing of BMSP and assess the potential cost-effectiveness of a popula-
tion-based mammography screening program in Turkey. The results
of the study may also provide guidance for other LMICs that consider
implementing a population-based mammography screening program.
To the best of our knowledge, no other studies have used primary-level
data from Turkey to estimate the potential cost-effectiveness of mam-
mography screening in Turkey.

Materials and Methods

Overview of the Bahgesehir Mammography Screening Project

Bahgesehir Mammography Screening Project started to screen
women living in Bahgesehir County in Istanbul, one of the largest
counties of Istanbul, Turkey, in 2009. An approval by Institutional
Review Board of Istanbul University was obtained. Each eligible
woman was informed and signed the consent form. Between 2009

and 2015, mammograms were obtained by 2-year intervals from
women between the ages of 40-69 years (n=7234). Following physi-
cal examination, digital 2-view mammograms (Mammography; Lo-
rad, Danbury, USA) were double-read by two independent breast
radiologists. The women were recalled with consensus for additional
work-up including spot compression/magnification mammograms
or breast ultrasound (Ultrasonography; Toshiba, CA, USA) (16).
Ultrasound and biopsy were performed in women with suspicious
lesions. One physician, three radiology staff members, one nurse and
two secretaries worked over the five years’ period. One mammogra-
phy and one ultrasonography device were allocated. Mammographic
findings were classified according to the American College of Radiol-
ogy’s (ACR) Breast Imaging Reporting and Data System (BI-RADS)
(17). Recall rates were 16.8% and 25.6% for the first and second
rounds, respectively and core biopsy was performed in 1.8% of the
patients after the second round (18). More information about the

BMSP is available elsewhere (16, 18, 19).

Strategies under consideration

We compared the costs and outcomes of two screening strategies:
BMSP (which includes three biennial screens for women between 40-
69 years of age) and the existing screening policy utilized in Turkey
that is referred to as the Turkish National Breast Cancer Registry Pro-
gram (TNBCRP). While there exists a recommended screening policy
in Turkey, the overall participation in screening programs is very low
(less than 10%); therefore, we assumed that the total screening costs
associated with TNBCRP was 0, which provided a conservative es-
timate for our cost-effectiveness estimations. The TNBCRP reports
the overall incidence of breast cancer and the stage distribution of the
diagnosed cancers throughout Turkey including 22 cities representing
diverse populations (8).

Estimating clinical outcomes

We reported the number of women who were diagnosed with breast
cancer in the BMSP and classified the stage of breast cancer at the time
of diagnosis using the edition of AJCC staging (20). We estimated
the stage distribution associated with TNBCRP using a recent study
that reports the stage distribution from 13.240 Turkish women, who
were diagnosed with breast cancer (8). We used the 5-year survival
rates by AJCC stage as reported by the American Cancer Society and
calculated by the U.S. National Cancer Institute’s (NCI) Surveillance,
Epidemiology, and End Results (SEER) database (21). We estimated
the stage-specific life expectancies and calculated the expected life-year
differences between BMSP and TNBCRP by assuming that survival
time follows exponential distribution.

Estimating costs

Total costs associated with BMSP included (a) salaries (b) expenses for
recruiting screening group, (c) purchase and maintenance of devices,
and (d) diagnosis, treatment, and follow-up & surveillance of detected
breast cancer patients. We estimated costs (a)-(c) directly from the
BMSP project whereas we used the reimbursement rates of Turkish
Social Security Administration (SGK), the organization in charge of
reimbursing health expenses in Turkey for (d).

We also considered the additional cost associated with the loss of
working months due to cancer treatment as a secondary cost outcome.
We estimated the number of work months lost due to being treated
by stage to reflect the need for more invasive treatments for advanced
breast cancers. We used an annual average cost of minimum salary
(869 Turkish Liras on average in 2014) per month to estimate the
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Table 1. Stage Distribution according to BMSP with comparison to TNBCRP

Expected

5-year Expected Stage
Stage overall survival life years Distribution
(AJCC) by stage (21) at diagnosis in BMSP
Stage 0 100% 25.89 19.4%
Stage 1 100% 25.89 50.8%
Stage Il 93% 18.82 20.9%
Stage Il 72% 9.58 7.5%
Stage IV 22% 2.93 1.5%
Expected life years 22.85
Average work loss (months) 5.54

Expected
Difference
95% Stage in Stage
Confidence Distribution Distribution Work loss
Intervals in TNBCRP (8) (BMSP-TNBCRP) (in months)
[10.8%, 30.9%] 4.9% 14.5% 2
[38.2%, 63.2%] 26.6% 24.1% 6
[11.9%, 32.6%] 44.9% -24% 6
[2.5%, 16.6%] 20.8% -13.3% 9
[0.0%, 8.0%] 2.8% -1.3% 12
18.68 417
6.60 -1.06

AJCC: American Joint Committee on Cancer; BMSP: Bahgesehir Mammography Screening Project; TNBCRP: Turkish National Breast Cancer Registry

Program

total costs associated with loss of work (22). We estimated all the costs
using 2014 Turkish Liras (TL) and also converted the costs for sum-
mary outcomes into US Dollars using the average exchange ratio of (1

USD=2.2TL) in 2014 (23).

Cost-effectiveness analysis

We used US dollars as the cost measure and “life years saved” as the
effectiveness measure. BMSP has been implemented for five years.
Therefore, we calculated the total costs associated with BMSP for five
years. Similarly, we estimated the costs under TNBCRP for five years.
On the other hand, we used a life-time horizon for the effectiveness
outcome, since the full effects of screening on women are observed
only until patients die due to breast cancer or non-breast cancer.

We used the society’s perspective for our calculations. For this purpose,
we obtained all costs related to the diagnosis, treatment, and follow-up
& surveillance of cancer cases from SGKs lists of healthcare services
and medications. As described earlier, the administrative and operational
costs in BMSP were estimated separately using the primary-level data.

Sensitivity analysis

We performed two types of sensitivity analyses. Firstly, we conducted a
sensitivity analysis on the stage distribution observed under BMSP. For
this purpose, we used the lower and upper bounds for the confidence
intervals for the proportion of cancers diagnosed at a particular stage.
Namely, we assumed that the proportions of stage 0 and stage I can-
cers among all cancers under BMSP were equal to the lower bounds
for these quantities. We further assumed that the proportion of stage
III and stage IV were the same as those observed in TNBCRP and
the remaining cancers were observed in stage II and we recalculated
the incremental cost-effectiveness ratio (ICER) value. Therefore, this
sensitivity analysis considered a scenario where the benefit of screen-
ing was smaller than what was observed in our base case. Secondly, we
conducted a one-way sensitivity analysis on other inputs and presented
them in a tornado diagram (24).

Statistical analysis

All statistical tests were performed in R (25). We used the exact Bino-
mial method for computing confidence intervals and Chi-square test
considering continuity correction for comparing stage distributions.

Results

Clinical outcomes and stage distribution observed with BMSP

After the third screening round, a total of 7234 women were screened.
Among these, 67 women were diagnosed with breast cancer; therefore,
the overall cancer detection rate was 9.3 per 1.000 women (67 out of
7234). We found that 48% of the women diagnosed with breast cancer
were women aged 40-49 while 59% of the screened women were in
the age group of 40-49 years. The mean age for the women diagnosed
with breast cancer was 52. Table 1 includes the breast cancer stage dis-
tribution observed in BMSP as well as the stage distribution observed

in TNBCRP using the AJCC historical stage definition.

The stage distribution between the BMSP and TNBCRP is statistically
significant (p-value<0.0001). The mean life expectancy for the Turkish
women in the screened population (40-69) is 25.89 years according to
2010 Turkish life tables (26); therefore, we calculated the rate param-
eter for survival without breast cancer (§) as 0.0386=1/25.89 using
25.89 years as an input. We found that the total expected life years
for 67 patients diagnosed with cancer was 1530.87 years (22.85%67)
under the BMSD, and 1251.41 years (18.68*67) under the TNBCRP.
Therefore, after three biennial mammography screenings, the BMSP
led to a saving of 279.46 life years (1530.87-1251.41) for 67 patients

(4.17 saved life years per woman diagnosed with cancer).

Cost outcomes of BMSP

Table 2 shows the costs associated with BMSP and TNBCRP after the
third screening round. We provided the details of the computations in
the appendix. We assumed that the cost of screening for TNBCRP was
0, which provided a conservative estimate for the cost-effectiveness of
BMSP. The costs of diagnosis and treatment are estimated to be higher
in TNBCRP than in BMSP due to the additional treatment cost for
patients diagnosed at more advanced stages when there is no or limited
screening.

Cost-effectiveness analysis

The expected 5-year overall survival rates and expected life years after
breast cancer diagnosis by stage, and expected differences among stage
distribution of 67 patients were shown in Table 1. Similarly, the cost
differences between BMSP and TNBCRP were presented in Table 2.
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Table 2. Cost outcomes for BMSP with comparison to TNBCRP

Costs BMSP
Cost of screening including false positives 1,875,260 TL
Cost of diagnosis and treatment 1,392,228 TL
Cost due to work loss 322,214 TL
Total Cost 3,579,499 TL

Expected Expected

Difference between Difference
BMSP and between BMSP
TNBCRP (in TL) and TNBCRP (in USD)

1,875,260 TL 852,391 USD
-323,879 TL -147,218 USD
-61.604 -28.002 USD
1,491,727 TL 677,171 USD

BMSP: Bahgesehir Mammography Screening Project; TNBCRP: Turkish National Breast Cancer Registry Program

Average saved life years per |
woman diagnosed with breast cancer

Cost of screening

Cost of diagnostic and treatment

Monthly cost of loss of work

$0 $5.000 $10.000

ICER (Cost/LY)

Figure 1. Tornado Diagram. This figure summarizes the results of
one-way sensitivity analysis. In this figure, the x-axis represents the
ICER per life years (LY) gained by BMSP over TNBCRP and the y-axis
lists the parameters that were changed as part of one-way sensitivity
analysis that was ordered with respect to their effect on ICER

We estimated that the BMSP program led to an additional 279.46
life years (67*4.17 life years per woman in Table 1) over TNBCRP
with an additional cost of $677.171 (Table 2), which implies an in-
cremental cost-effectiveness ratio (ICER) of $2.423 per an additional
life year. The World Health Organization recommends that any health
care program with an ICER value smaller than the per capita GDP of a
nation is highly cost-effective (27). Since the ICER of BMSP program
over TNBCRP is smaller than GDP per capita in Turkey ($10.515as
of 2014), BMSP program is highly cost-effective (28).

Sensitivity analysis

For our first sensitivity analysis, we assumed that the proportion of
cancers diagnosed in Stages 0 and I was equal to the lower bounds of
the confidence intervals, 10.8% for Stage 0 (base-case was 19.4%) and
38.2% for Stage I under BMSP (the base case was 50.85). We assumed
that the proportions of cancers diagnosed in Stages III and IV were
the same as those observed under TNBCRP, i.c., the proportion of
cancers diagnosed in Stage III was 20.8% (base case was 7.5%) and the
proportion of cancers diagnosed in Stage IV was 2.8% (the base case
was 1.5%), respectively. Finally, the proportion of cancers diagnosed
in Stage II was (1-10.8%-38.2%-20.8%-2.8%=27.4%) whereas it was
20.9%. We found that this assumed conservative distribution of stages
would save 82.89 life years with an additional expense of $698,931 US
dollars; therefore, the ICER was $8.433 US dollars per additional life
year, implying that BMSP would still remain cost-effective.

Figure 1 presents the results of our one-way sensitivity analysis on four
inputs parameters: average life years saved with BMSD average cost of

screening including false positives, monthly cost of loss of work, and
cost of diagnosis and treatment. We found in Table 1 that the BMSP
led to an average saving of 4.17 life years per woman diagnosed with
cancer over TNBCRP; therefore, we chose the range of average saved
life years per woman between 1 year and 5 years. Similarly,

Table 2 implies that the average cost of screening including false posi-
tives was approximately 1,875,260 TL/(7234*3)=86 TL ($39 US Dol-
lars); therefore, we chose the range for cost of screening between $25
and $100. There were many inputs for the average cost of diagnosis
and treatment as explained in the appendix; therefore, for this param-
eter, we used 50% of all input costs as the minimum value and 200%
of all inputs costs as the maximum value. Finally, we used the range of
($350, $500) for the monthly cost of loss of work (the base case was
$395 US Dollars, i.e., 869 TL). We found that the most critical input
parameter affecting the ICER of BMSP was average life-year savings
per woman due to the BMSP. As expected, as the cost of diagnosis and
treatment, monthly cost of loss of work, and average saved life years
per woman due to BMSP increase, the ICER becomes smaller (i.e.
BMSP becomes more cost-effective). On the other hand, as the cost
of screening increases, the ICER becomes larger (i.e. BMSP becomes
less cost-effective). For all the parameter values, we found the BMSP
to remain cost-effective.

Discussion and Conclusion

The potential effects and cost-effectiveness of screening programs in
LMIC and developing countries such as Turkey are not extensively
studied. It is known that breast cancer is typically diagnosed at more
advanced stages in countries with little or no screening and a lack of
breast cancer awareness compared to countries that have a population-
based screening program. In line with this observation, our present study
finds that BMSP, first organized population-based screening program
implemented in Turkey, led to a shift in the stage distribution of breast
cancers such that a smaller number of breast cancers are diagnosed in
regional and distant stages with a significant increase in the proportion
of DCIS and localized breast cancers. We conducted a simple modeling
study to evaluate the potential cost-effectiveness of screening in Turkey
and found that a nationwide biennial mammography screening policy
between ages 40-69 may be highly cost-effective in Turkey under our
base case assumption. We performed an extensive sensitivity analysis
and found that for all scenarios, the ICER would stay below the well-
accepted cost-effectiveness threshold of GDP per capita.

While our study does not use any data from the other LMIC and de-
veloping countries, it demonstrates that breast cancer screening could



be cost-effective for other LMIC countries, as well. Existing modeling
studies that evaluated the value and cost-effectiveness of breast cancer
screening in LMIC countries typically focused on evaluating clinical
breast exam as a screening tool and reported conflicting results (29-32).
Despite the controversy, (31) the Middle Resource Scenarios Working
Group of the Breast Health Global Health Initiative concluded that
“breast cancer early detection programs continue to be important,
should include clinical breast examination with or without mammog-
raphy, and should be coupled with active awareness programs” (33).

As noted before, there are no cost-effectiveness studies utilizing prima-
ry-level screening mammography data from the Turkish female popu-
lation. There are few studies that report on potential cost-effectiveness
of mammography screening in Turkey. While two prospective stud-
ies (34,35) found that mammography screening reduced costs com-
pared to the no-screening scenario (i.e. mammography screening is
less expensive and leads to better health outcomes than no screening),
another recent study (36) found that mammography screening was
highly cost-effective (i.e. the ICER of 40-69 biennial screening over
no screening is $330 US dollars). Similarly to these studies, we found
mammography screening to be cost-effective but with a higher ICER
value.

There are several important points as the findings of our study are
translated into a nationwide screening program. On one side, it is like-
ly that the positive findings on the benefits of screening with BMSP
may not be observed at the same level when a nationwide screening
program is implemented. For example, the performance of radiolo-
gists in a nationwide program may be worse than that of radiologists
working for the BMSP and our findings may have overestimated the
benefits of screening. On the other hand, it is also possible that we may
have overestimated the cost of screening such as the cost of screening
mammography. In summary, there are several similar translational is-
sues that need to be considered carefully before making use of our

findings.

Our study has several limitations. Firstly, while this is the first at-
tempt for such a study in Turkey, our study’s sample size is still limited.
Therefore, we found wider confidence intervals for the breast cancer
stage distribution under the BMSP. Secondly, our estimates for costs
are very accurate whereas our estimates for life years are based on a
simple approach utilizing data from SEER and stage-specific 5-year
survival rates due to the unavailability of realistic estimates for stage-
specific life expectancies for Turkish women. For example, it is possible
that associating the same stage-related survival for the BMSP and the
TNBCRP may lead to less favorable outcomes for the TNBCRP (37).
Therefore, this assumption may have caused our study to underesti-
mate the benefits of screening. Ideally, one would use an established
microsimulation model such as those used as part of NCI's Cancer
Intervention Surveillance Network (CISNET) project to estimate the
life expectancies for women undergoing screening more accurately
(38-40). However, there is no such validated model that uses primary
data of Turkish female population; therefore, we leave this for future
research. Finally, although our study implicitly accounts for over-diag-
nosis (i.e. the life-year savings for women diagnosed with cancer are 0
as they may die due to other causes before death due to cancer occurs),
we are unable to estimate the rate of over-diagnosis, which is a poten-
tial harm of screening.

In summary, we found that mammography screening may significantly
shift the stage distribution of breast cancer in Turkey. Furthermore, we

Ozmen et al. Cost-Effectiveness of Breast Cancer Screening

found that an organized population-based screening program may be
cost-effective in Turkey as well as in other LMIC countries. However,
due to the limitations described above, more research is needed to fur-
ther validate the findings of our study.
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ABSTRACT

Objective: Breast cancer related lymphedema (BCRL) is a drastic situation that affects patients who have undergone breast cancer surgery. The
impact of this condition on individuals” quality of life should be investigated in more detail to obtain better treatment results.

Materials and Methods: In total, 65 patients with BCRL participated in this study. Nottingham Health Profile (NHP) was used to evalu-
ate the validity of associated domains in Lymphedema Quality of Life Tool (LYMQoL). Both the LYMQoL and NHP were filled out by BCRL
patients. To evaluate its test-retest reliability, the LYMQoL was subsequently performed seven days following its initial application. Measurement
properties such as internal consistency, test-retest reliability, criterion validity and factor structure were tested. The internal consistency was as-
sessed via Cronbach’s alpha; test-retest reliability was assessed by the intra-class correlation coefficient (ICC).

Results: Cronbach’s alpha values ranged from 0.74 to 0.91 for the LYMQoL total and domain scores. Test-retest reliability was excellent
(ICC=0.92-0.99). When the relation between LYMQoL and NHP was investigated, ‘good’ to ‘very good’ correlations were obtained (r=0.539-
0.643, p<0.05) for all domains of LYMQoL. Exploratory factor analyses demonstrated a four-factor structure.

Conclusion: Turkish version of LYMQoL is a valid and reliable measurement tool to evaluate the quality of life in patients with BCRL.

Keywords: Validity, Reliability, Lymphedema Quality of Life Tool, Turkish version, Breast Cancer Related Lymphedema
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Introduction

Breast cancer is the most frequent cancer and the major reason of cancer related deaths among women in the world. Incidence in Tur-
key was 39/100.000 in 2010 and increased to 46/100.000 in 2013 (1, 2). Since the incidence of breast cancer among Turkish women
is increasing, the number of women affected by complications of its treatment is increasing, as well. Breast cancer-related lymphedema
(BCRL) is one of the most distressing complication of breast cancer treatment (3). BCRL can manifest directly after surgery or, in most
cases, in the first two years after breast cancer treatment (4, 5). Systematic reviews suggest that more than one in five women who survive
breast cancer will develop arm lymphedema (6). BCRL can be described as the excessive accumulation of protein-rich fluid in interstitial
tissue of the arm, hand, and/or chest wall that can occur after breast cancer surgery or radiation therapy (7). This chronic and incurable
condition causes physical and psychological disorders. Patients may develop symptoms such as heaviness, tightness, stiffness, impaired
upper limb function and body image, which are all related with swelling (8). Apart from these symptoms, situations such as inability to
find a proper outfit, to wear watch or ring trigger psychosocial problems that affect the quality of life (QoL) among breast cancer survi-
vors. Breast cancer survivors with BCRL have a significantly lower QoL than patients without BCRL (9). Therefore, QoL is an important
outcome measure in many breast cancer studies. In clinical settings, generic health-related quality of life (HRQoL) questionnaires are
used due to lack of lymphedema-specific questionnaires specific questionnaires... along with cultural adaptation and validation studies are
not exist yet. However, HRQoL questionnaires are incapable of evaluating both the symptoms and treatment outcome; therefore, they
cannot evaluate problem specific conditions. Thus, the use of disease specific questionnaires has a role in this manner. Disease-specific
HRQoL questionnaires such as Lymphedema Quality of Life (LYMQoL) are more likely to track changes more specifically in QoL in
comparison with HRQoL measures. The LYMQoL is a comprehensive questionnaire designed to measure QoL in patients with BCRL.
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LYMQoL was developed by Keeley et al, which is a self-report ques-
tionnaire that assesses upper limb lymphedema symptoms and ability
to perform common functional activities in patients with BCRL (10).
The LYMQoL has been validated in the English and Dutch languages.
However, validation of LYMQoL for upper limb lymphedema in the
Turkish language has not been performed yet (11). The aim of this
study was to translate the English version of LYMQoL to Turkish and
to test the reliability and validity of the Turkish version of the ques-
tionnaire among patients with BCRL in Turkey.

Material and Methods

Instrument

The LYMQoL was designed as a disease-specific HRQoL measure by
Keeley in 2010 (10). Its questions can be gathered under four domains
being function, appearance, symptoms and mood. It consists of 21
questions. The last question ‘overall quality of life’ scale investigates the
general QoL. Item scoring in each domain is as follows: Not at all=1,
A little=2, Quite a bit=3, A lot=4. The total score for each domain is
calculated by adding up all the scores together and dividing it by the
total number of questions answered. If fewer than 50% of the items
were answered, the whole domain is scored as 0. The LYMQoL total
score and each domain score have a range between 1 and 4. Higher
scores indicate lower quality of life. The last question about the ‘overall
quality of life” item is scored through 0 to 10. Higher scores indicate a
better overall QoL (8).

Translation and constitution of the Turkish version of LYMQoL
After permission was granted for translation and use of LYMQoL from
the copyright holder Keeley the standard translation method was fol-
lowed, which was established by previous studies (12). The English
version was first translated independently to Turkish by two native
Turkish speakers (a physiotherapist specialized in lymphedema and
a professional translator). A panel consisting of these two translators
and one bilingual author (Y.B) critically reviewed the translations to
reveal the first draft of Turkish version of LYMQoL. Two other bilin-
gual speakers who did not know the original questionnaire translated
this draft back to English. The discrepancies among the original ver-
sion and the translated versions were analyzed by the panel (consist-
ing of all five members). Semantic and conceptual equivalences were
discussed, and a draft version of the questionnaire was developed. In
the next step, the Turkish LYMQoL was firstly tested on a sample of
20 Turkish female patients with BCRL as a pilot study. The aim was to
detect problems with the questionnaire such as wording, terminology,
instructions, items and whether the questionnaire was understandable
or not. After completion of the questionnaire, an interview was held
with patients to investigate the understandability of each item. They
were asked to comment on items and offer recommendations for im-
provement. All patients reported that the questionnaire was easily un-
derstandable, readable and culturally relevant. No problematic items
were observed in the Turkish translated version of LymQoL.

Nottingham health profile

Nottingham Health Profile (NHP) was used to measure the generic
HRQoL. NHP is a self-administered questionnaire which is used to
evaluate perceived health problems. NHP includes 38 questions with
assigned individual score under six domains as energy level, pain, emo-
tional reaction, sleep, social isolation, and physical abilities. The sum
of maximum scores for all domains is 100. For the calculation of final
score in each domain, variation in the number of items per domain
was estimated by computing the percentage score (i.e., each sum was

multiplied by 100 and divided by the number of items in the domain).
Possible scores ranged from 0 (indicating all “no” answers in that do-
main or absence of distress) to 100 (all “yes” answers indicating maxi-
mal distress). Lower NHP scores indicate a better QoL. The reliability
and validity of Turkish NHP was demonstrated (13).

Study sample

Eighty-seven women with BCRL were recruited to the study between
June 2016 and December 2016 at the lymphedema outpatient clinic
in School of Physical Therapy and Rehabilitation in Abant Izzet Baysal
University. BCRL was diagnosed by the medical oncologist and pa-
tients were also evaluated by the circumference measurement method
in which the diagnostic criteria was chosen as having a circumferential
difference of 2 cm or above in their arms compared to the contralateral
arm. The sample size for this study comprised of patients who were
referred to the lymphedema outpatient clinic for being informed and
learning treatment options about BCRL. The inclusion criteria for this
study were as follows: having BCRL, 18 years of age or older, able to
read, speak, and understand Turkish, being a volunteer to be recruited
in this study. Patients with acute infection, lymphangitis, breast cancer
recurrence, ongoing chemotherapy, radiotherapy, history of trauma,
thrombosis in upper limbs and having open wounds in the affected
limb were excluded from the study. All patients were asked to fill in the
LYMQoL and NHP questionnaires. Then, they were asked to refill the
LYMQoL one week later. This study was approved by the local ethics
committee. (31 May 2016; number 2016/98). Written informed con-
sent was taken from the participants after oral and written information
was given to them.

Reliability

The reliability of LYMQoL was evaluated by means of the internal
consistency and test-retest analysis. Internal consistency measures the
consistency of responses across the questionnaire and the subscales.
Internal consistency was determined by using Cronbach’s alpha coef-
ficient. Commonly accepted values for Cronbach’s alpha are described
as excellent (a>0.9), good (0.9>a>0.7), acceptable (0.7>a>0.6), poor
(0.6>a>0.5) and unacceptable (a<0.5) (14). Test-retest reliability was
tested by administering a questionnaire to the patient on two sepa-
rate times without any substantial changes in her symptoms. Retest
analysis was done after seven days. It was calculated by using intra-
class correlation coeflicient (ICC). Correlation coeflicient power was
categorized as poor (<0.40), fair to good (0.40-0.75), and excellent
(>0.75). A correlation coefhicient of 0 indicates no reliability, whereas
a value of 1 indicates excellent reliability (15).

Validity

Criterion validity means the degree to which an instrument measures
what it is intended for. The criterion validity of the LYMQoL was
determined by calculating Pearson’s correlation coeflicient between
the patients’ LYMQoL and the NHP scores. The Pearson’s r correla-
tion coeflicient is used for the criteria of poor (r<0-0.20), fair (r=0.21-
0.40), moderate (r=0.41-0.60), good (r=0.61-0.80), and excellent
(r>0.81-1) (16).

Factor analysis

The main purpose of factor analysis is to reduce items into smaller
groups, which are called factors. Factors contain correlated variables
and are typically quite similar in terms of content. Exploratory factor
analysis allows the researcher to determine the underlying domains or
factors that exist in a set of data (17).



Statistical analysis

Descriptive analyses were used to calculate means and standard devia-
tions of the demographic variables. The distribution was determined
by the normality tests. ‘Overall quality of life’, total score of LYMQoL
and differences between baseline and last measurements in four do-
mains were compared via the Wilcoxon Signed Rank Test. Internal
consistency was assessed by Cronbach’s alpha coeflicient between
items. Test-retest reliability of each item was investigated via the Kappa
coeflicient while test-retest reliability, which consisted of four domains’
total scores, was assessed with the (ICC). Pearson correlation analysis
was used for correlations between values of total scores of LYMQoL
and NHP for the investigation of the validation of LYMQoL question-
naire. Exploratory factor analysis was used to investigate the structure
of questionnaire. Within this analysis, the Kaiser-Meyer-Olkin test
was used to investigate whether factor analysis was appropriate for data
structure or not. The factor structure was assessed with maximum like-
lihood extraction and Varimax rotation (18).The internal consistency
was assessed by using Cronbach’s alpha coeflicient. Alpha values 0.7
are considered as satisfactory. Test- retest reliability was assessed using
(ICC). Ciriterion validity was assessed by Pearson’s correlation coef-
ficient. Correlation coefficient was categorized as poor (0-0.20), fair
(0.21-0.40), moderate (0.41-0.60), good (0.61-0.80), and excellent
(0.81-1). The statistical significance level accepted as p<0.05. PASW
(SPSS Institute, Chicago, IL, USA. versiyon 18) was used for the sta-
tistical analyses.

Results

In total, 87 patients with BCRL were screened for participation in the
study. Ten patients were excluded from the study due to their inability
to meet inclusion criteria. Six participants had acute infection, 2 of
them had active metastasis and 2 of them had no ability to read and
write. The second evaluations were missed in 12 participants. Thus,
this study was started and completed with 65 participants in total with
an attrition rate of 25% (22/87).The mean age was 50.6+12.45 years.
Forty-nine patients (75.4%) had unilateral arm lymphedema. Demo-
graphic characteristics and clinical features of the patients are shown

in Table 1.

Cronbach’s Alpha value of the total score of LYMQoL and domains
(Functional Aspects, Appearance/Body image, Symptoms, Mood/
Emotions) were recorded as 0.91, 0.76, 0.79, 0.70 and 0.94, respec-
tively. These values indicated that the questionnaire has ‘good to excel-
lent’ internal consistency. Test-retest ICC value (95% confidence inter-
val) of each domain varied between 0.92 and 0.99, p<0.001 (Table 2).
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According to the ICC values, it was shown that the LYMQoL had

excellent test-retest results.

The LYMQoL correlated very well with the ‘overall quality of life’
and NHP as having a good criterion validity of the LYMQoL in this
population. The ‘overall quality of life’ had negative correlation with
all the domains of LYMQoL. The p values were found significant in all
parameters except for correlation between Energy Level (EL) of NHP
and symptoms domain of LYMQoL. The p values of ‘overall quality of
life’ and NHP total scores were all significant (Table 3).

The floor and ceiling effects were determined by calculating the rate of
participants in which lowest and highest scores in each item most The
floor-ceiling effect was calculated for the first measurement of ques-
tions within LYMQoL and possibility of participants who replied to

“1” in 15" question was much more when compared to other ques-

Table 1. Demographic characteristics and clinical
features of the patients (n=65)

Minimum Maximum  XiSD
Age (years) 24 75 50.6+12.45
Height (m) 1.48 1.78 1.60+0.06
Weight (kg) 45 103 71.0+14.06
BMI (kg/m2) 15.76 4198  27.82+5.79
Lymphedema duration (year) 1 18 4.3213.06

BMI: body mass index; X+SD: meantstandard deviation

Table 2. Reliability of Lymphedema Quality of Life
Questionnaire (LYMQol) (n=65)

LYMQoL Domain ICC (95% CI) P

Functional Aspects 0.99 (0.983-0.994) <0.001
Appearance/Body image 0.99 (0.983-0.994) <0.001
Symptoms 0.98 (0.982-0.993) <0.001
Mood/Emotions 0.99 (0.986-0.995) <0.001
Total LYMQoL 0.99 (0.993-0.997) <0.001

ICC: intra-class correlation coefficient p<0.05

Table 3. Criterion validity of Lymphedema Quality of Life Questionnaire (LYMQol)

NHP Energy Level Pain
LYMQoL Domains r p r p r p
Functional Aspects 0.539 0.000 0.328 0.008 0.559 0.000
Appearance/Body image 0.541 0.000 0.405 0.001 0.503 0.000
Symptoms 0.543 0.000 0.153 0.224 0.562 0.000
Mood/Emotion 0.555 0.000 0.311 0.012 0.580 0.000
Total LYMQoL 0.643 0.000 0.365 0.003 0.646 0.000

r: pearson correlation coefficient p<0.05; NHP: Nottingham Health Profile

Emotional Social Physical Overall Quality
Reactions Isolation Sleep Activity of Life'

r p r P r P r P r p
0.329 0.007 0.310 0.013 0.322 0.009 0.446 0.000 -0.642 0.000
0.309 0.012 0.272 0.030 0.412 0.001 0.367 0.003 -0.655 0.000
0.481 0.000 0.388 0.002 0.468 0.000 0.337 0.006 -0.571 0.000
0.403 0.001 0.345 0.005 0.412 0.001 0.317 0.010 -0.535 0.000
0.446 0.000 0.382 0.002 0.484 0.000 0.421 0.000 -0.707 0.000

125



126

Eur J Breast Health 2017; 13: 123-128

Table 4. Factor analysis loadings of the LYMQoL

Factors

Item 1 2 3 4

1.Affect daily activities 679 208 .133 .273
2. Affect leisure activities .624 276 .504 .253
3. Depend on the other people 912 276 .123 -.055
4, Affect appearance 227 876 267 -.147
5. Difficulty finding clothes to fit 301 .610 .305 -343
6. Difficulty finding clothes to wear 369 .764 .186 -311
7. Affect feel about yourself -036 .594 .535 .071
8. Affect relationship with other people .296 .587 .233 .520
9. Cause you pain -002 .150 .731 .244
10. Numbness in your swollen arm .200 .056 .866 -.261
11. Feelings pins and needles 119 .016 .817 .063
12. Feel weak -011 .203 .376 .157
13. Feel heavily 132 240 .448 352
14. Feel tired -222 -147 720 .215
15. Trouble sleeping -250 .048 .198 .795
16. Difficulty concentrating on things 210 .406 .036 .788
17. Feel tense .205 .195 .048 .851
18. Feel worried 270 219 .101 .861
19. Feelirritable 146 211 172 .848
20. Feel depressed 211 186 .140 .855

tions, while the replies “4” were much higher in number than others
in the 5 question.

When exploratory factor analysis was conducted with items within
the questionnaire, considered...as...appropriate-Olkin test value was
found 0.781. It was considered appropriate to conduct a factor anal-
ysis with the questionnaire due to value is above 0.50. Besides, the
sphericity test resulted in the conclusion that the correlation matrix
did not have a spherical structure (p<0.0001). This result shows that
correlations were significant between items of questionnaire and the
factor analysis was suitable. Furthermore, it was deduced that it was
not necessary to eliminate any items from questionnaire since all the
diagonal elements were above the value of 0.50 in anti-image matrix.
After factor loadings were gained, they were rotated with the Vari-
max rotation method; factor loadings were obtained and finally, four
significant factors were achieved in the Turkish version of LYMQoL
and the factor structures were the same as in the original version.
The same items appeared in the same factors. We selected four fac-
tors which explained 74.9% of the total variance, each accounting for
44.3%, 13.9%, 10.7% and 6.1% of the total variance, respectively.
Factor loadings constituted in the study and factor names are shown in

Table 4.
Discussion and Conclusion

During the data collection period, there were no validated Turkish ver-
sions of any lymphedema questionnaires. Thus, the aim of this study

was to translate the original version of the LYMQoL to Turkish for
Turkish-speaking patients with BCRL and to evaluate its validity and
reliability. The results of the current study showed that the Turkish ver-
sion of LYMQoL was a reliable, internal consistent and valid question-
naire for determining the HRQoL in patients with BCRL.

Breast cancer related lymphedema is a chronic condition which can oc-
cur after removal of axillary lymph nodes and radiotherapy. Some wom-
en with BCRL can fall into depression and think that this condition is
much worse than breast cancer itself when they figure out that lymph-
edema is a chronic disease and only its symptoms could be brought un-
der control (19). In this situation, attention should be paid on quality
of life of women with BCRL (20). Velonovich et al (21) showed that
lymphedema-related symptoms (swelling, heaviness, firmness, pain,
hardness, reduced extremity mobility etc.) have negative impact on
physical and functional well-being and these affect the QoL negatively.
Ridner et al (22) stated that patients who have more symptoms and
more need for self-care have a lower QoL. Yet, the generic HRQoL
measurements which are used often do not provide detailed informa-
tion in comparison with disease-specific HRQoL questionnaires since
they can only show the picture of general deficit (23). For instance,
the volume of the lymphedematous extremity cannot completely re-
flect the effect of disease of an individual. The social and psychological
problems, which are primarily caused by the disease, and the patients
well-being are ignored. The effect of the disease on daily life is reflected
better by the evaluation of disease-specific HRQoL. Thus, evaluation of
disease-specific HRQoL is important for the determination of both
the patient’s situation and effectiveness of the administered treatment
(23). The LYMQoL is a specific questionnaire which assesses the QoL
in BCRL patients (10). In this study, LYMQoL was translated and
validated for Turkish-speaking patients with BCRL. Patients answered
the Turkish version of LYMQoL without any difficulties.

In version studies, for test-retest analyses, various time intervals
were selected between test-retest periods. In the original version of
LYMQoL, the time interval between test-retest was one week, and in
the Dutch version for lower limb lymphedema it was two weeks. It was
reported that no significant differences were found between two days
and two weeks of test-retest time intervals. In the present study, the
time interval between test-retest was selected as seven days based on
the report of Marx et al (24).

Cronbach’s Alpha value of the total score of LYMQoL was recorded
as 0.91 and the ICC values were recorded in the range of 0.92 and
0.99. According to the results, the Turkish version of LYMQoL has
an excellent internal consistency and test-retest reliability. Keeley et
al (10) did not report the ICC value for the test-retest reliability and
Cronbach’s Alpha value of total LYMQoL, while they indicated only
Cronbach’s Alpha values for the domains of LYMQoL. The internal
consistency of the English version of the LYMQoL was reported to be
in the range of 0.83-0.88. Similar findings were obtained in the Turk-
ish version of LYMQoL. In this study, the Cronbach’s Alpha values of
the domains of LYMQoL were in the range between 0.70-0.79. For
criterion validity in the English version, the correlation was investi-
gated ..between..the...domains of EORTC QLQ-C30 and LYMQoL.
It was reported that a good correlation was found. During the study
process, NHP was used for criterion validity due to the absence of a
Turkish lymphedema-specific HRQoL questionnaire since it is widely
used in Turkish population and it also has relatively good readability
and comprehensibility. ‘Good’ to ‘very good’ correlations were found

between domains of the Turkish version of the LYMQoL and the



NHP total scores (0.539-0.643) and as expected, negative correlations
were found between LYMQoL and ‘overall quality of life’ (-0.535,
-0.707). Based on these findings, the Turkish version of the question-
naire appears to have ‘good’ to ‘very good’ validity. It was thought
that if Turkish disease specific HRQoL questionnaire had been used,
it could was obtained for criterion validity. There is already only one
specific questionnaire translated into Turkish, the Lymphedema Func-
tioning, Disability and Health Questionnaire (Lymph-ICF) (25). Nev-
ertheless, this questionnaire could not be used since it was published
while we were in the data collection period. When investigating the
factor analyses, four domains existed in the original questionnaire. It
was seen that the Turkish version has four domains in the factor analy-
sis that was conducted, as well. Besides, the floor-ceiling effect analyse
was not done in the original questionnaire whereas it was also applied
to the Turkish version of the LYMQoL in our study. In the 5% item,
“Difhiculty finding to clothes”, the possibility of “4: A lot” answer was
much higher than the other answers; while in the 15 item, “Trouble
sleeping” the answer “1: Not at all” was much more common than the
others. These were expected results since difficulty with finding clothes
is natural in lymphedema patients because of their severe swelling as
it was investigated in the 5% item “Trouble sleeping”, which was also
less in proportion. This can be explained with the generally painless
characteristic of lymphedema. We could not evaluate the responsive-
ness of the questionnaire due to the lack of treated patient population
because most patients who referred to the outpatient clinic had no
insurance for treatment costs. Keeley et al (10) assessed the responsive-
ness of the questionnaire one week and one month after the treatment;
yet they stated that there were no significant differences although im-
provement was observed with the treatment in the resulting LYMQoL
scores. They also concluded that was occurred due to the small sample
size. Patel et al (26) stated that LYMQoL was a condition-specific in-
strument that could be used to track changes in the QoL throughout
a lymphedema treatment. They also noted that the use of LYMQoL
indicated that some domains improved earlier than others. In a simi-
lar manner, Terumi Iuchi et al (27) stated that improvements in QoL
could be evaluated by using the LYMQoL measure regarding the
Complex Decongestive Therapy.

There is a number of questionnaires that evaluate disease-specific
HRQoL in upper limb lymphedema such as Wesley Clinic Lymphede-
ma Scale (WCLS) (28), Upper Limb Lymphedema-27 (ULL-27) (29),
Lymph-ICF (25). However, all of these questionnaires have disadvan-
tages in their own way. There is no responsiveness analysis of Lymph-
ICF even though the Turkish version was published this year (30) and
the scoring system is not completely understood by patients (25).
Wesley Clinic Lymphedema Scale is a questionnaire derived from the
questionnaire Functional Living with Cancer. Yet, the words “disease”
and “cancer” were replaced with “lymphedema” in WCLS. Further-
more, no validity and reliability studies currently exist. Thus, it is not
appropriate for evaluating lymphedema. In the original version of the
LYMQoL, it was indicated that the questionnaire could not evaluate
the trunk, genital, head and neck lymphedema, which was considered
a limitation (10). This limitation is not specific to LYMQoL only as all
the questionnaires mentioned above cannot evaluate the lymphedema
separately from the extremity.

A measurement tool should not take a long time for both the clinician
and patient. Additionally, it should be easy to use. 93% of patients
indicated that they completed the original version of LYMQoL easily
and 99% indicated that the items were easily understandable, only
1% of patients indicated that the questionnaire was too long (10).
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In our point of view, LYMQoL is short and compact and these could
be assumed as the most important advantages as compared to other
questionnaires. Our patients remarked that the questionnaire was eas-
ily understandable and they spent five minutes on average to complete
the questionnaire. As shown in the pilot study, no incomprehensible
questions were found. Since questions were found understandable by
patients, no changes were necessary to take into consideration. During
the data collection process, no negative situations were observed in the
light of feedbacks received from our patients. We believe that more de-
tailed and specific questions about lymphedema such as compression
and infection-related questions should have been included in original

questionnaire based on our clinical experiments.

In conclusion, the Turkish version of LymQoL is a disease specific
HRQoL questionnaire for BCRL patients and it is appropriate to
use in the Turkish population. Because it is short and easy-to-apply,
it can be recommended as a clinical outcome measure for disease-
specific HRQoL evaluation in patients with BCRL. As a future study,
the responsiveness of Turkish LYMQoL for BCRL patients in the
Turkish population should be investigated. Besides, another disease
specific Turkish HRQoL tool should be used regarding criterion va-
lidity.
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ABSTRACT

Objective: This study aimed to analyze 100 most cited articles in breast cancer research.

Materials and Methods: The data in this study were obtained by a search conducted on the Web of Science (WOS). In brief, the term “breast
cancer” was typed in the search box of WOS basic research including all the years and the data. The analysis was carried out by compiling the top
100 cited articles in the shortlist as sorted by the journals, categories of the studies, the countries, the centers, the authors and the publication date.
No statistical methods were used in the study. All data were reported as percentages, numbers and bar charts on tables.

Results: Our findings showed that the most frequently cited article received 7609 citations to date. Most articles were published in the New England Journal
of Medicine. 81% of the studies originated from the USA. The National Institutes of Health (NIH USA) was ranked the first with 21% and it was followed by
Harvard University in terms of number of published articles. 42% of the articles were published under the category of medicine and general internal medicine.
Conclusion: Top 100 most cited articles originated from the United States. The highest number of articles among the top 100 articles were
published in New England Journal of Medicine and National Institutes of Health NIH USA was the leading institutes published the most articles.

Keywords: Breast cancer, citation, research

Cite this article as: Uysal E. Top 100 Cited Classic Articles in Breast Cancer Research. Eur J Breast Health 2017; 14: 129-137.

Introduction

There has been a growing increase in the incidence of breast cancer (1), which is still the most significant cancer-related cause of female mor-
tality (2). In spite of significant progress in the management of breast cancer, the search for a curative treatment is still ongoing. Although
a number of crucial studies and clinical trials have significantly contributed to the improvement of breast cancer care, many often remain
unknown to the majority of clinicians, suggesting a need to identify at least the top 100 most cited studies in the field. Actually, in the
past, there were a couple of studies which identified the most cited articles in several fields such as digestive disease and psychology (3, 4),
which helped the researchers in this field to easily access them. This identification is important because the decisions made by the clini-
cians are generally based on the evidence and the studies with a high impact (5). The most significant component of the methodological
qualities of studies is associated with an increase of citation and a high impact factor of the journal where it is published (6). The object of
this study was to identify and analyze the qualities of the top 100 cited papers in breast cancer-related studies.

Materials and Methods

The data in this study were obtained by a search conducted on the Web of Science (WOS) (Clarivate Analytics, United States). The
journals indexed in the Science Citation Index Expanded were included. There were no restrictions on the journals. The Science Citation
Index Expanded in WOS covers more than 8,500 notable and major journals encompassing 150 disciplines. The coverage time extends
from 1900 to the present (7). The term “Breast cancer” was typed into the search box of WOS basic research with the selection of all
the years and the data were searched in Title setting. Our search produced 189.235 published articles between 1978-2017. Thereafter,
they were listed based on the citation frequency-from the highest to the lowest. The analysis was carried out by compiling the Top 100
cited classical articles in a shortlist as sorted by the journals, categories of the studies, countries, centers where the studies were published,
authors and publication date. Since this was not invasive study, an approval from the ethical committee was not requested. The study was
conducted in accordance with the Declaration of Helsinki.

Statistical analysis
No statistical methods were used in the study. All the data were given in percentages, numbers and bar charts.
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A randomized trial of letrozole in postmenopausal women
after five years of tamoxifen therapy for early-stage
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"Effect of screening and adjuvant therapy on mortality
from breast cancer."

"Influence of estrogen plus progestin on breast cancer and
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cancer metastasis."

"Gene-expression profiles in hereditary breast cancer."
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"Evidence that transforming growth factor-B is a hormonally

regulated negative growth factor in human breast cancer cells."

"Breast cancer molecular subtypes respond differently to
preoperative chemotherapy."
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Table 2. Distribution of articles by publication date
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Table 3. Journals in which the top 100 cited articles

were published

Source
Titles

New England Journal of Medicine

Lancet

Science

Journal of Clinical Oncology

Nature

American Journal of Human Genetics

Jama Journal of The American

Medical Association

Journal of The National Cancer

Institute

Proceedings of The National
Academy of Sciences of The United
States of America

Cancer Cell
Cancer Research

Cell

Clinical Cancer Research

Nature Genetics
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Results

The articles included in the study were ranked according to the fre-
quency of citation (Table 1). Our search demonstrated that among the
top 100 articles, the most frequently cited article received 7609 cita-
tions while the least cited article received 960 citations. We found that
93 of the articles received more than 1000 citations and determined
that the top 100 articles were published between 1985 and 2011 (Ta-
ble 2). The number of most cited articles peaked in 2005 with 12
publications, while the number of least cited in articles peaked in 1990

and 1993 with only two publications.

These top 100 articles were published in 14 high-impact journals
where 25 out of 100 articles were published in the New England Jour-
nal of Medicine (Table 3).

81% of the studies originated from the USA while the rest originat-
ed from the UK, Canada and Italy (Table 4). These top 100 articles

Table 4. Countries of origin of the top 100 cited article

Source Record Bar
Titles Count % of 100 Chart
United States Of America 81 81.000 %
England 26 26.000 %
Canada 18 18.000 %

Italy 13 13.000 %
France 12 12.000 %
Netherlands 12 12.000 %
Australia 11 11.000 %
Switzerland 9 9.000 %
Belgium 7 7.000 %
Denmark 7 7.000 %
Germany 7 7.000 %
Sweden 7 7.000 %
Scotland 6 6.000 %

Finland 5 5.000 %

Poland 5 5.000 %

Iceland 4 4.000 %

Spain 4 4.000 %

Ireland 3 3.000 %

Israel 3 3.000 %
Peoples R China 3 3.000 %

Russia 3 3.000 %

Austria 2 22.000 % |
Greece 2 2.000 % |
Hungary 2 2.000 % |
Japan 2 2.000 % |
Mexico 2 2.000 % u



Table 5. Institutions of origin

Institutions

National Institutes of Health Nih Usa
Harvard University

National Cancer Institute Nci
University of California System
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System of Higher Education

Roche Holding
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University of Oxford

University of Pittsburgh

Mcgill University

University of California Los Angeles

International Agency For Research
On Cancer

Johns Hopkins Oncology Center
Johns Hopkins University
Mayo Clinic

National Surgical Adjuvant Breast
Bowel Project

University of California San Francisco
University of Cambridge

University of Toronto

University of Utah

Utah System of Higher Education
World Health Organization

British Columbia Canc Agcy

Duke University

Howard Hughes Medical Institute
Leiden University

Northshore University Health System
Northwestern University

University of Michigan

University of Michigan System
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NIH: National Institutes of Health; UK: United Kingdom; CANC AGCY: Cancer

Agency; IARC: International Agency for Research on Cancer; NCI: National Cancer

Institute; USA: The United States of America
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that originated from 50 different centers and National Institutes
of Health (NIH USA) ranked as the first with 21% of total articles
followed by Harvard University and NIH National Cancer Insti-
tute (NCI). The University of Washington ranked the last with 4%
(Table 5).

Among top 100 authors in these articles, Wolmark N. was determined
to be the mostly cited common author with 12% followed by Fisher

Table 6. Most common the first 20 authors

Source Record Bar
Titles Count % of 100 Chart
Wolmark N 12 12.000 % |
Fisher B 9 9.000 % |
Bryant J 8 8.000 % ||
Easton DF 7 7.000 % |
Norton L 7 7.000 % |
Peto J 7 7.000 % |
Veronesi U 7 7.000 % |
Cuzick J 6 6.000 % |
Davidson NE 6 6.000 % |
Ford D 6 6.000 % ||
Gelber RD 6 6.000 % ||
Goldhirsch A 6 6.000 % |
Klijn Jgm 6 6.000 % ||
Peto R 6 6.000 % ||
Redmond C 6 6.000 % |
Baum M 5 5.000 % |
Brown A 5 5.000 % |
CollinsR 5 5.000 % |
Costa A 5 5.000 % |
Devilee P 5 5.000 % |

Table 7. Most common the first 20 authors

Categories Record Bar
of articles Count % of 100 Chart
Medicine General Internal 42 42.000 % |
Multidisciplinary Sciences 22 22.000 % ]
Oncology 21 21.000 % ]
Genetics Heredity 7 7.000 % |
Cell Biology 6 6.000 % |
Biochemistry Molecular Biology 3 3.000 % |
Pathology 3 3.000 % ||
Medicine Research Experimental 2 2.000 % |
Surgery 2 2.000 % |
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B. and Bryant J., respectively (Table 6). Furthermore, 42% of these ar-
ticles were categorized under the title of medicine and general internal
medicine followed by studies under the category of multidisciplinary
sciences, oncology and genetic hereditary diseases, respectively. The
rate of studies under the surgery category was found to be the lowest

with 2% (Table 7).
Discussion and Conclusion

Bibliometric analysis can be conducted in many areas for different pur-
poses (8, 9) and can be used to reveal the historical development in a
field (9). In this study, we aimed to identify the top 100 most cited
articles in breast cancer research to help researchers easily access and
analyze them. In that respect, this study is one of the early studies
under the title of breast cancer.

Although analyzing the top 100 most cited articles was relatively dif-
ficult, we identified that the top 100 articles were published between
1985 and 2011 thanks to systems such as WOS. The citations mostly
peaked between 2005 and 2007. The number of citations to the stud-
ies conducted in the areas of orthopedics and neurosurgery peaked
between 1965 and 1980 (10, 11). However, the citation frequency of
studies in the field of cardiology peaked between 2001 and 2010 (12).
This result may suggest that the development and progression in the
area of breast cancer may have occurred within a short period of time.
In parallel with the technological advances that have occurred in the
last two decades, a significant progress in breast cancer research has

been also achieved.

The number of citations is closely associated with the publishing date,
and has been increasing with time (9). For this reason, the vast majority
of articles with a high number of citations consisted of early-published
articles. No papers published after 2011 appeared in our list. However,
the number of citations is not solely depended on publication date.
For example, one article in our list published in 2005 received more
citations than other articles published between 1985 and 1995.

Another interesting point of our analysis is that all the articles were
published in journals with a high impact factor. The New England
Journal of Medicine, Lancet and Science were the journals which
mostly published top 100 articles, indicating that the vast majority of
the studies were published in the best-known general medical journals
rather than specific journals in this field. It may be speculated that the
audience of a general medical journal may be closely interested in the
issue of breast cancer or it is possible to consider that the authors of
studies on breast cancer preferentially choose the journals with a high
impact.

Another point of our study is that the top 100 articles most often
originated from the United States. The bibliometric analyses in other
areas also showed that the United States ranked high on the list (13,
14). These findings clearly show that the United States is at the fore-
front of studies on breast cancer. A wide range of patient population
and a substantial amount of financial support to researchers can be the
main reason behint this.

The authors who have received the highest number of citations are the
people who are prominent in their field. For example, Wolmark N.
authored 12 articles in the top 100 articles whereas Slamon Dennis J.
was not in the list of the first 20 authors who have the highest number
of articles although he was the first author in the first 3 articles that
received the highest number of citations.

Breast cancer research has progressed historically and gone through
milestones in various areas in this process. These areas include breast
cancer gene associations, breast cancer treatment modalities, hormonal
therapies, HER2 and breast cancer involvement, sentinel lymphad-
enectomy, breast conserving surgery, breast cancer metastasis, survival,
neoadjuvant chemotherapy and breast screening.

Slamon Dennis J. was observed as the first author in first 3 articles
with the highest number of citations. All three articles were about the
oncogene HER2 / neu. It has been emphasized that HER2 / neu am-
plification gene has a high prognostic value and this gene may play a
role in the pathogenesis of breast cancer. The first three articles with
the highest number of citations are very important in terms of reveal-
ing the correlation between HER2 / neu and breast cancer. Prognosis
is very low in patients with HER2 / neu positive breast cancer. For this
reason, HER2-targeting therapies are thought to have positive effects
on outcomes. Romond, Edward H., et al. showed an improvement
in the outcomes of women with HER2-positive breast cancer treated
with trastuzumab, a monoclonal antibody targeting the extracellular
domain of HER2. Piccart-Gebhart, Martine J. et al also demonstrated
the efficacy of trastuzumab in HER2-positive breast cancer patients
after adjuvant chemotherapy. Vogel, Charles L., et al., showed that
trastuzumab is safe and effective as a single agent in the first-line treat-
ment of HER2-positive metastatic breast cancer patients. Seven of the
top 100 articles are related to HER2 and trastuzumab and they are an
important milestone in this field.

Today, hormonal treatments in breast cancer have an important place
in therapy. Remmele, W., and H.E. Stegner identified estrogen recep-
tors immunohistochemically from breast cancer tissues in 1987. Fisher,
Bernard, et al. published a paper in 1989, showing a randomized clini-
cal trial which demonstrated the efficacy of tamoxifen on breast cancer
in patients that are estrogen- and progesterone-receptor-positive. This
study provided significant progress in breast cancer treatment. The
Early Breast Cancer Trialists’ Collaborative Group investigated the effi-
cacy of tamoxifen in early breast cancers in 1998. Fisher, Bernard et al.
explained the protective effects of tamoxifen on breast cancer in 1998.

Gene-based studies have been conducted on breast cancer through
the demonstration of the effects of genetic factors in many types
of cancer. Miki Y, Swensen ], et al. reported the association of
the BRCA-1 gene with breast cancer and ovarian cancer in 1994.
Wooster, Richard, et al, showed a relationship between BRCA-2 gene
and breast cancer in 1995.Easton, Douglas F. et al. investigated the
incidence of breast and over-cancer in BRCA-1 gene mutation carri-
ers. Ford, Deborah et al. showed that families with breast cancer have
BRCA-1 and BRCA-2 identified in their gene analysis in relation to
breast cancer in 1998. Antoniou, Anthony et al. published a study
entitled © “Average risks of breast and ovarian cancer associated with
BRCA1 or BRCA2 mutations detected in case series unselected for
family history: a combined analysis of 22 studies” in 2003. Today,
BRCAL and 2 genes can be examined and prophylactic mastectomy
can be decided upon (Table 1).

Veronesi, Umberto et al. showed that using sentinel-node biopsy can
help avoid axillary dissection in breast cancer patients with clinical neg-
ative lymph-nodes. Krag, David et al. emphasized the importance of
sentinel node in breast cancer. In another study by Krag, D. N, et al.,
they showed that sentinel-node can be found by radiocalization with
gamma probe. In 1994, Giuliano, Armando E. et al. described sentinel
lymphadenectomy by lymphatic mapping. In 2003, Veronesi, Umberto



et al. published a paper entitled “A randomized comparison of senti-
nel-node biopsy with routine axillary dissection in breast cancer”, and
stated that sentinel-node biopsy was a safe and reliable method. All
these papers constituted the milestones for avoiding unnecessary axil-
lary dissection in breast cancer patients, and helped reduce morbidity
associated with breast surgery (Table 1).

While radical mastectomy surgery was commonly used as the conven-
tional breast cancer treatment, modified radical mastectomy and espe-
cially preventive breast surgery are generally chosen as a curative treat-
ment at the present time. The reason behind this change in treatment
method actually is rooted in the findings of the following milestone pa-
pers: in 1981, the paper published by Veronesi, Umberto et al. compared
radical mastectomy to quadrantectomy, and they found that there were
no differences between these groups in terms of disease-free or overall
survival rate. Fisher, Bernard et al. published a paper in 1985 entitled
“Five-year results of a randomized clinical trial comparing total mastec-
tomy and segmental mastectomy with or without radiation in the treat-
ment of breast cancer.” and they determined that segmental mastectomy
with breast irradiation and adjuvant chemotherapy was the appropriate
treatment method in stage I and II breast cancer (less than 4 cm).

The rest of the top 100 cited articles were associated with adjuvant and
neoadjuvant treatments, survival, breast cancer metastasis, and breast
screening. These studies contribute to breast research by providing sig-
nificant improvements.

In this bibliometric analysis, the vast majority of the top 100 articles
were in the category of general internal medicine. It was followed by
multi-disciplinary sciences, and the third in rank was oncology re-
search. Surgery was at the bottom of the list. However, surgeons have
significantly contributed to the area of breast cancer. The effects of
significant studies which have been conducted in recent years will be
seen during the upcoming years.

There are some limitations to our study. Only the studies having breast
cancer in their title were included in the study. However, breast cancer
as the topic of the studies was not taken into consideration. The studies
on the topic of breast cancer with a high number of citations can also
be separately analyzed. The results which have been found by typing
‘breast, breast neoplasm’ in the search box of WOS can be separately
added to the analysis. In order to ensure homogenization in our study,
analyses have been conducted under only one title and search.

As a result, it was found that top 100 most cited publications predomi-
nantly originated from the United States. The largest part of top 100
articles was published in New England Journal of Medicine. Most ar-
ticles were published under the category of general internal medicine.
The highest number of publications was in 2005. The articles about
HER2 / neu were listed as the first three articles. It was determined
that National Institutes of Health NIH USA and Harvard University
were the institutes which published the highest number of articles.

Analysis of highly cited articles with ‘breast cancer’ in their title pro-
vided the opportunity to recognize the progress made in studies on
breast cancer. It also provides a historical perspective on the develop-
ment of breast cancer studies.

Erdal Uysal. Breast Cancer Citation
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ABSTRACT
Objective: The current study was semi-experimentally designed in order to identify the effect of peer education upon breast self-examination (BSE)

behaviors and self-esteem among university students.

Materials and methods: The scudy was undertaken with 100 female students who studied at Erzincan University. Peer educators were recruited
from the 4th year students. The data were collected with a questionnaire form, BSE skill form and Rosenberg Self-esteem Scale in two phases one
month before and after the BSE peer education. For the data assessment; percentage distributions, frequency, mean, standard deviation and Simple
T test were employed.

Results: The mean age of the participant students was 20.45+1.67 year and all of them were single. It was found that during the first data collection
phase, only 16 % of the students performed BSE while during the final data collection phase, the rate of the students performing BSE rose to 77 %.
During the first data collection phase, students received a mean score of 2.36+4.13 from BSE skill form while during the last data collection phase
they had a mean score of 10.70+3.40 from BSE skill form.

When the scores obtained from Rosenberg Self-esteem Scale by the students were examined, it was seen that they received a mean score of 1.20+1.34
during the first data collection phase while they had a mean score of 0.84£1.07 during the final data collection phase.
Conclusion: Although short-term feedback was obtained, it was noted that students’ BSE knowledge and skills increased considerably.

Keywords: Breast self-examination, self-esteem, peer education, student
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Introduction

One of the most significant health problems of today is cancer. Globally, breast cancer is the one detected most among women and ranks as
the second cause of death from cancer among women. More than 1.15 million of breast cancer diagnoses are made worldwide each year and
502.000 women die from breast cancer annually (1-3). In Turkey, breast cancer is among the most commonly seen cancer types and its inci-
dence is 48.6 per 100.000 (4). Although breast cancer is a widespread and important health problem, it is one of those cancers for which early
diagnosis is possible (5). Key methods recommended for early diagnosis are BSE, clinical breast examination (CBE) and mammography (6).

Breast self-examination is an examination method which is used by women to detect breast cancer as much early as possible and in which they
examine breast and the surrounding site for unusual mass and shape changes at regular intervals and in a systematic way using the same method (7).
BSE practiced at regular intervals and in a systematic way is a simple and affordable method in which women’s confidentiality is protected and which
can be performed alone at home for the diagnosis of breast cancer. Therefore, it is recommended that those women aged 220 years should regularly
practice BSE (8, 9). However, although the benefits of regularly performed BSE are well explained, few women are interested in this practice (10).

Self-esteem is another important term that affects BSE behaviors. Rosenberg defines self-esteem as positive or negative orientation/atticude
towards oneself. Positive peer report increases self-esteem. Therefore, high self-esteem encourages positive health behaviors among the
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adolescents. Peers -in other words- friends are one of the most effective
support and help sources of people in life. Exchange of personal, social
and moral experiences of peers enables personal and social develop-
ment among friends. Peer education -a training activity that focuses
on the fact that youngsters interact and identify with their friends and
peers better- is based on social learning theory and aims at training vol-
untary and pioneer youngsters about certain issues and making them
share the knowledge and information they have already learnt with
their peers. Thus, positive peer reports regarding BSE improve BSE
knowledge and practices of the adolescents (11-14).

The current study aimed at identifying the effect of peer education
upon BSE behaviors and self-esteem among university students.

Materials and Methods

Aim, design, population and sampling of the study

The study was semi-experimentally designed in order to identify the effect
of peer education upon BSE behaviors and self-esteem among university
students. The population of the study was composed of all the female stu-
dents who studied at different departments of Erzincan University (Faculty
of Education, Faculty of Engineering, Faculty of Justice, Faculty of Theology,
Faculty of Science and Letters). The sample of the study was consisted of 100
female students who studied at other departments of Erzincan University
- Health School students not included- and who were contacted through
10 female students recruited among the 4® year students of Health School.

Sampling method:

In order to provide BSE peer education, peer educators were recruited
among the 4% year female students of Health School thanks to their
nursing education and health knowledge. Names of the 4" year female
students were written down on a piece of paper and put in a bag to
draw lots. The 10 students who accepted to participate in the study
were trained about BSE and breast cancer. Each of the 10 nursing stu-
dents who were trained gave peer education to 10 female peer students
coming from other departments about BSE and breast cancer. Criteria
for the participants to whom peer education was given were as follows:
they should be female, should share the same social settings as peer
educators, should not have mastectomy before and should study at a
department of Erzincan University except Health School.

Data collection method

The study was carried out between April and July, 2015. Firstly, 10
peer educators recruited among the 4* year female students of Health
School were trained about prevalence, risks, early diagnosis meth-
ods, symptoms and importance of breast cancer and BSE in Turkey
through a power point presentation so that they could provide the
peer education. The Presentation was designed by the researchers and
examined by experts (one expert from the department of public health,
two experts from the department of obstetrics and women’s health and
disease). Study topics were demonstrated in a total of 4 sessions in or-
der to minimize any bias in the researcher and students’ performance.
Each session lasted 30-minutes. Each female nursing student who par-
ticipated in 4 sessions of the training was called as peer educators.
Brochures to be used in the peer education and questionnaire forms to
be administered were distributed to the female peer educators. Then,
each peer educator provided 10 female students -one by one- with an
applied peer education on BSE that lasted nearly 30 minutes in one
session. Before the educations, oral informed consents of the partici-
pants were obtained and then questionnaire forms and scales were ad-
ministered. The participants who filled in the questionnaire and scale
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were given one to one peer education by peer educators about breast
cancer and BSE and were asked to practice BSE on their own bodies
once. At the end of the education, brochures that were designed and
illustrated BSE steps were given to the participants. One month after
the peer education, the participants again filled in questionnaire forms
and scales again through peer educator.

Data Collection Tools

Questionnaire form: The questionnaire form included a total of 14
questions; 4 questions about students’ socio-demographic characteris-
tics (age, income status, etc.), 5 questions about BSE and breast cancer
(whether or not they have knowledge about breast cancer; if yes, who
the person from whom they get the information is, whether or not the
family has breast cancer history) and 5 questions about BSE practice
status (whether or not they practice BSE; if yes, how often they prac-
tice BSE).

BSE skill form: The form included a total of 13 questions about
whether or not they performed steps of BSE in order. The form was
designed in line with the literature and expert opinion was obtained
(one expert from the department of public health, two experts from
the department of obstetrics and women’s health and disease).

Rosenberg self-esteem scale: The scale was designed by M. Rosenberg
and adapted for Turkish language by Fiisun Cuhadaroglu (15). The
scale is composed of 63 items and 12 subscales. In the current study,
only self-esteem subscale was used. In the test based on Guttman scale,
positive and negative items are successively organized. According to
scale scoring system, scores that subjects receive range from 0 to 6.
In the comparisons made on the basis of numeric measurements, a
score between 0 and 1 indicates high self-esteem, a score between 2
and 4, moderate self-esteem and a score between 5 and 6, low self-
esteem. High scores indicate low self-esteem while low scores indicate
high self-esteem. Validity coefficient of the scale was found to be .71
whereas reliability coefficient of the scale was .75.

Ethical principals

Written official permissions and approvals to undertake this study were
gained from government agencies. The study was started with the deci-
sion dated 13.02.2015 and numbered 01. All patients were informed
of the purpose of the study and were explained that participation
was voluntary and could withdraw from the study anytime. Also, the
participants were assured of confidentiality and individual responses
would remain confidential, not be disclosed and be used nowhere.

Data analyses and data assessment

Statistical Package for the Social Sciences (SPSS) for Windows soft-
ware Version 22.0 (IBM Corp., Armonk, New York, USA) was used
for statistical analysis. In assessing the data, it was found that the data
were homogenous and parametric tests were employed. Statistical
methods used were percentage, frequency, mean, standard deviation
and simple t-test. Results were considered significant at p<0.05.

Results

All of the participant students were single and their descriptive char-
acteristics were presented in Table 1. It was found that mean age of
the participant students was 20.45+1.67 years and 35% of the female
students were 1* year graders, 52% of them had an income equal to
expenses and 78% of them lived in nuclear families.
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Table 1. Descriptions of the students in terms of

descriptive characteristics (n=100)

Socio-demographic characteristics
Age

Grade

1st graders

2" graders

3rd graders

4t graders
Income level
Income<expenses
Income=expenses
Income>expenses
Family type
Extended fFamily

Nuclear family

Number

20.45%0.16

35
21
20
24

24
52
24

22
78

35
21
20
24

24
52
24

22
78

Table 2. Knowledge level of breast cancer and BSE

of the participant students (n=10

Status of whether or not information
on breast cancer was received before

Yes
No

Information-source where participants
got the information about breast cancer

Health care personnel
Books, magazines, brochures
Mass media

Whether or not 1t degree relatives
have breast cancer history

Yes
No

Whether or not you had information/
education on BSE

Yes
No

Information-source where participants
got the information/education about BSE

Health care personnel
Books, magazines, brochures
Mass media

BSE: breast self-examination

0)

Number

35
65

14

12

13
87

32
68

17
10

%

35.0
65.0

40.0
25.7
34.3

13.0
87.0

32.0
68.0

53.2
31.2
15.6

Table 3. Comparison of status of students’ BSE
knowledge and practices before and after BSE peer
education (n=100)

Before BSE After BSE
peer peer
education education
Number % Number %
At what age should
a woman start BSE?
Following the first
menstruation 25 25.0 19 19.0
After the age of 30 9 9.0 2 2.0
After the age of 15 14 14.0 4 4.0
After the age of 20 24 24.0 75 75.0
I do not know 28 28.0 0 0.0
Do you perform BSE?
Yes 16 16.0 77 77.0
No 84 84.0 23 23.0
The reason why you
do not do BSE
I do not know how to do BSE 58 69.0 2 8.7
Possibility that something
bad may take place 10 11.9 4 17.4
I do not think that I should 12 14.3 2 8.7
| forgot 4 4.8 15 65.2
What is the frequency that
you perform BSE?
From time to time 7 41.2 23 29.9
Once a month 5 29.4 48 62.3
Other (when | remember) 5 29.4 6 7.8
When do you practice BSE?
Whenever | remember 22 62.9 17 19.5
Before menstruation 3 8.6 1 1.1
During menstruation 3 8.6 4 4.6
5-7 days later following
menstruation 7 20.0 65 74.7

BSE: breast self-examination

Table 2 demonstrates the level knowledge that participants had about
breast cancer and BSE. It was identified that 65% of the students did
not get any information on breast cancer before but 40% of those
who got information on breast cancer received that information from
health care personnel mainly and 87% of them did not have breast
cancer history among their first degree relatives. On the other hand,
when the status of getting BSE information/education and from whom
the students got this BSE information/education were examined, it
was found that 68% of them received information/education on BSE
before and 53.2% of them received this information/education from

health care personnel mainly.
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Table 3 includes comparisons about BSE knowledge level of the stu-

Table 4. Students’ ability to do BSE and mean scores

of Rosenberg Self-esteem Scale (n=100) dents before and after the BSE peer education in terms of whether or

not students received BSE information. Before the BSE peer educa-
tion, 28% of the students answered “I do not know.” for the question

Before BSE After BSE “At what age should BSE be initiated?” whereas after the BSE peer edu-

peer peer cation 75% of the students answered that BSE should be initiated after

education education the age of 20. It is significant that before the BSE peer education, 16%

Scales X+SD X+SD t P of the students practiced BSE regularly whereas after the BSE peer

Ability to do BSE 2364413 10.70+3.40 -16.895 0.000 education, the rate of those performing BSE regularly rose to 77%.

Before the BSE peer education, 69% of the students did not practice
Rosenberg BSE because they did not know how to do BSE whereas after the BSE
Self-esteem Scale  1.20+1.34 0.8441.07 278 0.006 peer education, 65% of the students told that they did not perform
BSE: breast self-examination; SD: standard deviation BSE because they forgot. When the frequency at which students prac-

ticed BSE was examined, the following was found: before the BSE peer

Table 5. Distribution of students’ ability to do BSE before and after BSE peer education

Before BSE After BSE
peer education peer education
No No
Knowledge knowledge Knowledge knowledge

Breast self-examination information form n % n % n % n %
You stand before a mirror that reflects 26 26 74 74 87 87 13 13 t=11.513
upper part of body. p=0.000
Breasts are checked in front of a mirror
in terms of shapes, size, appearance with 24 24 76 76 90 90 10 10 t=12.771
arms at sides, arms on hips and overhead. p=0.000
Hands are pressed against hips, shoulders
and elbows are placed in front by bending . 14 14 86 86 81 81 19 19 t=13.577
towards mirror slowly and breasts are observed p=0.000
Control nipples for discharge by gently squeezing. 17 17 83 83 74 74 26 26 t=11.456

p=0.000
Use 2nd, 3rd and 4th fingers of your
hand to touch every part of your breast. 21 21 79 79 88 88 12 12 t=11.764
Fingers should be kept close. p=0.000
Site to be examined are upper part of bra, 20 20 80 80 80 80 20 20 t=11.282
collar bone, middle of thorax and under armpits. p=0.000
Examination should be done over breasts
by circle and horizontal movements slowly 21 21 79 79 90 90 10 10 t=13.625
and carefully. p=0.000
During the examination, all layers of breast
should gradually be felt first- by slow, 20 20 80 80 73 73 27 27 t=9.485
moderate and strong pressures. p=0.000
Hand examination should be done by both
lie-flat position and standing position. Each 16 16 84 84 80 80 20 20 t=12.726
breast is checked at least for 5 minutes. p=0.000
While in the shower, use your right hand to 21 21 79 79 89 89 11 11 t=13.331
examine your left breast and vice versa. p=0.000
Clasp your hand behind your head in the shower
and look carefully for any changes in the shape 18 18 82 82 85 85 15 15 t=13.046
or contour of your breasts. p=0.000
Put a pillow or towel under your shoulder for 9 9 91 91 69 69 31 31 t=11.282
the breast to be examined while lying down. p=0.000
While standing or lying down, underpins are 19 19 81 81 85 85 15 15 t=13.863
examined by hand after breasts by palpation. p=0.000
BSE: breast self-examination 141
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education, 41.2% of the students performed BSE from time to time
whereas after the BSE peer education, the rate of those practicing BSE
once a month increased to 62.3%. Before the BSE peer education,
62.9% of the students practiced BSE when they remembered whereas
after the BSE peer education, 74.7% of the students performed BSE
after 5-7 days following menstruation.

Table 4 showed students’ knowledge level and mean scores of Rosen-
berg Self-esteem Scale before and after BSE peer education. It was
identified that students’ ability to do BSE before and after BSE peer
education and mean scores of Rosenberg Self-esteem Scale increased
considerably (p<0.001).

Table 5 demonstrated distributions regarding students™ ability to do
BSE before and after the BSE peer education. When students’ abili-
ties to perform each step of BSE were examined, it was noted that
there were statistically significant differences between students’ abili-
ties to perform each step of BSE before and after BSE peer education
(p<0.01). Accordingly, students’ abilities to perform each step of BSE
increased and enhanced following BSE peer education.

Discussion and Conclusion

Breast cancer is the most commonly seen cancer type among women
both in the developing countries and the developed countries. A treat-
ment that prevents breast cancer has not been found yet but when early
diagnosis is made, expected life span can be extended and a complete re-
covery can be achieved. Mammography, clinical breast examination and
BSE are the methods used for screening in the early detection of breast
cancer (16, 17). According to the literature, BSE is a cheap, simple, safe
and effective method and acquiring BSE behaviors and practices will
increase the possibility to continue BSE in the future (18). The study
was done in order to determine the effects of peer education upon BSE
practices and self-esteem among the university students.

The mean age of the participant students was 20.45+1.67 years, 35%
of the female students were 1* year graders, 52% of them had an in-
come equal to expenses and 78% of them lived in nuclear families
(Table 1). 35% of the participant students told that they got infor-
mation on breast cancer before (Table 2). The rate of those receiving
information on breast cancer before was 64.2% in the study by Tah-
masebi and Noroozi, 52.4% in study by Segni et al. (19) , 50% in the
study by Ozkahraman et al. (20) and 50.2% in the study by Ozen et al.
(21). Therefore, it is very crucial to promote and to enhance awareness
level of young women about breast cancer, which has increased in the
recent years, to inform women about breast cancer screenings and to
help them gain health promoting behaviors (21).

When information-source where participants got the information
about breast cancer was examined, it was identified that 40% of the
students received the information on breast cancer from health care
personnel (Table 2). It was found that participants received the infor-
mation on breast cancer from health care personnel (27.6%) in the
study by Suleiman, again from health care personnel (12.2%) in the
study by Tahmasebi and Noroozi, from mass media in the study by
Ozen et al. (21) (29%) while 11.2% of them received the information
from nurses (10, 22). Although healthcare workers play a key role in
preventing and early diagnosis of cancer, the studies indicate that their
effect is quite poor.

When family history of breast cancer, another important risk factor,
was examined, 13% of the participant students stated that they had

breast cancer history among their first degree relatives (Table 2). The
rate of those who told that they had breast cancer history among their
first degree relatives was 9.2% in the study by Al Sharbatti et al. (23),
13% in the study by Kog and Saglam (24), 17.6% in the study by Al
Zalabani et al. (25), 5% in the study by Ertem and Koger (26) and
11% in the study by Ogunbod et al. (27). The results of the current
study concurred with the results of the literature.

Breast cancer, prevalence of which has been increasing all over the
world, is the one that is most seen among women. Many studies em-
phasize that BSE, which plays a key role in early diagnosis of breast
cancer, is not known by Turkish women much and those who know
BSE do not practice it enough (24, 28, 29). In this sense, 32% of the
participant students told that they had education on BSE before (Table
2). Similarly, 37.4% of the university students in the study by Nde et
al. (3) and 30.1% of the students in the study by Karayurt et al. (30)
told that they had education on BSE before. On the contrary, 77.3%
of the teachers had education on BSE before in the study by Marzo
and Salam. (31) The reason why the rate of those receiving education
on BSE before in the study by Marzo and Salam (31) is high may have
resulted from the age of the participants. The idea that people catch
illnesses more whey they grow old and the fact that importance of early
diagnosis of breast cancer is not known at younger ages confirm the

finding above.

When the source of information from which the participants got in-
formation about BSE was examined, it was identified that 53.2% of
them received information about BSE from health care personnel,
31.2% from books, magazines, brochures and 15.6% from mass media
(Table 2). Similarly to our study findings, in the Turkish study by Kog¢
and Saglam (24), it was reported that women received information
about BSE from health care personnel, newspapers, magazines, TVs
and radio, respectively (24). In another study, Gengtiirk et al. (32)
reported that students of midwifery stated that undergraduate educa-
tion, publications such as TVs and newspapers, nurses and doctors
-respectively- were influential upon BSE practice.

When the students’ BSE knowledge and practices before and after the
BSE peer education were compared, it was identified that their BSE
knowledge and practices before the BSE peer education was poor but
after the BSE peer education a big change took place in BSE knowledge
and practices (Table 3). Similar to our study results, the study by Oztiirk
et al. (33) indicated that there were significant differences in terms of
BSE knowledge and practices before and after the education. Similarly,
the study by Seif and Aziz (34) pointed out that rate of participants’
knowledge and BSE practices was 15% and 5.2% before the education
whereas it rose to 95.1% and 86% after the education; respectively.

When the students’ abilities to do BSE before and after the BSE peer
education and their mean self-esteem scores were compared, it was
found that there were significant increases in BSE ability/skills and
self-esteem scores (Table 4). Similarly, in the study by Tuna et al. (35),
too, it was identified that there were significant increases in BSE abil-
ity/skills and self-esteem scores before and after the BSE education.
Self-esteem is people’s evaluation and approval of their own worth and
is a positive mood that enables them to be satisfied and pleased with
themselves and find themselves positive without considering them-
selves inferior or superior (36). In line with the definition, it is thought
that one who loves and accepts his/her own body seeks for healthy
lifestyle behaviors and cares about his/her health while those who do
not care about their own bodies neglect both their health and body.



In the current study, it was seen that there were significant differences
in BSE skill levels before and after BSE peer education given to en-
hance the ability to do BSE (Table 5). Besides, when the finding that
84% of the students did not do BSE at all and 41.2% of those doing
BSE performed BSE from time to time was considered, it may be ar-
gued that applied peer education regarding BSE became effective upon
BSE practice. The outcome that the BSE peer education produced sig-
nificant knowledge and information changes supports the conclusion
that a strong scientific ground has been built in terms of developing
awareness about breast cancer and early diagnosis among the students.
The study results were in line with literature (24, 16, 37).

In conclusion, with the current study, students had the opportunity to
fill knowledge gap about epidemiology, risk factors, protection of BSE
and other BSE topics through peer education. Although short-term
feedback was obtained, it was noted that students’ BSE knowledge
increased and they enhanced their BSE skills considerably. Besides,
the study results demonstrated effects of peer education upon self-
esteem, which were not studied before. In light of these results, it may
be recommended that peer education models should be used in larger
samples in order to increase students’ knowledge and awareness lev-
els, to provide more extensive information in curriculum, to extend
educations and to increase their efficacy. Trainings to be given at an
early age will draw attention of youngsters and raise their awareness.
Meanwhile, a long-term follow up will be useful in determining sus-
tainability of behavior change and knowledge preservation.

Limitation of the study

The study was conducted with the female students at the Erzincan
University. Therefore, the results are generable only for these students.
The study is limited with the points included in the questionnaire form
that addressed socio-demographic characteristics, breast cancer and
BSE. Although the participants were not forced to report increased
performance of BSE, participants may have been inclined to give bi-
ased answers towards the expected outcomes/actions after the training.
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The Relationship Between Breast Cancer and Risk
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ABSTRACT

Objective: To determine the relationship between breast cancer and known risk factors in patients who had mammography (MG) for breast cancer
screening or ultrasonography and/or MG for diagnostic purposes.

Materials and Methods: In the period of January-December, 2011, a questionnaire composed of 17 questions was applied to 2862 female pa-
tients and MG and/or US examination was performed afterwards. Chi-square and Kruskal-Wallis tests were used for statistical analysis.

Results: The mean age was 51.05+8.98, age at menarche was 13.0+1.6 and age at menopause was 47+5.2. The first pregnancy was at 20+4.6. Out
of 2862 cases, 242 had breast cancer diagnosis and 32 were newly diagnosed. There was no correlation between menarche age, age at menopause or
first pregnancy and breast cancer. There was no relationship between breast cancer risk and hormone replacement therapy or oral contraceptive use.
In patients with the diagnosis of breast cancer (242 cases), 61 had (25%) a positive family history. There was a significant correlation between the
presence of a positive family history and having breast cancer (p=0.003).

Conclusion: The presence of breast cancer in the family has the strongest relationship among all risk factors. It is important to have regular follow-

up of these patients and to raise the awareness of patients.

Keywords: Breast cancer, screening, risk factors
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Introduction

Breast cancer is the most frequently observed type of cancer among women (40.6/100,000) in Turkey (1). According to the national can-
cer statistics, it has had an increasingly rising incidence in the past decade (1). Today, mammography (MG) is the most effective screening
method for the early diagnosis of breast cancer (2, 3).

Hereditary and non-hereditary factors are effective in the etiology of breast cancer. It is accepted that the majority of hereditary breast
cancer cases are related to the BRCAI and BRCA2 mutation (4). Among the non-hereditary factors, the most important factor that con-
tributes to breast cancer is the female sex and age. Age-specific breast cancer incidence increases rapidly starting at the age of 40 (5, 6). The
other risk factors include menarche, age at menopause, age at first birth, number of births, breastfeeding, smoking, radiation exposure,
oral contraceptive and postmenopausal hormone use, fatty diet and obesity (4, 7, 8).

In our study, the risk factors in cases presenting to the breast screening unit were inquired by means of a survey. The aim of our study is
to identify the relationship between cases diagnosed with breast cancer and risk factors.

Materials and Methods

In this retrospective study, 2878 cases that presented to the breast imaging unit for the purposes of breast cancer screening and diagnosis
between January, 2011 and December, 2011. The patient information form of 17 questions referring to the risk factors for breast cancer
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Table 1. Breast screening - patient information form

Date:

Name Surname:
Age:

Citizenship ID No:

Educational background: O Primary school O Secondary school O High school O University
Employment status: O Employed O Housewife
Age at menarche: Date of the last menstrual period:
Age at first pregnancy: Age at menopause:
Number of live births: The longest breastfeeding duration:
Have you ever used contraceptive pills? (Trademark and duration):
Did you take hormones during the menopause period? (Trademark and duration):
If you have any disorders or a diagnosed disease, please specify:
If there is a medicine that you regularly, please specify its name and duration of use:
Please specify if you have diagnosed cancer involving an organ:
What is Your Reason to Present for Mammography?
O | have no complaints; | am here only for control purposes (for screening).
O | have a breast-related complaint (you can mark multiple options):

Palpable mass-gland: O Right O Left

Pain in breast: O Right O Left

Discharge from the nipple: O Right O Left

Nipple shrinkage: O Right O Left

Skin thickening-shrinkage: O Right O Left

Mass in the armpit: O Right O Left

Other:
Have you ever had mammography scans?: O Yes ONo
Have you ever undergone breast ultrasonography?: O Yes ONo
Have you ever had breast surgery or breast biopsy?: O Yes ONo
X-ray therapy: O Yes O No
Chemotherapy: O Yes ONo
Has Breast Cancer Been Detected in Any of Your Close Relatives?
O No
O Yes (please mark the relationship degree)
O Mother O Maternal Aunt O Sister O Father O Paternal Aunt O Grandmother
O Other:
RESULT: BI-RADS- (0) (1) ) 3) @) (5) (6)



was applied before the study upon consent by patients (Table 1). 16
cases were excluded from the study due to omissions in the survey
form and the study was completed with 2862 cases.

All the cases that presented to the imaging unit for diagnosis and
screening purposes were included in our study. The screening was op-
portunitic in type and included female cases that presented at their own
will or were referred by the clinician. As for the diagnostic group, it was
composed of patients who had breast-related symptoms or follow-up
patients diagnosed with breast cancer. All the cases were included in
the study towards the aim of creating a more homogeneous group.

The patient information form included the socio-demographic and
personal information (age, educational level, civil state, number of
children had, family and personal history of breast cancer, breastfeed-
ing, menarche, menopause, etc.). The information requested the form
was filled in by 2 members of staff at the department before the study
in a ‘question and answer’ format. The cases that were not willing to
answer the questions were excluded from the study. The patient infor-
mation form was completed by the participants in approximately 5-10
minutes. The cases received mammography and/or ultrasonography
imaging studies after the survey. The examination results were catego-
rized according to the BI-RADS classification. The cases with known
breast cancer and newly diagnosed cases were compared with cases not
identified to have cancer in terms of risk factors.

For statistical analysis, the Chi-square and Kruskal-Wallis tests were
used. The statistical significance was considered to be as p<0.05. The
study was approved by the Ethics Committee of the Ankara Numune
Hospital. The study meets the standards of the Helsinki Declaration.
All the participants were informed using an informed consent form.

Results

The average age of our cases was 51.05+8.98, average at menarche
13.0£1.6, average age at menopause 47+5.2 and average age at preg-
nancy 20+4.6 years (Table 2).

It was determined that 68.2% of the cases (n=1952) that presented to
our clinic for diagnostic and screening previously received MG stud-
ies and 30.6% of the cases (n=861) were about to have their first MG
study. The most frequent symptoms at diagnosis were mastalgia with

%23.3 (n=655) and palpable mass with %16.5 (n= 464).

83.9% of the cases (n=2360) had previous breast-related biopsy proce-
dure and 11% (n=311) had breast-related surgery.

Out of the 2862 cases, 242 were patients diagnosed with breast cancer.
210 of them were cases in the follow-up period for breast cancer and
32 patients were newly diagnosed bresat cancer cases. In the group
that did not have breast cancer, the average age at menarche was found
to be 13.0£1.6, average age at menopause 47+5.1 and the age at first
pregnancy 20+4.5 (Table 2). Among the cases diagnosed with breast
cancer, the average age at menarche was found to be 14+1.5, average
at menopause 48.515.4 and average age at first pregnancy 21+4.8. As
a result of the statistical analysis, no relationship was identified among
the age at menarche, age at menopause, age at first pregnancy and

breast cancer (p=0.67, p=0.61, p=0.70).

When the intervals between the age at menarche and age at menopause
was examined, this period was measured at 32.9+5.9 years for the
breast cancer cases and at 32.7%5.3 years for the non-patient group.
No statistically significant relationship was identified (p=0.99).

Ozsoy et al. Breast Cancer and Risk Factors

Table 2. Distribution of patients with and without
breast cancer according to demographic and
reproductive factors

Breast Non-breast
cancer cancer All
Variables cases (%) cases (%) patients
Age 51.1%£6.7 49.5+7.8 51.05+8.98
Age at menarche 14+1.5 13.0+1.6 13.011.6
Age at menopause 48.5t5.4 4751 47%5.2
Age at first pregnancy 2114.8 20+4.5 20t4.6
Breastfeeding
Yes 211 2356 2567
No 31 264 295
OCS use 50 503 553
HRT use 15 177 192

HRT: hormone replacement therapy; OCS: oral contraceptive

When examination was made regarding breastfeeding, it was identified
that 295 (11.4%) cases never breastfed and 31 (1.1%) of those were
cases diganosed with breast cancer. The breastfeeding periods of women
that breastfed were assessed and it was determined that 45% breast-
fest for more than 12 years, 22.7% for 6-12 months and 20% for 0-6
months. Regarding the distribution of breastfeeding women diagnosed
with breast cancer, it was found that 47.1% breastfed for more than 12
months, 24.7% for 6-12 months and 15.2% for 0-6 months. As a result
of the statistical analysis, no relationship was identified between the pres-
ence and duration of breastfeeding and breast cancer. (p=0.39, p=0.6)

With respect to the use of oral contraceptives and hormone replacement
therapies, it was seen that 553 (20.2%) of all the cases used OCS and
192 (7%) used hormone replacement therapy (HRT) in one period of
their lives. The number of people diagnosed with breast cancer who took
OCS was 50 (9%) and those who used HRT was 15 (7.8%). As a result
of the statistical analysis, the use of OCS and HRT was not identified to
be associated with breast cancer (p=0.39, p=0.6, respectively).

When the presence of breast cancer in family was assessed, it was seen that
575 (20%) of the cases had history of breast cancer in their family. Out of
242 cases diagnosed with breast cancer, 61 (25%) had family history. Fam-
ily history was present most frequently in the sister (n=17) and the mother
(n=12). A statistically signifcant relationship was identified between the
presence of breast cancer in family and having breast cancer (p=0.003).

When the presence of endometrium, ovary and gastrointestinal system can-
cer genetically associated with breast cancer was assessed, it was identified
that 2054 patients did not have the types of cancer specified in the family,
220 cases had tumors of gastrointestinal origin, 7 cases ovarian cancer and 43
cases endometrium cancer. In the cases diagnosed with breast cancer, n=25
cancers of GIS origin and n=3 cases associated with endometrium cancer
were identified. A statistically significant relationship between the presence
of non-breast cancer in family and breast cancer was identified (p=0.07).

Discussion

Family history of breast cancer is a very important factor. Approxi-

mately 3-10% of breast cancer cases are hereditary cancers. It is stated 147
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that approximately 85% of them are associated with BRCA1 and
BRCA2 mutations (9). In breast cancer, the relationship degree of the
family member that has history of breast cancer and the start date of
the disease are important (10, 11). A women who lives until the age of
eighthy has a cancer incidence of 7.8% if she has no 1. degree relatives
with breast cancer while the risk goes up to 13.3% if one 1. degree
relative has breast cancer and to 21.1% if two 2. degree relatives have
cancer (12). Similarly, our study also found a significant relationship
between the presence of family history and breast cancer. In 20% of all
the cases and in 25% of those with breast cancer had positive family
history. Those who had family history of breast cancer, it was present
most frequently in their sister (n=17) and mother (n=12).

An early age of first menarche and a late age of menopause increase
the risk of developing breast and endometrium cancer. It is estimated
that every year of delay after the age of 12 reduces the premanopausal
breast cancer risk by 7% and postmenopausal cancer by 3% (13, 14).
Women with a menopause age of 55 have 2 times higher risk for de-
veloping breast cancer as compared to those with a menopause age
of 45 (15, 16). In our study, the average age at menarche of cases
diagnosed with breast cancer was found to be 14+1.5, the average at
menopause 48.55.4, the age at menarche of the non-breast cancer
group 13.0+1.6 and the average age at menopause 47+5.1. There were
no statistically significant differences between the two groups.

The relationship between breastfeeding and breast cancer is controver-
sial. An analysis conducted on this subject spanning 30 countries, 47
epidemiological studies, 50302 breast cancer and 96973 non-breast
cancer patients demonstrated that breastfeeding for 12 months de-
creased the risk for breast cancer by 4.3% (8). A study with meta-
analysis and case control encompassing four cohort studies reported
that every act of breastfeeding for 5 months reduced cancer risk by
2% (17). On the other hand, Stuebe et al. identified breast cancer
in 608 out of 60.705 cases that they followed during the period of
1997-2005. They did not identify any significant relationship between
premenopausal breast cancer and breastfeeding then they assessed the
duration and intensity of breastfeeding (18). Similarly, in our study, no
relationships were identified in terms of the presence and duration of
breastfeeding when cancer cases were compared with the non-patient

group.

The relationship between oral contraceptives and breast cancer is con-
troversial. In the year 1996, a study that reviewed 53297 breast cancer
patients and 100239 non-breast cancer patients reported that 40% of
the patients took OCS at one period of their lives and the use of OCS
resulted only in a small increase of risk (relative risk=1.24) for breast
cancer (19). They demonstrated that there was no significant differ-
ence in the development of breast cancer during 10 years after the dis-
continuation of oral contraceptive use. Ban and Godellas conducted a
recent study where they reported that women taking oral contracep-
tives had 24% higher risk of developing cancer compared to those who
never took them in their lives and that this risk especially materialized
during the use of oral contraceptives (11). Westhoff CL did not iden-
tify any relationship between oral contraceptives and breast cancer risk
in a way similar to our study (12). Changes in the formulation of oral
contraceptives overtime, the duration of their use and different oral
contraceptive formulation may result in a differentiation of breast can-
cer risk. In our study, only 9% of cases with breast cancer (n=50) were
using OCS. No relationship was identified between the use of OCS
and breast cancer. We suggest that the difference may not have been
significant since the use of OCS was low.

It is thought that hormone replacement therapy increases the levels of
sex hormone in circulation and breast cancer risk (20, 21). However, the
relationship between HRT and breast cancer development is complex
and heterogeneous. HRT combination and types, age at menopause,
age of starting HRT and other breast cancer risk factors are associated
with the cancer risk. People of black race, obese women and those with
breast tissue of mostly fatty content may benefit from HRT with only
minimal breast cancer risk increase. According to the guidelines, the use
of HRT for less than 5 years does not change the risk (20). In the study
conducted by Bae et al., it was stated that the use of HRT did not change
the cancer risk (21). In our study, no relationship was identified between
HRT and breast cancer risk (p=0.6). We attribute this to the fact that
HRT use rates in our series were low (7% in the entire series).

It is accepted that a great majority of reproductive cancers associated
with breast, especially ovarian cancer, are related to genetic mutations.
Breast cancer associated with these cancers is seen at a younger age
(22). Claus et al. (22) conducted a case-controlled study on 4730
women with breast cancer aged 20-54 and stated that cases with family
history of ovarian cancer developed breast cancer at an earlier age than
the expected age. In our study, a statistically significant relationship
between the presence of non-breast cancer in family and breast cancer
was identified (p=0.07). We believe that the reason why this differ-
ence, which is very close to statistical significance, arose out of the fact
that the number of cases in our series was not adequate. On the other
hand, all the cancer types in the family were inquired jointly and no
sub-group analyses were carried out. We believe that this association
can be demonstrated through more detailed studies.

The fundamental limitation of our study is that the cases included in
the study were not cases that participated in the general community
screening, but were cases that presented to our hospital for opportu-
nistic screening or diagnostic purpose mostly upon clinician’s refer-
ral. There may be statistical differences between general community
screening cases and cases that present to the hospital. The other limita-
tion is the limited number of cases included in the study. Studies with
larger series are needed to be able to more clearly identify the risk fac-
tors pertaining to the community in Turkey.

Conclusion

In our study, the presence of breast cancer in family was found to be
the most important risk factor among the risk factors for breast cancer.
Performing regular follow-ups on this group and raising the awareness
of patients gain importance in early diagnosis and therapeutic efficacy
for breast cancer.
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ABSTRACT

Objective: Breast self-examination (BSE), clinical breast exam (CBE), mammography and ultrasound imaging (UI) are screening methods used for
carly diagnosis of breast cancer (BC). The purpose of this study is to put forth the utilization frequency of these screening methods among women
presenting to the gynecology outpatient clinics and the relation of these data with the socio-demographic characteristics of the women.

Materials and Methods: A survey was conducted among 429 women (age, 16-80 years) who were admitted to the gynecology outpatient clinics.
The survey inquired about the rate and frequency of the performance of BSE, CBE, mammography and UJ; personal and family history of breast
cancer and social-demographic characteristics of the women.

Results: The mean age was 40.08 (SD: 3.67). More than half of the women above 40 years of age (59.7 %) had never undergone mammography.
99.8 % of the women who had undergone mammography had also received ultrasound imaging. A significant relationship was identified between
the BSE performance and having mammography. 57.4% of the women above 40 years of age (117) had UI, 53.9% (110) had CBE and 57.3% (117)
performed BSE. There was a significant relationship between the age, education status and regular BSE; positive family history of BC and having
CBE and mammography.

Conclusion: The results reveal that the rate of BSE performance, having mammography and CBE are at less-than-ideal levels. In this context, it is
apparent that breast cancer screening methods are needed to be introduced and guidance about their application frequency should be provided for
women in gynecology outpatient clinics.

Keywords: Breast cancer, mammography, breast self-exam, clinical breast exam, ultrasound imaging
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Introduction

Breast cancer accounts for more than one million cases globally per year; it is the most frequently diagnosed type of cancer among the
women. Also it ranks the first among reasons for death among patients (1). It is the cancer type with the highest incidence rate among
women in the United States of America and ranks the second among reasons for death (2).

In Turkey, breast cancer incidence is 45.9/100000. One out of every four cancer cases diagnosed in the year 2013 is breast cancer. It is seen
that 45% of patients diagnosed with breast cancer in Turkey are aged 50-69 while 40% are in the age range of 25-49 years. Regarding the
breast cancer stages, only 10% of invasive cases in the database are in the distant stage (3).

‘The fact that it is a frequently seen type of cancer and ranks the first among reasons for death of patients demonstrates how important
the breast cancer screening programs are. A practicable and effective screening program may reduce morbidity and cancer-related deaths.
‘There are several studies reporting that screening mammography and regularly conducted breast self-examinations (BSE) decrease breast

cancer-related mortality (4-7).

The aim of breast cancer screening is to capture malignancy at the early phase before any clinical signs occur; mortality reduction is thus

achieved (8). However, the current protocols indicating the age when screening should start and the frequency with which it should be
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maintained and when it should be ended vary among countries and
per individual risk status.

Mammography ranks the first among the imaging methods used for
breast cancer screening. Breast ultrasonography (USG), breast mag-
netic resonance imaging (MRI), tomosynthesis and molecular imaging
are often used as methods that aid in mammography. Furthermore, an
important step of screening includes clinical breast exam (CBE) and
breast self-exam (BSE).

The aim of this study is to identify the behaviors of women aged be-
tween 16-80 presenting to the gynecology outpatient clinic to undergo
mammography, breast USG, CBE and perform BSE as part of early
breast cancer diagnosis methods, to determine their frequency of im-
plementing these methods and to demonstrate their correlations with
the socio-demographic characteristics of women. Another aim of the
study is to emphasize the important role of gynecologists and obstetri-
cians in ensuring that early breast cancer diagnosis methods are known
and applied by the patients.

Materials and Methods

This study, which was defined as a descriptive study, was conducted
at the Istanbul Medeniyet University Géztepe Research and Training
Hospital gynecology outpatient clinic between May-July, 2016. Ap-
proval was obtained from the Istanbul Medeniyet University Faculty
of Medicine ethics committee to be able to conduct this study. 429
women aged between 16 and 80 presenting to the gynecology outpa-
tient clinic and were examined, who volunteered to participate, were
included in the study. The study data were obtained by receiving re-
sponses to a questionnaire with 11 questions by means of face-to-face
interview conducted by the examining physician after the informed
consent forms were signed by the women. The women were asked
about which methods they perform among mammography, breast
USG, clinical breast exam and breast self-exam and the frequency at
which they perform them, presence of breast cancer in them and their
family as well as demographic characteristics such as age, menopause,
profession and education.

Statistical analysis

The data obtained were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 22 statistics software (IBM Corp.; Ar-
monk, NY, USA). To analyze the data, the percentage distributions
and Fisher (Fisher’s Exact Test) t-test, Chi-square test and logistic re-
gression model were used.

Results

In total, 429 people took part in the study. Two people in the study
were 77 and two people were 79 years old. The ages of these people
were higher than the other patients participating in the study. The
average age of study participants was 40.08 and standard deviation
was 13.67. The median age was 39 and the age range was 16-79. 332
people were not in menopause and 97 people (23%) were in the post-
menopausal period. Among the patients who took responded to the
questionnaire, 336 people (78%) were not working while 84 people
(20%) were working. Six people (2%) were retired. 276 people among
the questionnaire respondents (64%) were primary school graduates
constituting the biggest group. It was learned that 11.7% of the pa-
tients had relatives with breast cancer in their family. 8% (35) reported
that they had 1st degree relatives with breast cancer and 3% (13) re-
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Table 1. Patients' socio-demographic characteristics

Socio-demographic

characteristics (n) (%)
Age Group

<40 years 221 51.5
40-49 years 111 25.9
50-59 years 50 1.7
60-69 years 34 7.9
>70 years 13 3.0
In menopause

Not in menopause 332 77
Post-menopause 97 33
Occupation

Unemployed 339 79
Employed 84 19.6
Retired 6 1.4
Educational Status

No Education 19 4.4
Primary School 276 64.3
High School 69 16.1
University 64 14.9
Master 1 0.2
Breast Cancer Patient

Yes 4 0.9
No 425 99.1
Breast Cancer in Family

Yes 50 11.7
No 379 88.3
Total 429 100

ported that they had 2nd degree relatives with breast cancer. The socio-
demographic characteristics of patients are provided in Table 1. 4 of
the patients (0.9%) that took part in the study were diagnosed with
breast cancer. These women were not included in the investigation for
their behaviours related to early breast cancer diagnosis methods.

The distribution of women according to their performance of under-
going mammography, breast ultrasonography, CBE and BSE is pro-
vided in Table 2 as per their age group.

Based on the latest gynecological examination date, it was learned that
57.3% of women (240) above the age of 40 had mammography scan
at least once in their life while 42.7% of them (87) never underwent
mammography. The data according to the last date of mammography
scan are given in Table 3. It was seen that 99.8% of women undergoing
mammography had received breast USG. Furthermore, it was identi-
fied that 93.5% of patients undergoing mammography received CBE.
A statistically significant relationship was found between the status
of undergoing mammography and BSE (p=0.000). According to the
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Table 2. Distribution of mammography, breast USG, CBE and BSE according to the age groups

Mammography Breast USG CBE BSE

Age Group Yes n (%) No n (%) Yes n (%) No n (%) Yes n (%) No n (%) Yes n (%) No n (%)
<40 years 44 (19.9) 177 (80.1) 42 (19.0) 179 (81.0) 42 (19.0) 179 (81.0) 93 (42.1) 128 (57.9)
40-49 years 55 (50.5) 55 (50.5) 55 (50.5) 55 (50.5) 53 (48.6) 56 (51.4) 59 (54.1) 50 (45.9)
50-59 years 37 (75.5) 12 (24.5) 37 (75.5) 12 (24.5) 35 (71.4) 14 (28.6) 31(63.3) 18 (36.7)
60-69 years 21(61.8) 13(38.2) 21(61.8) 13(38.2) 18 (52.9) 16 (47.1) 21(61.8) 13(38.2)
>70 years 4(33.3) 8 (66.7) 4(33.3) 8 (66.7) 4(33.3) 8 (66.7) 6 (50.0) 6 (50.0)

Total 161 (37.9) 264 (62.1) 159 (37.4) 266 (62.6) 152 (35.8) 273 (64.2) 210(49.4) 215 (50.6)

USG: ultrasonography; CBE: clinical breast exam; BSE: breast self-exam

Table 3. Last date of undergoing mammography
according to the women's age groups

Mammography
Date <40 40-49 50-59 60-69 >70

years years years years years Total
No 177 54 12 13 8 264
2016 6 7 5 2 1 21
2015 14 24 9 10 0 57
2014 10 11 12 1 0 34
2013 5 6 3 2 0 16
2012 0 2 1 0 0 3
2011 2 0 0 1 1 4
5-10 years 7 4 6 4 2 23
11-15 years 0 0 1 0 0 1
16-20 years 0 1 0 1 0 2
Total 221 109 49 34 12 425

Table 4. Last date of undergoing breast ultrasound
according to the women's age groups

Ultrasound <40 40-49 50-59 60-69 >70

Scan Date years years years Yyears Yyears Total
No 179 54 12 13 8 266
2016 4 7 5 2 0 18
2015 14 24 9 10 1 58
2014 10 11 12 1 0 34
2013 5 6 3 2 0 16
2012 0 2 1 0 0 3
2011 2 0 0 1 1 4
5-10 years 7 4 6 4 2 23
11-15 years 0 0 1 0 0 1
16-20 years 0 1 0 1 0 2
Total 221 109 49 34 12 425

Table 5. Last dates of undergoing clinical breast
examination (CBE) according to the women's age
groups

<40 40-49 50-59 60-69 >70

CBE Date years years years Yyears years Total
No 179 56 14 16 8 273
2016 6 7 4 0 0 17
2015 15 25 9 7 1 57
2014 7 9 11 2 0 29
2013 4 5 3 2 0 14
2012 1 1 1 0 0 3
2011 0 0 0 2 1 3
5-10 years 9 5 6 4 2 26
11-15 years 0 0 1 0 0 1
16-20 years 0 1 0 1 0 2
Total 221 109 49 34 12 425

CBE: clinical breast exam

logistic regression analysis performed, it was identified that one unit
of increase in the women’s age increased their chance of undergoing

mammography by 5.6% (p value<0.01).

Based on the date of the latest gynecological examination, it was found
that 57.4% of women above the age of 40 (117) received mammogra-
phy at least once in their lives while 42.6% (87) never received breast
USG. The data according to the date of the latest breast ultrasound are
specified in Table 4.

Based on the date of the latest gynecological examination, 53.9% of
women above the age of 40 (110) underwent CBE at least once while
46.1% (94) never received CBE. The data according to the last date
when a clinical breast examination was performed are specified in Ta-
ble 5. It was determined that one unit of increase in the women’s age
increased the chance of undergoing clinical examination by 5.5% with
all the other variables being unchanged (p<0.01).

Based on the date of the latest gynecological examination, it was iden-
tified that 49% of all women (210) and 57.3% of women above the



Table 6. Women's status of performing breast self-
exam (BSE) according to their age groups

BSE <40 40-49 50-59 60-69 >70
Frequency years years Yyears Yyears years Total
None 128 50 18 13 6 215
Every Day 3 2 0 0 0 5
Twice a week 7 7 6 4 0 24
Once a week 18 12 6 10 1 47
Once a month 42 22 12 5 5 86
Once every 2 2 0 0 0 4
1-3 months

Once every 10 1 3 1 0 25
3-6 months

Once a year 1" 3 4 1 0 19
Total 221 109 49 34 12 425

BSE: clinical breast exam

Table 7. Multivariate analysis results explaining the
relationship between breast cancer early diagnosis
methods and socio-demographic characteristics

Breast Cancer Early

Diagnosis Methods and

Characteristics P OR 95% CI
Mammography

Age 0.000*  1.056 1.029-1.085
Education 0.963 1.007 0.759-1.336
Family History of Breast Cancer 0.037* 1.965 1.041-3.707
CBE

Age 0.000*  1.055 1.027-1.084
Education 0.678 0.941 0.707-1.253
Family History of Breast Cancer 0.012* 2.261 1.200-4.261
BSE

Age 0.003* 1.038 1.013-1.064
Education 0.003*  1.498 1.148-1.955
Family History of Breast Cancer 0.314 1.382 0.736-2.595

OR: odds ratio; Cl: confidence interval; CBE: clinical breast exam; BSE:
breast self-exam; *: significant at the level of 0.05

age of 40 performed BSE. 11.2% of those performing BSE remarked
that they were performing examinations regularly on a weekly basis.
The largest group among patients performing BSE (20%) was those
who stated that they did it once a month. The data according to the
last date when a BSE was performed are specified in Table 6. It was
found that one unit of increase in the women’s age increased their
possibility of performing BSE by 3.8% (p value=0.03). Furthermore,
a significant relationship was also identified between their educational
background and BSE (p value=0.003). It was found that having family

history of breast cancer increased the possibility to undergo mammog-
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raphy by 9.65% (p value=0.037). No significant relationships were
identified between the educational background of women and their
status of undergoing mammography (p=0.96). It was found that the
chance of a women with no family members with breast cancer to un-
dergo a clinical examination was 2.26 times higher than that of a per-
son who does not have a family member with breast cancer (p=0.037).

The data are provided in Table 7.
Discussion and Conclusion

Similarly to the European countries and the USA, breast cancer is the
most frequently diagnosed type of cancer in Turkey (2, 3, 9). It is well
known that breast cancer-related deaths can be reduced if the disease is
diagnosed early and an effective treatment is administered (4, 10). The
effectiveness of a screening program provides information on the level
of development of countries. While breast cancer is diagnosed at an
early stage in developed countries (Stages 0 and 1), it is made at later
stages in developing countries (11). For that reason, it is extremely
critical to conduct a cost-effective and sufficient screening program
and raise the awareness of healthcare professionals.

Mammography for screening purposes is performed on women with
no complaints, signs and symptoms. There are differences among
countries in terms of the time to start screening by mammography.
American Congress of Obstetricians and Gynecologists (ACOG) rec-
ommends that screening start at the age of 40 (12). According to the
breast cancer screening program national standards, it is recommended
that screening mammography be performed in women aged between
40-69 once every 2 years (13).

Based on the latest gynecological examination date, it was learned that
57.3% of women above the age of 40 had mammography scan at least
once in their lives. While the rate of undergoing mammography in
the USA is 72.4%, this rate is 34.2% in Japan (14-16). In Turkey, a
study conducted on women attending the educative meeting found
that the ratio of women above the age of 40 undergoing at least once
in their lives was 40.6%, another community-based study found that
the ratio of undergoing mammography within the last two years was
41.6% (17, 18). In our study, the rate of undergoing mammography
was found low as compared to developed countries and high as com-
pared to the average rate in Turkey. Considering that all women aged
between 40-69 need to be included in a screening program, the num-
ber of women undergoing mammography is still insufficient according
to the data in our study. The gynecologists and obstetricians informing
and guiding women who present for a gynecological examination with
regards mammography would greatly increase the number of women
included in the scope of screening programs.

93.5% of women undergoing mammography had CBE. In a study
from Turkey, this ratio was 6.2% (19). It is seen that the majority of
patients undergoing mammography present to the clinic and are thus
included in the screening program.

A significant relationship was found between the presence of breast
cancer in the family and the rate of undergoing mammography. How-
ever, it was determined that no statistically significant difference exist-
ed between educational background and undergoing mammography.
Two separate studies conducted in the urban and rural areas in Turkey
identified that the rate of undergoing mammography was not signifi-
cantly influenced by the educational background in a way similar to
our study (20, 21). In another study, it was stated that women with a
higher educational level underwent mammography more often (18).
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Breast USG is not one of the primary diagnostic methods for breast
cancer screening. It is preferred for the diagnostic assessment of masses
palpated during examination or identified during mammography.
There is very limited scientific evidence supporting the primary use of
ultrasound for breast cancer screening in any age group (22). In our
study, it was found that 99.8% of women undergoing mammography
received breast ultrasound. It has been understood that almost all of
the women undergoing mammography had received ultrasound.

Clinical breast exam is not a screening modality per se; it is adminis-
tered in conjunction with mammography. ACOG recommends that
clinical breast examination be performed once every 1-3 years for
women aged between 20-39 and every year after the age of 39 (12).
According to the national screening standards, women above the age
of 20 are recommended to undergo clinical breast examination once
every two years and women above 40 once a year (23). In our study,
it was found that 53.9% of women above the age of 40 underwent
CBE at least once while 46.1% (94) never received CBE in their lives
based on the date of the latest gynecological examination. In Sinop, a
study conducted with patients presenting to a secondary care hospital
found that the ratio of women undergoing CBE was 24% (24). A
study conducted with female members of faculty reported that 20.9%
of the participants received CBE (25). Another study stated that 32.9
of women received CBE (19). In Turkey, the perception about breast
cancer screening in general is concentrated on mammography, which
starts as of the 40s. It was determined in our study that 81% of women
(179) below the age of 40 never had CBE. Similarly to our study, it is
seen in studies conducted elsewhere than Turkey that a significant part
of women do not know the importance of CBE for themselves with
respect to breast cancer screening (19, 24).

American Congress of Obstetricians and Gynecologists recommends
BSE to the patients in the high risk group rather than the general
population (12). BSE has certain limitations; today, it is considered as
an auxiliary method for essential breast cancer screening methods (26,
27). There are several studies from the past mentioning the effective-
ness of BSE and the requirement to recommend its administration (6,
28, 29). It is a economical method that is easy to implement and keeps
the patients’ awareness alive. It may be considered that patients per-
forming BSE would also be willing to undergo mammography. Based
on the date of the latest gynecological examination, it was identified
that 49% of all women (210) and 57.3% of women above the age of
40 performed BSE. The largest group among women performing BSE
(20%) was those who stated that they did it once a month. The other
studies conducted in Turkey specified the rates of performing BSE
regularly every month as 24%-56.6% (19, 30, 31). In two different
studies conducted in Nigeria with patients and teachers presenting to
a tertiary care hospital, the rates of performing BSE were 62.1% and
54.8% (32, 33). It was found in our study that the age and educational
levels of women were directly proportional to their possibility to per-
form BSE. A study investigating the educational levels of women and
their status of performing BSE found a positive relationship between a
high educational level and performing BSE (34). In that case, raising
the educational level of women increases their awareness, thereby facil-
itating their adoption of methods for protecting against breast cancer.

The fact that breast cancer is the type of cancer with the highest rate
of incidence in the female population has an important role in the
practice of gynecology. In Turkey, breast diseases are in the scope of
training and practices of gynecology and obstetrics. However, it is re-
quired that patients which present to a gynecology outpatient clinic for

any reason be informed about the breast cancer modality they should
perform and the frequency thereof. Thereby, the malignant diseases
of the breast that do not lead to any complaints, signs and symptoms
can be captured at an early phase to reduce morbidity and mortality.
Within this framework, gynecologists and obstetrics have important
roles to play.

Our study was conducted at a tertiary care reference hospital providing
healthcare services to people from every socioeconomic group. Impor-
tant data about the types of breast cancer screening methods and the
frequencies thereof have been provided for the literature. Furthermore,
the important role of gynecologists and obstetricians in the implemen-
tation of a breast screening program based on the principle of a holistic
approach to the patient has been demonstrated.
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Intraparenchymal Leiomyoma of the Breast:
A Rare Location for an Infrequent Tumor
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ABSTRACT

Intraparenchymal leiomyoma of the breast are among benign non-epithelial tumors with the lowest incidence. Although it displays a benign histology,
it may be confused with malignant lesions and create diagnostic confusion. In this paper, we report a 44-year-old woman with a painless mass with a
diameter of 1.5 cm in the upper medial quadrant of her right breast. The lesion was removed surgically. The lesion’s histologic examination and immuno-
histochemical analysis revealed a smooth muscle tumor of the breast. The patient was initially diagnosed with fibroadenoma and was followed in terms
of the epicenter for six months before she underwent surgery. Her mammography and histopathology results are discussed in this report.
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Introduction

Leiomyoma is a non-malignant tumor of smooth muscle origin, which is an important member of mesenchymal neoplasms involving
the gastrointestinal tract and uterus. Leiomyoma of the breast is an extremely rare stromal tumor, constituting less than 1% of all breast
neoplasms (1). It most commonly involves the subareolar area of the breast and occurs in both sexes (2). Herein, we report a 44-year-old
woman with leiomyoma of the breast and provide the lesion’s immunohistochemical and histological properties along with a discussion

of the relevant literature.
Case Presentation

A 44-year-old woman was admitted with a history of a painless lump growing in her right breast for six months. She experienced neither
nipple discharge nor morphological changes of the areola and nipple. She was not lactating or taking hormone therapy, either. Her fam-
ily history of breast cancer was negative. On physical examination, she had a mobile, well-circumscribed mass lesion measuring 1.5x1
cm localized to the upper medial quadrant (UMQ) of the right breast, 7 cm away from the nipple. The mass had no attachment to the
overlying skin and lacked any signs of inflammation. There was no axillary or supraclavicular lymph node involvement, nor was there any

abnormality of the contralateral breast and axillary region.

A mammogram revealed a dense, oval, non-calcified lesion in the corresponding region (Figure 1), but no other lesions. There appeared
no axillary lymphadenopathy. The final classification of the mass was considered to be in BIRADS category 4A. The clinical and mam-
mographic findings prompted an excisional biopsy collected from the lesion. The gross examination of the mass revealed a fleshy, pale
whitish tissue; the histological study of the lesion showed that it contained spindle cells forming bundles in an intermingling fashion. The
microscopic examination demonstrated spindle cells without atypia, which were arranged in fascicles. There were also no necrosis, mitotic
activity, or vascular invasion (Figure 2a-d). Immunohistochemical study indicated diffuse, intense staining for smooth muscle actin (SMA)
(Figure 2¢) and desmin (Figure 2d). Based on the results, intraparenchymal leiomyoma of the breast was diagnosed. An informed consent

was obtained from the patient for the publication of this manuscript.
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Figure 1. Craniocaudal mammografic view of the right breast, which
shows a dense, oval mass (red arrow)

Kafadar et al. Intraparenchymal Leiomyoma of the Breast

Discussion and Conclusion

Leiomyomas are extremely uncommon (1). The first description of
a leiomyoma of the breast parenchyma was done by Strong LW in
1913 (3). When it involves the breast tissue, it usually occurs in
the subareolar area. There are multiple theories as to the origin of
these tumors. Kaufman and Hirsch (4) advocated that they origi-
nate from the myocytes around the capillaries in the subcutaneous
tissue of the mammary gland. According to Diaz-Arias et al. (5),
there may be five alternatives: teratoid origin coupled with signifi-
cant overgrowth of the myomatous elements, smooth muscle cells
that migrate from the nipple during embryological life, a multipo-
tent mesenchymal cell, angiomatous smooth muscle and myoepi-
thelial cells. Although the common location of this tumor around
the nipple suggests a relationship with a high amount of smooth
muscle cells in these regions, the histological evolution of these le-
sions remains obscure (6). Tumors of smooth muscle origin are rare
in general and even rarer in the human breast. Their ratio is less
than 1% among all breast tumors. They usually involve the right
breast and are usually seen in women of 30-60 years of age with

Figure 2. a-d. Microscopic view of sections of surgical specimen; positive reaction in smooth muscle cells in immunohistochemical
examination (H&E:10x, H&E:5x, SMA: 20x, Desmin:20x)
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an average age of 47.5 years; consistent with this, our patient was
44 years old. Parenchymal leiomyomas have a well-defined border
and usually measure 1.0-14.0 cm in diameter (7). As no definite
radiological criteria exist for their identification, histopathological
and immunohistochemical studies are necessary. The histopatho-
logical properties of all leiomyomas are the same irrespective of the
involved organ. The cells of this tumor have an eosinophilic cyto-
plasm and form intermingling bundles. They are stained positively
for vimentin, desmin and SMA (5). h-Caldesmon (h-CD) is a pro-
tein combined with actin and tropomyosin that regulates cellular
contraction. h-CD has been thought to be expressed exclusively
in vascular and visceral smooth muscle cells (SMC). h-CD is also
a specific marker of both SMC and its neoplasms and that immu-
nohistochemical detection of h-CD may facilitate the differential
diagnosis between leiomyosarcomas and other tumors with SMC-
like differentiation, including myofibroblastic tumors (8).

This tumor’s differential diagnoses include adenomyoepithelioma,
phyllodes tumor, adenoleiomyoma, fibroadenoma with prominent
smooth muscle, fibromatosis, benign spindle cell tumor of the breast,
fibrous histiocytoma, myoid hamartoma, myoepithelioma, fibromato-
sis-like low-grade metaplastic carcinoma and leiomyosarcoma of the

breast (9).

Among these, the most important one is leiomyosarcoma, which
shows similar properties with leiomyomas in that it appears as a dense,
well-demarcated non-invasive lesion on mammography and arises
many years before being diagnosed. The distinction between the two is
important since leiomyosarcomas may show local recurrence or distant
metastasis by hematogenous route long after excision. These tumors
also feature marked cellular atypia, high grade of mitosis (2-16 mitotic
figures per 10 high-power fields), atypical mitoses, vascular invasion,
and necrosis (10). Son et al. (11) reported an increase in the prevalence
of leiomyomas of breast with tamoxifen use. A similar potential asso-
ciation was also reported for antiobesity drugs sibutramine and orlistat
(6). These tumors are best treated with simple excision, and extensive
surgery is not justified given the benign nature of these lesions. No
evidence yet has been reported as to any potential of the tumor for
malignant transformation or distant spread (9).

In conclusion, intraparenchimal leiomyoma of the breast is quite rare,
but it can mimic other lesions of the mammary gland, both clinically
and radiologically. Malignant and benign lesions cannot be reliably
distinguished using physical examination or imaging studies. Hence,
simple excision followed by a careful histological evaluation is neces-
sary for a definitive diagnosis.
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ABSTRACT

The most common clinical causes of metallic foreign body in the breast are surgical clips, pieces of guide-wire and gunshot wounds. Metallic foreign
bodies can lead to local breast pain, abscesses, pneumothorax after granulomas or migration, and cardiac tamponade. Mammotome biopsy, fluoroscopy,
guide-wire biopsy and radio-guided occult lesion localization (ROLL) are the standard techniques applied for surgical excision of non-palpable breast
lesions. This article presents the second case in the literature undergoing the ROLL technique for the removal of a metallic foreign body from the breast.
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Introduction

Metallic foreign bodies (MFB) within the breast develop out of surgical clips, broken pieces of guide-wires and gunshot injuries (GSI) (1).
As such, metallic foreign bodies can cause local breast pain, abscess, cardiac tamponade, granuloma or pneumothorax, which are clinically
significant (1-2). In this report, we aim to present a 35-year-old female patient diagnosed with a metallic foreign body in the left breast
as the second case in the literature in which radio-guided occult lesion localization (ROLL) was used for the excision of the foreign body.

Case Presention

A 35-year-old female patient presented to the general surgery department with pain in the left breast. She had a history of a gunshot
wound in the breast four months ago, shortly after which the symptoms had started. The patient told that the bullet was still in her breast.
Physical examination revealed tenderness in the upper outer quadrant of the left breast. The breast ultrasound indicated a 10 mm hyper-
echoic formation in the upper outer quadrant of the left breast. The mammography and chest x-ray confirmed the presence of a 10 mm
hyperdense MFB within the breast. The object was not fragmented (Figure 1-2). It was decided to surgically remove the foreign body and
written informed consent from the patient was obtained. On the morning of surgery, the MFB was marked using the ROLL technique in
the radiology unit. The foreign body was excised along with the surrounding fibrosis and inflammatory breast tissue by applying a gamma
probe through a 3 cm incision in a 20-minute operation. Specimen mammography was performed on the excision material to confirm
that the MFB was located within the tissue (Figure 3).

Discussion and Conclusion

Since metallic foreign bodies can cause symptoms such as local breast pain, abscess, cardiac tamponade, granuloma or pneumothorax,
they have clinical importance (1-2). Korbin et al. (3) reported broken guide-wire pieces in 5 of 3500 patients who underwent guide-wire
biopsy. Montrey et al. (4) reported that the most common types of MFB in the breast are surgical clips and broken pieces of guide-wires.
In that same study, the prevalence of MFB related to broken guide-wire pieces was found to be 0.2%. As reported in several studies ad-
dressing MFB in the breast, surgical clips, pieces of guide-wires and GSIs are the most common factors in etiology. Mammography is
usually helpful for the diagnosis (1, 2, 5). In our case, the patient had a history of GSI as well as pain in the left breast as consistent with
the literature. The MFB was clearly visualised in ultrasound, mammography and chest x-ray.
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Figure 1. Mammography of left breast and the foreign body

Figure 2. Mammography of right breast

Figure 3. Specimen mammography

Metallic foreign bodies within the breast are treated through surgical exci-
sion. Guide-wire, fluoroscopy, mammotome biopsy and ROLL are the
guiding techniques reported in the literature for non-palpable MFBs (1,
2, 4-6). The ROLL technique was first introduced in 1996 and has since
been successfully applied for various cases including non-palpable breast
lesions, parathyroid adenoma, recurrent papillary thyroid cancer and ex-
traction of MFBs from the breast (5, 7, 8, 9). The use of ROLL for the
extraction of a foreign body from the breast was first reported in 2010 (5).
Moreno et al. (10) stated the ROLL technique to be an effective method
for excision of non-palpable breast lesions due to its advantages such as
good cosmetic outcomes, lower cost and shortened duration of operation
and hospitalization. As the required radionuclide dose in clinical use is

low, there is no need for additional safety precautions (11). Our case is the
second case in the literature having the ROLL technique applied for the
removal of a metallic foreign body from the breast with similar advantages
like smaller incision, shorter operative time and shorter hospital stay.

In conclusion, considering the advantages it offers such as three-dimen-
sional localization, smallness of incision, reduced aesthetic concern,
shortened duration of operation and hospitalization and reduced cost,
the ROLL technique can be conveniently used for extracting non-palpa-
ble organic, inorganic and metallic foreign bodies from the breast.
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Erratum DOI: 10.5152/ejbh.2017.300617

Erratum

In the article by Yati Vaidya et al., entitled "Somatic Cell Count: A Human Breast Wellbeing Indicator" (Eur ] Breast Health 2017;
13: 88-93) that was published in the April 2017 issue of European Journal of Breast Health, one of the contributing authors's
institution information erroneously misspelled due to an author error. Upon the receipt of the written request of the contributing
authors, the Editorial Board reviewed the case and approved Dev Nauriyal’s affiliation corrected as "Department of Veterinary
Medicine, College of Veterinary Science and Animal Husbandry, Anand Agricultural University, Anand, India".

http://www.eurjbreasthealth.com/eng/ozet/549/50/Abstract

The corrected author list and their affiliations are provided below:

Yati Vaidya', Shriram Patel', Chaitanya Joshi?, Dev Nauriyal’, Anju Kunjadia*

!Ashok and Rita Patel Institute of Integrated Study and Research in Biotechnology and Allied Sciences, Anand, India

*Department of Animal Biotechnology, College of Veterinary Science and Animal Husbandry, Anand Agricultural University, Anand, India
*Department of Veterinary Medicine, College of Veterinary Science and Animal Husbandry, Anand Agricultural University, Anand, India
“Center for Interdisciplinary Studies in Science and Technology (CISST), Sardar Patel University, Vallabh Vidyanagar, Anand, India
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