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European Journal of Breast Health (Eur J Breast Health) is an international,
open access, online-only periodical published in accordance with the prin-
ciples of independent, unbiased, and double-blinded peer-review.

The journal is owned by Turkish Federation of Breast Diseases Societies and
itis published quarterly on January, April, July, and October. The publication
language of the journalis English. The target audience of the journalincludes
specialists and medical professionals in general surgery and breast diseases.

The editorial and publication processes of the journal are shaped in accor-
dance with the guidelines of the International Council of Medical Journal Edi-
tors (ICMJE), the World Association of Medical Editors (WAME), the Council
of Science Editors (CSE), the Committee on Publication Ethics (COPE), the Eu-
ropean Association of Science Editors (EASE), and National Information Stan-
dards Organization (NISO). The journal conforms to the Principles of Trans-
parency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are the most impor-
tant criteria for a manuscript to be accepted for publication. Manuscripts
submitted for evaluation should not have been previously presented or al-
ready published in an electronic or printed medium. The journal should be
informed of manuscripts that have been submitted to another journal for
evaluation and rejected for publication. The submission of previous reviewer
reports will expedite the evaluation process. Manuscripts that have been
presented in a meeting should be submitted with detailed information on
the organization, including the name, date, and location of the organization.

Manuscripts submitted to the Journal of Breast Health will go through a dou-
ble-blind peer-review process. Each submission will be reviewed by at least
two external, independent peer reviewers who are experts in their fields in
order to ensure an unbiased evaluation process. The editorial board will in-
vite an external and independent editor to manage the evaluation processes
of manuscripts submitted by editors or by the editorial board members of
the journal. The Editor in Chief is the final authority in the decision-making
process for all submissions.

An approval of research protocols by the Ethics Committee in accordance
with international agreements (World Medical Association Declaration of
Helsinki “Ethical Principles for Medical Research Involving Human Subjects,”
amended in October 2013, www.wma.net) is required for experimental, clini-
cal, and drug studies and for some case reports. If required, ethics commit-
tee reports or an equivalent official document will be requested from the
authors. For manuscripts concerning experimental research on humans, a
statement should be included that shows that written informed consent of
patients and volunteers was obtained following a detailed explanation of
the procedures that they may undergo. For studies carried out on animals,
the measures taken to prevent pain and suffering of the animals should be
stated clearly. Information on patient consent, the name of the ethics com-
mittee, and the ethics committee approval number should also be stated
in the Materials and Methods section of the manuscript. It is the authors’
responsibility to carefully protect the patients’ anonymity. For photographs
that may reveal the identity of the patients, signed releases of the patient or
of their legal representative should be enclosed.

All submissions are screened by a similarity detection software (iThenticate
by CrossCheck).

In the event of alleged or suspected research misconduct, e.g., plagiarism,
citation manipulation, and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE guidelines.

Eachindividual listed as an author should fulfill the authorship criteria recom-
mended by the International Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based
on the following 4 criteria:

1 Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND

2 Drafting the work or revising it critically for important intellectual con-
tent; AND

3 Final approval of the version to be published; AND

4 Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the work he/she has done,
an author should be able to identify which co-authors are responsible for
specific other parts of the work. In addition, authors should have confidence
in the integrity of the contributions of their co-authors.

All those designated as authors should meet all four criteria for authorship,
and all who meet the four criteria should be identified as authors. Those who
do not meet all four criteria should be acknowledged in the title page of the
manuscript.

Journal of Breast Health requires corresponding authors to submit a signed
and scanned version of the authorship contribution form (available for
download through www.eurjbreasthealth.com) during the initial submission
process in order to act appropriately on authorship rights and to prevent
ghost or honorary authorship. If the editorial board suspects a case of “gift
authorship,” the submission will be rejected without further review. As part
of the submission of the manuscript, the corresponding author should also
send a short statement declaring that he/she accepts to undertake all the
responsibility for authorship during the submission and review stages of the
manuscript.

Journal of Breast Health requires and encourages the authors and the in-
dividuals involved in the evaluation process of submitted manuscripts to
disclose any existing or potential conflicts of interests, including financial,
consultant, and institutional, that might lead to potential bias or a conflict of
interest. Any financial grants or other support received for a submitted study
from individuals or institutions should be disclosed to the Editorial Board.
To disclose a potential conflict of interest, the ICMJE Potential Conflict of
Interest Disclosure Form should be filled in and submitted by all contributing
authors. Cases of a potential conflict of interest of the editors, authors, or
reviewers are resolved by the journal's Editorial Board within the scope of
COPE and ICMJE guidelines.

The Editorial Board of the journal handles all appeal and complaint cases
within the scope of COPE guidelines. In such cases, authors should get in di-
rect contact with the editorial office regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to resolve cases that can-
not be resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to the Journal of Breast Health, authors ac-
cept to assign the copyright of their manuscript to Turkish Federation of
Breast Diseases Societies. If rejected for publication, the copyright of the
manuscript will be assigned back to the authors. European Journal of Breast
Health requires each submission to be accompanied by a Copyright Transfer
Form (available for download at www.eurjbreasthealth.com). When using
previously published content, including figures, tables, or any other material
in both print and electronic formats, authors must obtain permission from
the copyright holder. Legal, financial and criminal liabilities in this regard be-
long to the author(s).

Statements or opinions expressed in the manuscripts published in the Jour-
nal of Breast Health reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher; the editors, the editorial
board, and the publisher disclaim any responsibility or liability for such ma-
terials. The final responsibility in regard to the published content rests with
the authors.

MANUSCRIPT PREPARATION
The manuscripts should be prepared in accordance with ICMJE-Recom-
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http://www.councilscienceeditors.org/
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mendations for the Conduct, Reporting, Editing, and Publication of Schol-
arly Work in Medical Journals (updated in December 2015 - http://www.
icmje.org/icmje-recommendations.pdf). Authors are required to prepare
manuscripts in accordance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observational original research
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
public behavior.

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-
turned to the submitting author with technical correction requests.

Authors are required to submit the following:

» Copyright Transfer Form,

» Author Contributions Form, and

+ ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by
all contributing authors) during the initial submission. These forms are
available for download at www.eurjbreasthealth.com.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all submissions
and this page should include:

» The full title of the manuscript as well as a short title (running head) of no
more than 50 characters,

*  Name(s), affiliations, and highest academic degree(s) of the author(s),

« Grantinformation and detailed information on the other sources of sup-
port,

« Name, address, telephone (including the mobile phone number) and fax
numbers, and email address of the corresponding author,

» Acknowledgment of the individuals who contributed to the preparation
of the manuscript but who do not fulfill the authorship criteria.

Abstract: An English abstract should be submitted with all submissions ex-
cept for Letters to the Editor. Submitting a Turkish abstract is not compulsory
for international authors. The abstract of Original Articles should be struc-
tured with subheadings (Objective, Materials and Methods, Results, and Con-
clusion). Please check Table 1 below for word count specifications.

Keywords: Each submission must be accompanied by a minimum of three to
a maximum of six keywords for subject indexing at the end of the abstract.
The keywords should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine, Medical Subject
Headings database (https://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article since it provides
new information based on original research. The main text of original articles
should be structured with Introduction, Material and Materials, Results, Dis-
cussion and Conclusion subheadings. Please check Table 1 for the limitations
for Original Articles.

Statistical analysis to support conclusions is usually necessary. Statistical anal-
yses must be conducted in accordance with international statistical reporting
standards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines
for contributors to medical journals. Br Med J 1983: 7; 1489-93). Information
on statistical analyses should be provided with a separate subheading under
the Materials and Methods section and the statistical software that was used
during the process must be specified.
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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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number should be provided. Authors are responsible for the accuracy of
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journal abbreviations in Index Medicus/ MEDLINE/PubMed. When there
are six or fewer authors, all authors should be listed. If there are seven or
more authors, the first six authors should be listed followed by “et al.” In
the main text of the manuscript, references should be cited using Arabic
numbers in parentheses. References published in PubMed should have a
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ABSTRACT

Breast cancer is the most frequent cancer detected throughout both the developing and the developed world. Its incidence is on the rise in the devel-
oping world. Great strides have been made in developing biomarkers to guide therapy for women diagnosed with breast cancer. Far fewer advances
have occurred with biomarker development for the early diagnosis of breast cancer. Standard screening for new and recurrent breast cancer involves
clinical breast exam and breast imaging. There are no Food and Drug Administration (FDA) approved noninvasive body fluid tests for the early
detection of new or recurrent breast cancer. Promising biomarker approaches include multianalyte testing of tissue for individuals diagnosed with
breast cancer and body fluid analysis for both at risk women and to monitor individuals after treatment.
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Introduction

The breast is the most frequent site of cancer among women in both developed and in developing countries (1). Breast cancer is the most
frequent cause of cancer death in women from less developed countries and second most frequent (after lung cancer) among women in
developed countries (1). It is increasing in incidence in the developing world due to increased life expectancy, increased urbanization and
the adoption of western lifestyles (2). According to the World Health Organization (WHO), “Early detection in order to improve breast
cancer outcome and survival remains the cornerstone of breast cancer control” (2).

In 2017 approximately 41.070 U.S. women are projected to die from breast cancer (3). It is estimated that in 2011 508.000 women
worldwide died of breast cancer (2). Although incidence rates are lower in developing regions than in Western Europe and North America,
almost 50% of breast cancer cases and 58% of deaths occur in less developed countries (2). Breast cancer survival rates range from over
80% in many developed countries to below 40% in low-income countries (4). The low survival rates in less developed countries are due
to later stage at disease presentation, as well as by the lack of adequate diagnosis and treatment facilities.

Early detection is crucial to improving the survival of individuals with breast cancer, as survival is inversely related to disease stage (5).
An invasive needle or surgical biopsy must be performed when an area of suspicion is identified in order to confirm the presence of
malignancy, and most of these invasive biopsies will turn out to be benign (6). The development of non-invasive biomarkers that would
distinguish between women with or without breast cancer is highly desirable.

Twenty-one percent of all breast cancer deaths worldwide have been attributed to alcohol use, high body mass index (BMI), and physical
inactivity (7). Thus, while some breast cancers may be prevented through lifestyle modification strategies, most cannot. Currently known
risk factors address only a subset (up to half) of risk for breast cancer. Biomarkers hold promise to aid breast cancer assessment. A highly
predictive biomarker is stable, reproducible, sensitive, specific and easy to detect. Biomarkers can be assessed in tissue and/or body fluids.
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Whereas tissue biomarkers are fine for women from whom breast tis-
sue has been collected for diagnostic purposes, body fluid analysis is
more desirable when evaluating healthy individuals.

Breast Cancer Markers in Clinical Use

Physical Examination

Breast self-examination (BSE) has not been shown to be an effective
screening strategy, but does raise awareness of the disease and therefore
is recommended by the WHO for this purpose (7). The U.S. Preven-
tive Services Task Force (USPSTF) recommends against teaching BSE
(8). The American Cancer Society (ACS) advises the use of BSE as an
optional screening tool. The WHO suggests that CBE has been dem-
onstrated effective both in afluent and less afluent countries, whereas
the USPTF has concluded that current evidence is insufficient to de-
termine if CBE adds additional benefit to screening mammography in
women 40 years or older (7). The ACS does not recommend BSE or
CBE for average risk women (9).

Breast Imaging

Mammography: The sensitivity of mammography is inversely related
to breast density such that higher density decreases sensitivity. Any-
thing that may increase breast density, such as fibrosis related to prior
surgery and/or breast irradiation, decreases mammographic sensitivity.
For average risk women, the USPSTF currently recommends biennial
mammographic screening for women 50-74 years of age, indicating that
the decision to begin mammography screening earlier than age 50 is an
individual choice. The ACS recommends that women be given the op-
portunity to start annual mammographic screening at age 40, and that
they should in any case start annual mammographic screening by age 45.
Starting at age 55 women should be given the option to continue an-
nual or transition to biannual screening. The ACS further indicates that
women should continue mammographic screening so long as they are in
good health and have a life expectancy of at least 10 years (9).

Ultrasound: In average risk women undergoing asymptomatic screen-
ing, ultrasound is generally used as a supplement for those with dense
breast tissue. For women with a sign or symptom of breast disease, ac-
cording to the American College of Radiology (ACR) Practice Guide-
lines (2016 revision), breast ultrasound is appropriate for 1) the evalu-
ation and characterization of palpable masses and other breast related
signs and/or symptoms; 2) evaluation of suspected or apparent abnor-
malities detected on other imaging studies, such as mammography or
magnetic resonance imaging (MRI); 3) initial imaging evaluation of pal-
pable masses in women under 30 years of age who are not at high risk for
the development of breast cancer, and in lactating and pregnant women.
4) evaluation of problems associated with breast implants, 5) guidance
for breast biopsy and other interventional procedures, 6) treatment plan-
ning for radiation therapy, and 7) identification of and biopsy guidance
for abnormal axillary lymph nodes (10).

Magnetic Resonance Imaging: Breast MRI is not recommended as
the initial tool to screen average risk woman except as part of a sci-
entific study. Current indications for breast MRI based on American
Society of Breast Surgeons 2017 recommendations include screening
high risk patients, screening the contralateral breast in women newly
diagnosed with breast cancer who have associated clinical or conven-
tional indeterminate imaging findings suspicious for malignancy, as-
sessing extent of disease in women with 77 situ or invasive carcinoma
both before and after surgery, assessment for eligibility and respnse to
neoadjuvant endocrine therapy or chemotherapy before, during, or af-
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ter treatment, for evaluation of suspected breast implant rupture, and
in assessing breast cancer recurrence when clinical, mammographic or
ultrasound findings are inconclusive (11).

Biomarkers

There has been considerable effort to identify novel biomarkers that
might offer clinical utility. Relatively few identified candidates have
been subjected to rigorous validation. Validation requires the analysis
of hundreds and sometimes thousands of samples to adequately sur-
vey the variability in biomarker expression that is present in patient
samples.

The evaluation of changes in both DNA and proteins in body fluids
and tissue shows considerable promise in the diagnosis and manage-
ment of breast cancer, but analysis of body fluids is preferred for di-
agnosis because sampling is minimally invasive and ongoing assess-
ment is practical. Analysis of fluids also has promise, either alone or
in combination with tissue analysis, for determining if breast cancer

will recur.

Despite the potential already demonstrated, researchers have not deliv-
ered validated biochemical markers that can be used to optimally diag-
nosis and manage breast cancer. Only four of the Food and Drug Ad-
ministration (FDA)-approved markers (CA 15-3, CA 27.29, HER- 2/
neu, and circulating tumor cells analysis of EpCAM, CD45, CKS8, 18,
19) can be measured and assessed longitudinally. Notably, there are no
FDA approved biomarkers for breast cancer diagnosis or screening (12).

Biomarkers in tissue

1. Hormone receptor status: Cancers that express the estrogen recep-
tor (ER) are estrogen dependent, whereas cancers that do not express
ER are estrogen independent. Two thirds of invasive breast cancers
express ER and are classified ER+ (13). The progesterone receptor (PR)
becomes activated when it interacts with the hormone progesterone.
Approximately 65% of breast cancers that are ER positive are also PR
positive. Expression of both ER and PR are measured via immunohis-
tochemical (IHC) assay. Tumors that are ER+ and/or PR+ generally
respond to antihormonal therapy with tamoxifen or an aromatase in-
hibitor, whereas those that are ER/PR negative do not.

2. Cytokeratin (CK): IHC expression of CK7, CK8, CK18 and CK19
is observed in more than 90% of all breast carcinomas (14). Expression

of CK5/6, CK14 and CK20 correlate with high tumor grade.

3. Heregulin (HER)2: Also known as epidermal growth factor recep-
tor (EGFR) II, HER2 is overexpressed in 20% of breast cancers, most
often due to HER2 gene amplification (15). HER2 overexpression
upregulates the cell signaling pathway leading to uncontrolled cell
growth. HER2 positive breast cancers are generally aggressive and pa-
tients with HER2 overexpression have a worse prognosis than patients
whose breast cancers do not overexpress HER2 (16). FDA approved
agents targeting HER2 include transtuzumab, lapatinib, T-DM1 (ado-
trastuzumab emtansine) and pertuzumab.

4. Ki67: This protein is a marker of cell proliferation for many types of
cancer. The fraction of cells that stain positive for this protein reflects
the fraction of cells in G1, S, G2 or mitosis, but not those that are in
GO. Higher levels of Ki-67 correlate with more rapid tumor growth
and tumor aggressiveness (17).

5. Oncotype Dx: This is a 21 gene expression biomarker panel that
uses formalin fixed tissue. The test is valid for women with hormone
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sensitive breast cancer. It is most often used for women with early stage
(DCIS, stages I and II node negative) disease. Results provide a statis-
tical inference of chemotherapy benefit and likelihood of recurrence

(18).

6. Mammaprint: This 70 gene biomarker panel uses fresh or fixed tis-
sue to determine the likelihood of recurrence of breast cancer within
10 years of diagnosis and response to treatment with chemotherapy.
Mammaprint can be used to analyze both ER (-) and ER+ early stage
(i.e. stage I or II) node negative (U.S. criteria; international criteria
allow up to three positive nodes) invasive cancers (19).

7. Prosigna: The 50 gene assay, formerly called the PAM50 test, ana-
lyzes the activity of certain genes in node-negative (stage I or II) or
node positive (stage II), hormone receptor-positive breast cancer pa-
tients. It provides individualized assessment of a patient’s risk of recur-
rence at 10 years if given endocrine therapy alone (20).

Biomarkers in body fluids

The most common body fluid currently in use for biomarker detec-
tion is blood or its components. Three breast specific fluids that are
being evaluated for predictive biomarkers are nipple aspirate fluid
(NAF), breast milk and ductal lavage (DL). Each fluid contains pro-
teins, carbohydrates and lipids, DNA and RNA. NAEF, collected neat
through breast massage +/- suction on the breast nipple, has a relative
paucity of cells, but concentrated proteins, carbohydrates and lipids.
Breast milk contains high concentrations of certain proteins, includ-
ing a-lactalbumin, lactoferrin, secretory IgA, lysozyme and albumin,
whose primary function is feeding an infant, but there are also less
abundant proteins, carbohydrates and lipids with potential cancer bio-
marker usefulness. DL is collected through the insertion of a micro
catheter into the nipple, providing irrigating fluid, and analyzing the
effluent. There are more cells in DL than NAE The irrigant dilution
factor for analysis of proteins, lipids and carbohydrates is somewhat
uncertain, as often not all of the irrigant is collected.

Biomarkers in body fluids: serum

1. CA15-3 and CA 27.29: For women diagnosed with breast cancer,
assessment of the expression of both CA 15-3 (MUCI) and CA 27.29
in serum are FDA approved to monitor patients. American Society of
Clinical Oncology guidelines recommend using these tumor markers
in conjunction with imaging and clinical examination to assess treat-
ment response/failure. A confirmed increase of >= 25% has been sug-
gested as clinically significant (21).

2. HER2/neu: Reports suggest that the sensitivity of HER2/neu tissue
testing may be enhanced by evaluating the external fragment of the
HER?2 protein, which is shed into the bloodstream. This assessment is
referred to as the serum HER2 (sHER2) test (22). An increasing level
of circulating HER2 is an early indicator of progression, particularly
in HER2-positive patients. The rise and fall parallels the clinical course
of disease, independent of therapy. HER2 status of the primary tumor
may not accurately reflect the HER2 status of recurrent disease. As
such, elevated serum HER2 levels may be an early signal of a HER2-
positive metastatic tumor and therefore alert the physician to re-assess
HER?2 status using a tissue test (22).

3. Circulating tumor cells (CTCs): The CellSearch system was FDA
approved in 2004 to detect the presence of CTCs and monitoring dis-
eas progression based on CTC level in patients with metastatic breast,
colorectal, and prostate cancer. The CellSearch test has not yet been
established as a means of selecting therapies for these patient popula-

tions, hampering its incorporation into treatment guidelines (23).
Breast Cancer Biomarkers Being Evaluated

Biomarkers in tissue

1. p53 is the most commonly mutated gene in human cancers. Indi-
viduals who have germline mutations in 753 have Li-Fraumeni syn-
drome. Li-Fraumeni syndrome is rare, with approximately 400 known
families. Patients with Li-Fraumeni syndrome are at high risk for early-
onset breast cancer. The primary limitation of performing screening
for germline p53 mutations is their rarity (24).

3. Ataxia Telangiectasia (AT) is caused by mutations in the AT mu-
tated (ATM) gene which leads to the generation of defective AT pro-
tein (25). The normal AT protein detects DNA strand breaks, recruits
proteins to fix the break, and prevents a cell from making new DNA
until the repair is finished. People with AT are at an increased risk of
multiple cancers, including lymphoma, leukemia, and breast cancer.
Compared to the general population, women who are heterozygous
or homozygous for AT have double the risk of developing breast can-
cer (26). The relative infrequency of the mutation limits its justifi-
cation for screening the general population to identify individuals at
increased risk.

4. Mutations in the Phosphatase and Tensin (PTEN) gene can con-
tribute to the development of a variety of cancers, including breast
cancer (26) Approximately 50% of breast cancers have loss of PTEN
expression, which is associated with lymph node metastases and poor
survival (27). Individuals with Cowden’s disease, who have germline
mutations in PTEN, have a 25-50% lifetime risk of developing breast
cancer (28).

5. Multiple gene analyses: There are a variety of hereditary breast
cancer syndromes which have genetic mutations associated with
them, and confer an increased risk of developing breast +/- other ma-
lignancies (29). These include Hereditary Breast and Ovarian Cancer
syndrome, with mutations in BRCAI or BRCA2, Li-Fraumeni, with
mutations in 7P53, Cowden’s syndrome, involving PTEN, Heredi-
tary Diffuse Gastric Cancer syndrome, involving CDHI, Peutz-Jegh-
ers, involving STK11, Lynch syndrome, involving MLHI, MSH2,
MSHG6, or PMS2, and Fanconi anemia, involving PALB2. Lifetime
risk of breast cancer is over 20% for mutation carriers of these syn-
dromes, ranging up to 80% for BRCAI mutation carriers (29). Gene
panels have been developed to evaluate patient samples for altera-
tions in some or all of these genes.

a. BROCA: This panel from the University of Washington evaluates
mutations in genes involved with a variety of human cancers. BROCA
is most useful for analyzing patients with a suspected cancer predispo-
sition. An advantage of the BROCA gene panel is that specific gene
testing can be selected or the investigator can opt for the entire panel.
The number of genes in the panel changes over time based on new
information (30).

b. BreastNext: This 17 gene panel developed by Ambry Genetics is
very similar to the BROCA panel in that it analyzes cancer risk and is
best suited for patients with a suspected hereditary predisposition to
breast or ovarian cancer. Like BROCA, this panel offers the option of
specific gene testing or analysis of the entire panel. A further advantage
to BreastNext is that it includes duplication and deletion gene analysis

(30).



c. BRCAPLUS: This 6 gene panel developed by Ambry Genetics per-
forms next generation sequencing (BRCA1/2, CDHI, PALB2, PTEN,
TP53). Each of the genes analyzed is linked to hereditary cancer syn-
dromes and has published management guidelines (31).

d. Breast/Ovarian cancer panel: This 20 gene panel developed by
GeneDx evaluates genes that have been linked to an hereditary disposi-
tion to breast and/or ovarian cancer (30).

e. The Myriad myRisk® Hereditary Cancer test is a 28-gene panel
that identifies an elevated risk for eight cancers (breast, ovarian, gastric,
colorectal, pancreatic, melanoma, prostate, and endometrial) (30).

Gene panels have also been developed by Ambry Genetics, Breast-
HealthUK, Centogene, the Emory Genetics Laboratory, Fulgent Di-
agnositcs, Invitae, Quest Diagnostics, and Prevention Genetics (29).

Current Biomarker Challenges

The accurate assessment of biomarker expression is influenced by many
things. Three of the most important factors are tumor heterogeneity,
treatment effect, and whether the tumor is new or recurrent. Because of
tumor heterogeneity, expression of tumor markers can differ in a patient
with newly diagnosed, untreated breast cancer between core biopsy and
surgical resection specimens. Additionally, treatment can lead to changes
in expression, with resistant subclones which survive becoming predom-
inant after treatment. Tumor DNA, which is inherently unstable, can
change over time, leading to changes in primary vs. recurrent/persistent
tumors. Moreover, some breast tumors contain both basal and luminal
clones with distinct genetic alterations (32). The molecular phenotype of
primary vs. recurrent tumors can differ due to treatment of the primary
and the innate instability of tumor DNA.

Heterogeneous tumors

Immunohistochemical analysis of a newly diagnosed breast cancer
generally includes ER, PR and HER2, and is most often performed on
the core biopsy specimen. Because of intratumoral heterogeneity, the
smaller the core biopsy, the more likely it is to not accurately represent
the ER, PR or HER2 status of the entire tumor (33). Moreover, ex-
pression may differ between a primary and recurrent tumor as well as
between the primary tumor and its metastasis/metastases (33).

There is heterogeneity in tumor cell division between diagnostic needle
or core biopsy and surgical resection specimens as demonstrated in the
proliferation marker Ki67. The authors propose this the average pro-
liferation difference was 3.9%, with biopsy specimens having a higher
proliferation rate than surgical excision specimens and with the assess-
ment of 800 additional (total 1000) cells, the difference was no longer
present. The authors proposed this was due to hot spot sampling in the
core specimens. Treatment can also contribute to acquired heterogene-
ity because it can alter the tumor phenotype and change the ER/PR
and HER2 status of the original tumor. These findings suggest that

overall under sampling of the primary tumor may be occurring.

The effects of treatment

Both endocrine and chemotherapeutic cancer treatment can change
tumor phenotype. Investigators evaluating postmenopausal women
with ER+ breast cancer who were receiving neoadjuvant endocrine
therapy found that the ER downregulator fulvestrant decreased Ki67,
ER and PR expression after 16 weeks of treatment in a dose dependent
fashion (34). In a separate study of women who received neoadjuvant
chemotherapy for breast cancer, tumor grade changed in 35%, ER, PR
and HER2 expression in 43, 55 and 27% of cases, respectively (35).

Sauter. Breast Cancer Biomarkers

Whether the tumor is new or recurrent

Primary vs. recurrent tumors can differ both due to treatment of the
primary and the inherent instability of tumor DNA. If recurrent dis-
ease is in a different location from the primary tumor, a particular
alteration may have selected for tumor spread to the new location. In
a study evaluating patients with biopsy proven relapsed breast cancer,
using a similar approach to assess expression in both primary and re-
lapsed specimens, the molecular phenotype of the original tumor and
the tumor metastasis, there was 19% discordance in the ER/PR or
HER?2 status between the primary and relapsed lesion (36). A second
study evaluating patients with biopsy proven relapsed/metastatic dis-
ease observed discordance for ER, PR and HER2 of 32, 41 and 15%,
respectively (37). In the second study there was an overall survival ad-
vantage among women with stable ER+ tumors vs. those whose tu-
mors changed to ER- at relapse.

Consequences of Current Biomarker Limitations

Standard screening for breast cancer involves physical examination and
breast imaging, generally mammography with or without breast ultra-
sound. These tools alert the treating provider to the presence of a le-
sion which is palpated and/or an abnormality which is visualized. The
diagnosis of breast cancer requires demonstration of visual changes in
the nuclei in a cytologic or histologic preparation of breast cells. In
order to obtain the cells for pathologic review, an invasive needle, core,
or surgical biopsy must be performed. These procedures are subject to
sampling error, and only approximately 15-20% of the procedures de-
tect malignancy (38). Liquid biopsies have the goal of providing useful
clinical information from body fluid analysis. These body fluids can be
collected noninvasively, or minimally invasively. These body fluids can
be either breast specific, such as nipple aspiration, ductal lavaga (DL),
and ductoscopy, or not, such as blood.

Discovery Targets

The success of breast cancer biomarker research depends on: 1) com-
bining newly discovered biomarkers with established methods so that
cancer diagnosis can be optimized; 2) identifying biomarkers to estab-
lish response to treatment, recurrence, and survivorship; 3) the use of
biomarkers to guide therapies in patient targeted medicine; and 4) the
use of biomarkers to determine drug candidates for the development
of new therapies (17).

There are no generally accepted body fluid biomarkers for the early
detection of breast cancer. A major barrier to the development of ear-
ly breast cancer detection biomarkers relates to disease heterogeneity.
Biomarker studies to date have generally been small, evaluate one or
a few markers in a single sample type, and enrollment and exclusion
criteria vary from study to study. Some studies evaluate subjects at
high risk for cancer, based on risk assessment or clinical findings,
while other biomarker studies screen the general population. Finally,
cancer detection biomarker studies often collect a single sample,
which may not adequately account for random biomarker variation
in a given individual. More progress has been made among subjects
which biopsy proven breast cancer, since a patient’s tumor can be
phenotyped. Because of the inherent instability of tumor DNA, as
well as treatment effect, changes in biomarkers can occur, as already
discussed. Nonetheless, new biomarker development, both for the
early detection and treatment of breast cancer, is an active area of
investigation. Among the biomarkers under evaluation are autoan-
tibodies, inflammatory response molecules, DNA methlyation (i.e.
CpG Islands), benign breast disease, and pregnancy associated breast
cancer biomarkers.
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Challenges in the identification and validation of new biomarkers
Most biomarker development studies are not completely representa-
tive due to selection bias. Biomarker assessment in healthy individuals
is generally limited to body fluids, as there is no tumor to collect and
ethics boards are reluctant to approve invasive approaches in healthy
individuals. Successful sample collection of some body fluids such as
NAF or DL requires learning the technique and practice. Inadequate
sample collection can limit biomarker assessment.

Validation of an initially promising observation is often the weakest
link to biomarker development. This is in part because those who
made the initial observation lack the tools (adequate finances, ade-
quate infrastructure, adequate number of subjects, etc.) to validate the
findings. Validation requires high throughput and access to large co-
horts of well-defined clinical samples. A variety of candidate biomark-
ers (e.g., peptides, proteins, carbohydrates, DNA, RNA, metabolites)
analyzed simultaneously optimizes yield and provides a direct com-
parison of the performance characteristics of each biomarker.

Choosing the proper type of sample for biomarker validation

Samples in the blood (serum, plasma): Serum and plasma are rou-
tinely used in clinical chemistry. Sample collection is minimally inva-
sive and in some settings blood is the most practical sample to collect.
Even though a marker may be diluted markedly in serum or plasma,
much larger volumes can be obtained (1-5 mL) than are commonly
collected in a breast specific body fluid such as NAF. In other words, a
marker detected in NAF could be diluted by a factor of 1.000 or more
and still be detected in routinely collected volumes of serum (39).

Breast specific samples: Both DL and NAF are collected from the
breast ducts. The ductal epithelium gives rise the the vast majority of
breast cancers. Unlike blood, the samples are not diluted by biomark-
ers contributed by other organs in the body. DL is more cellular than
NAF, and therefore better for the analysis of intracellular components
such as DNA and RNA, whereas NAF has a highly concentrated pro-
tein and carbohydrate content, and therefore is well suited for the
analysis of the latter two types of biomarkers (39).

Conclusion

Great strides in breast cancer biomarker development have already
been made to tailor treatment to individuals with newly diagnosed
breast cancer. This is because the available tumor can be phenotyped
through assessment of specific gene alterations, gene panels, or whole
genome sequencing, to guide hormonal therapy, biologic therapy as
well as chemotherapy. Tissue assessment is generally not as practical
to screen healthy individuals, or to follow individuals long term after
cancer treatment to monitor for disease recurrence. For early detec-
tion, body fluids are appropriate for biomarker development. Inter-
ventions on the breast with excisional biopsy followed by radiation or
mastectomy make breast specific body fluid samples primarily useful
for eatly detection, whereas serum/plasma is the logical body fluid for
serial assessment of disease response and recurrence.

Biomarker panels are coming into increasing use. This multianalyte
assessment is both practical and a reasonable approach to optimize
sensitivity and specificity. Validation of biomarkers is critical before
general clinical use.
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ABSTRACT

Breast cancer is a heterogeneous disease. The purpose of adjuvant therapy for early-stage breast cancer is to provide maximum benefit with minimum
side effects and not to under-treat or over-treat. The clinical progresses of patients with the same clinical and pathological characteristics who are
given similar treatments may show major differences. This fact indicates that the prognostic and predictive factors that we have used until recent
years for therapy selection are not really sufficient, we need new markers, every disease and every individual are unique and that treatment should
be individualized. The gene expression profiling, which has come into clinical use in recent years, is beneficial in therapy selection for luminal breast
cancer cases. A differentiation can be made among patients for whom only endocrine treatment would be adequate and those who should also receive
chemotherapy in addition to endocrine treatment. Several new gene expression analysis studies targeted at gaining the ability to determine drug
selection in chemotherapy, endocrine treatment and neo-adjuvant therapy are also currently ongoing. The staging system for new breast cancer that
is to be published in the year 2018 also includes gene expression analyses within the prognostic panel and the stage changes depending on the result.
The statement "Treat the patient, not the disease." is becoming increasingly entrenched in our clinical practice. This article briefly summarizes the
gene expression profiles, which are validated and used in the selection of therapy for early-stage breast cancer.
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Introduction

Breast cancer is the type of cancer with the highest incidence rate among women globally and it ranks the first among reasons for death
due to cancer in women (1). Appropriate selection and administration of therapies according to the patient are important for not only
prolonging disease-free survival and overall survival, but also for preventing late complications (such as anthracycline-related cardiac prob-
lems, myelodysplastic syndrome, leukemia and taxane-associated neuropathy) (2).

It is a standard approach to administer adjuvant chemotherapy (CT) and/or hormonal treatment (HT) to reduce the risk for metastasis
according to the histological, pathological and immunohistochemical staining characteristics of the tumor following surgical treatment of
early-stage breast cancer (3-5). The strongest predictors in determining the risk for metastasis are as follows: tumor diameter, histological
grade, axillary lymph nodes (ALN) metastasis and hormone receptors (HR) and HER2 status as well as Ki-67 proliferation index (6). In
recent years, molecular sub-types (intrinsic sub-types) of breast cancer have been described and therapy selection is done according to these
sub-types (7-10). Breast cancers are divided into four sub-groups as per their molecular characteristics (11, 12): Luminal, HER2-positive,
basal and normal-like (Table 1). CT is necessary for adjuvant treatment of basal-type and HER2-positive breast cancer cases.

Luminal tumors are HR-positive breast cancers that constitute approximately 60-80% of all breast cancer cases (8, 11, 12). Luminal
tumors are divided into two groups as A and B: Their characteristics are summarized in Table 2. While luminal A tumors are very
sensitive to HT, it may be necessary to use CT and HT together in luminal B tumors. The above-specified classical predictors are not
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Table 1. Breast cancer molecular subtypes (Modified from 11)

Intrinsic subtype IHC* status

Luminal A ER+/PR+;HER2-Ki67 low

Luminal B ER+/PR+;HER2-;Ki67 high

ER+/PR+;HER2+;Ki67 any
HER2 overexpression ER-/PR-;HER2+;Ki67 any
ER-/PR-;HER2-;basal marker+

ER+/PR+;HER2-Ki67 any

Basal

Normal-like

Grade Prognosis Prevalence
1/2 Good 40%
2/3 Intermediate 20%
2/3 Intermediate
2/3 Poor 12t021%
3 Poor 11to023%
1/2/3 intermediate 3to 10%

*IHC: Immuno-Histo-Chemical Staining; ER: Estrogen Receptor; PR: Progesteron Receptor

Table 2: Characteristics of Luminal Subtypes Breast
Cancers (Modified from 8)

Luminal A Luminal B
Incidence % 40 20
ER-related genes High Relatively low
HER2-related genes Low Variable
TP53 mutation 12% 29%
Proliferation-related genes Low High
Prognostic significance Good Poor
Prediction to endocrine Highly Relatively less
therapy sensitive sensitive

Prediction to cytotoxic therapy Less sensitive Less sensitive

ER: estrogen receptor

sufficient to distinguish between the luminal A and B sub-groups in
HR-positive, HER2-negative breast cancer and does not account for
different clinical progresses of luminal type breast cancer patients who
are in the same stage and receive similar treatments. In order to explain
this difference and better differentiate between patients who may not
require chemotherapy as part of adjuvant therapy and those who need
to have addition of CT to their hormone therapy, various gene ex-
pression analyses have been and are being studied retrospectively and
prospectively.

Gene Expression Profiling
Amsterdam 70-gene Profile- MammaPrint dx Test (Table 3)

The first one of these tests is MammaPrint dx 70-gene expression
analysis, which was developed by the Netherlands Cancer Institute.
They identified 70 genes which differentiate between patients diag-
nosed with breast cancer as good profile and poor profile depending
on the risk of developing metastasis within 5 years as of diagnosis. This
gene profile was developed based on a gene study conducted with 78
ALN-negative patients below the age of 55 and diagnosed with inva-
sive breast cancer a tumor size <5 cm (13, 14). The test is conducted
using the micro-array-based gene expression profiling technique. Fresh
tissue sample or frozen archival material and formalin-fixed paraffin-
embedded (FFPE) material are used for the test (9, 15). Several studies
have demonstrated that MammaPrint is an independent prognostic
factor in patients with ALN-negative breast cancer (16-18). It has been

seen that 35% of patients that seemed to have high risk disease actu-
ally had low risk and 14% of patients that seemed to be in the low
risk group actually had high risk in this program as compared to the
adjuvant online program (19).

The MammaPrint test is recommended for early breast cancer of all
ages with tumor size <5 cm, with the ALN 0-3 positive cases, and es-
trogen receptor (ER)-positive or negative tumors (8). It was approved
by Food and Drug Administration (FDA) in 2007 for marketing as a
prognostic test, but not to select therapy or predict response to therapy
(15). Results are reported as low risk (13% chance of developing dis-
tant metastases at 10 years without adjuvant treatment) or high risk
(56% chance of developing distant metastases at 10 years without ad-
juvant treatment).

For the prospective validation of the test, an international, random-
ized, Phase-3 MINDACT study (Microarray in Node-Negative and
1 to 3 Positive Lymph Node Disease May Avoid Chemotherapy-
EORTC 10041/BIG 3-04 study) has been scheduled (20). In this
study, 6693 patients with early-stage breast cancer (HR+, Nod 1-3
positive or negative, HER2-) were recruited. The genomic risks (using
the 70-gene signature) and clinical-pathological risks (using a modified
version of Adjuvant Online) of the patients were identified and the
aim has been set as comparing their effectiveness in the adjuvant ther-
apy selection. CT was not provided for the group with low genomic
and clinical risk. CT was provided for the group with high genomic
and clinical-pathological risk. In patients with discordant risk results,
either the genomic risk or the clinical-pathological risk was used to
determine the use of chemotherapy and hormone therapy or only hor-
mone therapy. The primary aim of the study was to determine whether
patients with high clinical risk and low genomic risk had requirement
for CT. According to the assessment of 1550 patients with high clinical
risk and low genomic risk, metastasis-free survival rate was found to be
94.7% in patients not receiving CT, which was 1.5% lower than the
patients that were on CT. The rates of distant metastasis-free survival
were found to be similar among patients that were node-negative or
positive, ER-positive and HER2-. Based on these results, the research-
ers concluded that 46% of the patients with low genomic risk and high
clinical risk did not require CT.

MammaPrint is featured as a prognostic parameter in the St Gallen
and ESMO (European Society of Medical Oncology) guidelines (3,
21).

In the 8th Breast Cancer Staging System of American Joint Committee
on Cancer (AJCC), which is to be published in 2018, gene expression

profiling is included in breast cancer staging as a prognostic panel (22).
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Table 3: Gene Expression Tests for Predicting Clinical Outcomes in Patients with HR positive, HER2 negative,
Node 0-3 Positive Early Stage Breast Cancer (7, 9, 22, 34, 40)

PAMS50-risk of

Breast

Oncotype DX MammaPrint recurrence score Cancer Index EndoPredict
Manufacturer Genomic Health Agendia NanoString Myriad/
(Redwood City, CA) (Irvine, CA) Technologies (Seattle, WA) bioTheranostics Sividon Diagnostics
Tissue Sample FFPE Fresh, frozen, or FFPE FFPE FFPE FFPE
No of genes 16 cancer 70 50 cancer MGI-5 cell cycle genes; 8 cancer
5 control 22 control/ housekeeping H/I-Gene 3 control
+ tumor size expression ratio
Technology Quantitative Microarrays Quantitative RT-PCR Quantitative Quantitative-RT-
RT-PCR RT-PCR PCR
Predictive + - - + -
Prognostic + + + + +
Eligible patients ER+and HER2-, T1/2 Stage l-and ER+, stage I/Il ER+ ER+
0-3 nodes Il breast cancer 0-3 nodes HER2- HER2-
F Node-
Measure/ RS Good risk and ROR:Ten year Low, intermediate The test result is
Categories Low<18 poor risk intrinsic probability of distant and high risk composed of the ‘molecular
Intermediate 18-31 subtype recurrence fingerprint’ of a tumorin
High Low <10% combination with the
>31 Intermediate 10-20% established prognostic
High >20% parameters nodal status
Intrinsic subtype and tumor size
Strength of Strong for NO Moderate for NO Strong for NO Moderate for NO Moderate for NO
ASCO Moderate and N+ Moderate for N+ Strong for N+ and N+
recommendation for N+ (don't use for N+)
8th AJCC breast For patients with HR- For patients with For patients with For patients with HR-  For patients with HR-positive,
cancer staging positive, HER2 HR-positive, HR-positive, positive, HER2 negative, HER2 negative, and ALN
manual (when negative, and ALN HER2 negative, and HER2 negative, and ALN negative tumors, negative tumors,
available asstage  negative tumors, ALN negative tumors,  and ALN negative ~ aBClin the low-range, Endopredict low-risk score,
modifiers). Oncotype Dx recurrence @ MammaPrint low-risk  tumors, a PAM50 regardless of T size, regardless of T size, places
score less than 11, score, regardless RORscore in the low- places the tumorin the the tumorin the same
regardless of T size, of T size, places range, regardless  same prognostic category  prognostic category as
places the tumor in the tumorin the of T size, placesthe as T1a-T1b NOMO (Level  T1a-T1b NOMO (Level of
the same prognostic same prognostic tumor in the same of Evidence Il). Evidence Il).
category as T1a-T1b NOMO, categoryasT1a-T1b  prognostic category
and the tumor is staged NOMO (Level of as T1a-T1b NOMO
using the AJCC prognostic Evidence II). (Level of Evidence ).
stage group table as

stage | (Level of Evidence I).

AJCC: American Joint Committee on Cancer; ALN: axillary lymph node; ASCO: American Society of Clinical Oncology; FFPE: formaline-fixed parafine embedded;
RT-PCR: reverse transcriptase-polymerase chain reaction; ER: estrogen receptor; HR: hormone receptor; BCl: Breast Cancer Index; ROR: Risk of Recurrence

One of these panels is MammaPrint (when available as stage modi-
fiers): For patients with HR-positive, HER2 negative , and ALN nega-
tive tumors, a MammaPrint low-risk score, regardless of T size, places
the tumor in the same prognostic category as T1a-T1b NOMO (Level
of Evidence II).

21-Gene Recurrence Score assay (Oncotype DX) (Table 3)

The Oncotype DX Breast Cancer Assay is a commercially available
reverse transcriptase-polymerase chain reaction (RT-PCR) based signa-
ture. It evaluates the mRNA levels of 21 genes (16 cancer-related genes
and 5 reference genes) (8, 9, 15). The expression of these 21 genes is
reported as a single Recurrence Score (RS), which ranges between 0
and 100. The test is routinely performed on FFPE tissue specimens.

Patients are divided into 3 risk groups depending on the risk for dis-
tant metastasis in ten years: 1- Low risk (RS<18) 2- Intermediate risk

(RS 18-30) 3- High risk (RS>30)

The clinical validation of Oncotype DX was originally completed in
2 retrospective studies (National Surgical Adjuvant Breast and Bowel
Project-NSABP B-14 and B-20 studies) (23, 24): In the NSABP B-14
study, patients (HR-positive disease with negative axillary nodes) were
randomized to the tamoxifen versus placebo arms for 5 years (23). The
distant metastasis-free survival rates of the patients as per their risk
groups were as follows: Low risk group (RS<18; 10-year risk for distant
metastasis: 6.8%); intermediate risk group (RS:18-30; 10-year risk for
distant metastasis: 14.3%) and high risk group (RS>30; 10-year risk
for distant metastasis: 30.5). In conclusion, Oncotype DX was inter-



preted as being a ‘predictor of distant relapse in ER+ node negative
disease.” These results were also tested in the NSABP B-20 study (HR
positive disease with negative axillary nodes; adjuvant tamoxifen versus
CMEF + tamoxifen) and the contribution of CT as per the risk groups
was investigated (24): It was seen that the addition of CT to tamoxifen
for patients in the low risk group decreased the 10-year risk for distant
metastasis by only 1.1% while the addition of CT to tamoxifen for
patients in the high risk group reduced the 10-year risk for distant
metastasis significantly by 27.6%. The benefit of the addition of CT
to hormonal therapy in the intermediate risk group was not showed to
be clinically significant.

The action to be taken for patients in the intermediate risk group could
not be completely elucidated. Should it be only HT or CT and HT? In
order to shed light onto this question, a prospective randomized study
was initiated in the year 2006 (Trial Assigning Individualized Options
for Treatment-TAILORx; prospective clinical validation study) (25).
In this study, 10.253 patients (HR-positive and HER2-negative with
negative axillary nodes) from 6 countries and 900 study sites were in-
cluded between the years 2006 and 2010. The patients were divided
into groups as follows: RS<11 low risk group (only endocrine treat-
ment), RS 11-25 intermediate risk group (divided into two arms: only
HT and CT + HT) and RS>25 high risk group (CT and HT). As
part of HT, tamoxifen or aromatase inhibitor (AI) or tamoxifen fol-
lowed by AI were administered for 5 years and tamoxifen or Al along
with ovarian suppression were used in 3% of the patients. During the
ESMO 2015 meeting, the results of the low-risk group (15.9% of
all patients;-1626 patients) were presented as follows: 5-year invasive
disease free survival: 93.8%; recurrence-free survival: 98.7%; distant
recurrence-free survival: 99.3% and overall survival: 98%. Recurrence
events were uncommon regardless of the histologic grade, tumor size
and were not significantly affected by younger age at diagnosis in this
low risk group.

The results of the study also prospectively showed that only adjuvant
HT was sufficient for patients with low risk according to the 21 gene
expression analysis (Level IA evidence). It is expected that the results of
the intermediate risk group will be announced within the year 2017.

The prognostic and predictive validity of Oncotype DX was also
retrospectively evaluated in 4 randomized phase-3 studies [SWOG
8814, ATAC (Adjuvant Tamoxifen or Anastrozole), NSABP-B28 and
ECOG 2197 studies] including ALN positive and HR-positive cases
(26-30). It was seen that CT was beneficial in distinguishing node-
positive patients who would benefit from CT (Predictor of likelihood
of chemotherapy benefit in ER+ Node positive disease). Its prospective
validation in the node-positive patients was demonstrated in the West
German Study Group Plan B Randomized Phase-3 study, the Clalit
Registry study conducted in Israel and the SEER real-life observational
study (31-33). In all these studies, the 5-year survival rate of patients in
the low risk group is >95%.

Other ongoing trials (R<PONDER and OPTIMA) are evaluat-
ing whether adjuvant CT is beneficial in patients with HR-positive,
HER2-negative breast cancer with 1 to 3 positive ALNs and a RS of
25 or less (7, 8).

Oncotype DX is included as a prognostic and predictive tests in the
ESMO, St Gallen, NCCN (National Comprehensive Cancer Net-
work; includes 1 to 3 positive nodes) and ASCO (American Society
of Clinical Oncology; node negative only) guidelines (3, 4, 21, 34).

Gller. Gene Expression Profiling in Early Breast Cancer

The Oncotype DX staging system has been included in the 8th breast
staging system by AJCC (when available as stage modifiers) (22): For
patients with HR-positive, HER2-negative and ALN-negative tumors,
Oncotype DX recurrence score less than 11, regardless of T size, places
the tumor in the same prognostic category as T1a-T1b NOMO, and the
tumor is staged using the AJCC prognostic stage group table as stage
I (Level of Evidence I).

Predictor analysis of microarray 50 risk of recurrence score

(PAM50-ROR) (Table 3)

The PAM50 is a test that uses 50 classifier genes and 5 control genes.
The microarray technique is employed and study is done on FFPE tis-
sues with quantitative RT-PCR technology (8, 9, 15). Along with the
tumor diameter and four main intrinsic sub-types are provided along
with the risk of recurrence (ROR). The PAMS50 score is reported on
a 0-100 scale (ROR score of risk of recurrence), which is correlated
with the probability of distant recurrence at ten years for women with
HR positive, early-stage node-negative or node 1-3 positive breast can-
cer. Patients are divided into high (>20%), intermediate (10 to 20%)
and low (<10%) risk groups. It was retrospectively tested in the ATAC
and ABCSG-8(Austrian Breast Cancer Study Group 8) studies and
demonstrated to be an important prognostic indicator for both ALN-
negative and ALN-positive patients in all sub-groups (35, 36). It is an
FDA-approved test (9, 34).

It has been included in the 8th breast cancer staging system by the
AJCC (when available as stage modifiers) (22): For patients with HR-
positive, HER2-negative and ALN-negative tumors, a PAM50 ROR
score in the low-range, regardless of T size, places the tumor in the
same prognostic category as T1a-T1b NOMO (Level of Evidence II).

Breast Cancer Index (BCI) (Table 3)

Breast Cancer Index is a combination of molecular grade index
(MGI) and HOXB13-to-IL17BR expression ratio (H:I ratio). Stud-
ies conducted have shown that it is effective in anticipating treatment
response and prognosis in ER-positive tumors (37, 38). Three risk
groups are identified: low, intermediate and high risk. Its clinical us-
ability is still being investigated. ASCO states that it can be used in
making a decision for adjuvant therapy in HR-positive, HER2-nega-
tive and node-negative disease while it is not recommended to be used
in node-positive disease (34).

EndoPredict (Table 3)

It involves RNA-based analysis of 11 genes (8 cancer related and 3
reference genes). Its prognostic value was validated using the data from
ABCSG-6 and ABCSG-38 trials (39). ASCO states that it can be used
in making a decision for adjuvant therapy in HR-positive, HER2-
negative and node-negative disease while it is not recommended to be
used in node-positive disease (34). It is a test which can also be used to
make a decision for prolonged adjuvant therapy.

Breast Cancer Index and EndoPredict (when available as stage modi-
fiers) tests are also included as part of the prognostic panel in the 8th

staging booklet (Level of evidence II) (22) (Table 3).

Other assays include the Rotterdam 76-gene signature, genomic grade
index, molecular grade index, etc. There are not sufficient data about
the prognostic significance of these arrays (9, 15, 34, 40, 41). Further
studies are needed.

171



172

Eur J Breast Health 2017; 13: 168-74

Conclusion

Gene expression analyses are beneficial in determining the prognosis
and selecting therapy for luminal type breast cancers (HER2-negative,
HR-positive). Even though these tests are costly, studies performed
have shown that they are actually cost-efficient (42, 43). They are in-
cluded in reimbursement schemes in the USA and Europe whereas
they are not included in the reimbursement program in Turkey and
many other countries. Therefore, studies can be conducted only on a
limited group of patients. Studies conducted in Turkey have demon-
strated that Oncotype DX has significantly correlated with PR and
Ki-67 score of the tumor, and has a significant contribution to deter-
mining the therapy selection (44, 45). In another study from Turkey,
Oncotype DX test was found as cost-effective in patients with early
stage breast cancer (46).

It should also be kept in mind that gene expression analyses may yield
false results in rarely seen tumors such as breast cancers showing neu-
roendocrine differentiation and in mixed morphologies (47). Further-
more, the stromal cells and inflammatory cells around the tumor tis-
sue and the normal breast tissue are not included in the analysis. The
ratio of non-neoplastic cells in the analysis may change the expression
profile and the prognostic signature. In the second-generation gene
expression analyses, myoepithelial and stromal cells are also assessed in

addition to the epithelial cancer cells (8).

There are no gene expression tests available yet to determine the ther-
apy selection for other intrinsic types of breast cancers. Various gene
expression analyses and second generation gene expression analysis
studies are ongoing with the aims of determining the drug selection in
endocrine treatment, selecting the agent to be used in chemotherapy
and predicting treatment to neoadjuvant therapy (8). Technological
advancements and developments in the field of molecular biology and
genetics will enable us to provide individualized therapies for our pa-
tients.
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ABSTRACT

Objective: Breast cancer (BC) is the most common female malignancy in the world and Turkey. Its prevalence and mortality are surprisingly
increasing at a rapid rate. The objective of this study was to determine the effectiveness of training sessions on women’s knowledge of relevant risk
factors of BC and screening methods, screening behaviors and health beliefs among of healthy women in Turkey.

Materials and Methods: In this study, in order to establish the efficiency of BC training, a semi-empirical single group pre-test & post-test
research model was used. The data were collected by using a self-administered questionnaire and by using the Turkish version of Champion's health
belief model scale (CHBMS). The pre-test was performed before the training and after one week of the training, post-test was performed with a
questionnaire having the same content.

Results: In total, 244 women participated in the study. The average age of the women was 39.44 (SD=1.06) years. The mean total knowledge
score increased significantly (p<.001) from 9.05 in the pre-test to 16.53 in the post-test. The results showed that both mean knowledge scores and
CHBMS subscales scores of the women were increased significantly (p<.001) from the pre-test to the post-test. In multiple linear regression analysis,
BC screening knowledge of women with susceptibility, benefit, self-efficacy and health motivation subscales of CHBMS, breast self-examination
(BSE) practice and self-efficacy were also significant in the post-test; in the pre- and post-tests, a significant relationship among the level of education
of women, susceptibility and seriousness was found (p<.001).

Conclusion: The study showed that the training program had profound effects on BC knowledge, screening behaviors and health beliefs of women.

Keywords: Breast cancer, health belief model, early diagnosis methods, breast cancer risk factors, training

Cite this article as: Yilmaz M, Sayin Y, Oner Cengiz H. The Effects of Training on Knowledge and Beliefs about Breast Cancer and Early Diagnosis
Methods among of Women. Eur J Breast Health 2017; 13: 175-182.

Introduction

International studies have indicated that breast cancer (BC) is one of the most fatal cancers that affect women and it is also a global health
problem in both Turkey and the world. In 2012, the International Agency for Research on Cancer (IARC) stated that 1.7 million women
were diagnosed with BC. Now, it represents one fourth of all cancers in women (1). In Turkey, according to the Ministry of Health’s cancer
statistics data, while BC in women was 35.0% in 2005, it rose to 45.9% in 2013 (2). These figures suggest that measures taken on an
international dimension for the prevention of BC are very important not only in Turkey, but throughout the world. The reduction in BC
mortality depends to a large extent on early diagnosis initiatives because BC pathogenesis is multifactorial, primary prevention is difficult.
Therefore, it is important to identify it early. The World Health Organization (WHO) (2012) states that there are two components of
early detection efforts: 1) Early diagnosis; the awareness of early signs and symptoms in order to get them diagnosed and treated at early
stage. In the absence of any early detection or screening and treatment intervention, patients are diagnosed at very late stages when curative
treatment is no longer an option. 2) Screening aims to identify individuals with suggestive abnormalities of a specific cancer or pre-cancer
and refer them promptly for treatment or when feasible for diagnosis and treatment (3). Screening programmes are especially effective
for frequent cancer types for which cost-effective, affordable, acceptable and accessible screening tests are available for the majority of the
population at risk. The focus of BC screening is to reduce the disease mortality (4). In Turkey, a nationwide organization called Cancer
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Early Detection and Education Center (Kanser Erken Teshis, Tarama
ve Egitim Merkezi-KETEM) has recently been launched by the Min-
istry of Health and began to screen for some cancers (2). It is recom-
mended for early detection of BC, there are basically three methods
of screening programs complementing each other; breast self-exami-
nation (BSE), clinical breast examination (CBE) and mammography
(MMG) (5). This is emphasized in order to increase the effectiveness of
the screening methods, it is needed to use two or three of the methods
in combination. However, in this regard, studies published in many
countries and in Turkey have shown that the rate of participation of
women in the BC screening program was low (6-13). The reasons why
women did not participate in the screening program included lack of
information and pain ranking the first, not wanting to be exposed to
radiation, being afraid to discover the cancer, embarrassment, fatalism,
and misinformation, not seeing a physician unless ill, possibility that
screening might be refused by the family, negligence, lack of physician
recommendation, health-care provider attitudes, not remembering to
do it, discomfort, and having not enough time to handle it (12, 14-
19). The results of the studies indicate that knowledge, attitudes, and
motivation are important individual determinants of health behavior.
Also, many social, cultural, and economic factors contribute to the
development, maintenance, and change of health behavior patterns
(20). The health belief model (HBM) theorizes that people’s beliefs
about whether they are at risk for a disease or health problem, and
their perceptions of the benefits of taking action to avoid it influence
their readiness to take action (21). In Turkey and in many studies in
various societies, training has been shown to increase the participation
in screening programs and the BC information of women. In Tur-
key, the Ministry of Health, Department of Cancer established one of
the primary objectives of public training to be the national screening
program in 2004 (2, 22-27). The aim of this study was to determine
the effects of the training given about BC, risk factors, health beliefs
with knowledge and practices related to screening behavior to females
who were trainees at an adult education center during the cancer week
(April 1-5) in the Central Anatolia region of Turkey.

Materials and Methods

In this study, a semi-empirical, single group pre-test-post-test research
model was used in order to establish the efficiency of BC training.

Participants and setting

The research was done with 244 volunteers in total aged 20 and over,
who were women that were not diagnosed with BC. The study was
conducted at a community education center located in Sivas, a city in
the Central Anatolia of Turkey.

Instruments
In this study, the data were collected by using a structured question-
naire prepared by the authors themselves and the Turkish version of

Champion’s Health Belief Model Scales (CHBMS).

Questionnaire form

A questionnaire form was developed for this study by the research-
ers. The questionnaire form included two sections: the first section
included demographic characteristics (e.g. age, education level, current
marital status, work status) and BC risk factors of women (e.g. men-
arche age, family history of BC, personal history of BC, having any
children, childbearing age, number of children, physique (thin, nor-
mal, obese), the use of oral contraceptives, menopausal status the use
of postmenopausal hormone) and the screening practices. The second

section included multiple-choice questions and it had 18 items, which
measured the level of knowledge about BC risk factors and screen-
ing; 12 questions were about high risk factors for BC including age
(>40), early menarche (<12 years), being a female who did not give
birth, later age at first full-term pregnancy (>30 years), breast-feeding,
long-term use of oral contraceptives, late menopause (>55 years), hav-
ing first-degree relatives with history of breast cancer, physical exercise,
smoking, high level of education and obesity and 6 questions were
related to knowledge of BC screening (e.g. 2 woman was asked about
BSE, CBE and MMG screening), each item was answered as true or
false. The correct answers were scored as 1, wrong answers as 0. The
higher scores indicated a higher level of knowledge about BC risk fac-

tors and screening. This form was applied before and after the training.

The health belief model scale

The Health Belief Model (HBM) was originally developed in the 1950s
by social psychologists in the public health arena as a way of predicting
who would utilize screening tests and/or vaccinations (28). The HBM
Scale was developed in 1984 and was revised in later works by Cham-
pion (29, 30). Champion’s revised tool has 42 items representing 6
subscales. The six basic concepts contained in the HBM are: suscep-
tibility, seriousness, general health motivation, benefits, barriers, and
self-efficacy as they relate to BC and BSE MMG self-efficacy (revised
1997), and it also included 7 items related to health motivation (re-
vised 1993). All the items from the subscales were formatted using a
five-point Likert scale. Each individual had six separate scores. In this
study, the version of CHBMS was used that was adapted to Turkish by
Karayurt and Dramali (31). Cronbach’s Alpha value for each subscale
ranged from 0.58 to 0.89. For this study, Cronbach’s Alpha value was
determined as 0.74-0.88 in pre-test and 0.76-092 in post-test.

Training

The public education center serves in two different buildings. There-
fore, training was conducted twice between the hours of 2:00 and 4:30
p.m. (April 1-5) in the afternoon on separate days. One week before,
institutional managers announced that training about breast cancer
would be provided to all women who were attending courses at the
community health center. On the day of the training, the researchers
went to the institution one hour before the training and completed
the preparations for the hall. Later, women who wanted to participate
in the training were gathered in the hall. Before the training began,
the purpose of work was explained by the first researcher who gave
the training and it was announced that volunteers would participate
in the study, those who did not want to participate in the study could
listen the training. Questionnaries for pre-test were distributed before
the training started. Women completed the questionnaire in 15-20
minutes. The training program provided for women aimed to improve
their knowledge about BC and to promote their practical performance
of BC screening methods. The training program took place after the
participants completed the pre-test. In the training, a power point pre-
sentation was given by the first author to women for improving their
knowledge of BC and screening, which took 60-90 minutes. Specifi-
cally, a phase of the training program included the following: (a) high
risk factors of BC (b) risk factors of BC; (c) symptoms of BC; (d)
screening methods (BSE, and CBE, MMG) for the early detection of
BC. The researchers went to the institution again one week later for the
post-test. Women filled in their survey forms once again.

Data collection
The study was carried out in two phases: the first phase (pre-training
phase) and the second phase (post-training phase).



First phase (Pre-training): The following tools and techniques were
used: A pre-designed, structured interview questionnaire was used to
collect the following data from the women: demographics and pre-test
of knowledge scores, risk factors and screening methods for BC and
scores for the CHBM.

Second phase (Post-training): The post-test was done by using the
same pre-test questionnaire for evaluation of the impact of the train-
ing program. Women filled in their survey forms again after one week.
Women’s responses for the pre- and post-test questions were obtained
via face-to-face interviews. The study continued for 4 weeks.

In this study, no ethics committee approval was obtained. Written
permission was received from the institution where women worked.
The purpose of the study was explained to the women during the first
stage. Verbal consent was received from the women who voluntarily
participated in the study.

Statistical analysis

The data were analyzed using the Statistical Package for Social Sciences
22.0 (SPSS Inc.; Chicago, IL, USA). It was determined by the Shapiro-
Wilk test that the data (-1.5 to +1.5) showed a normal distribution.
Descriptive statistics were used to evaluate the socio-demographic
characteristics of the sample. Early detection practices (BSE, CBE and
MMG) and scores for the CHBM were analyzed with student t-test to
compare the scores. The data were determined using frequency, mean
and standard deviation Paired Samples-t test. For comparisons between
pre- and post-test knowledge, the McNemar Chi-square test was used.
Paired samples t-test was performed to determine the difference between
repeated measurements. To determine the causal relationship between
continuous variables, the multiple linear regression analysis was ap-
plied. The findings were evaluated at a 0.05 significance level with a
95% confidence interval.

Results

Participant characteristics

Table 1 describes the study population. The women had a mean age
of 39.44 years (SD=1.006). Of the 244 women who participated in the
study, most reported to be married (76.6%) and having elementary
education (51.7%), being housewives (92.6%), doing no physical ex-
ercise (77.5%), having children, breast-feeding their children, having
had a menarche age of 12-14 years (75.8%), not being in menopause
(88.9%) and never having smoked (78.7%).

Knowledge score

Table 2 includes the states of the women who had the following
knowledge levels: pre-test 53.7%, post-test 85.2% BSE; pre-test
50.8%, post-test 80.3% CBE; pre-test 74.2%, post-test 93.9%
MMG for early diagnosis of BC and the difference between pre- and
post-test was statistically significant. While the mean score for the
questions about knowledge of BC risk factors at the pre-test was
3.65, it was increased to 9.36 in the post-test and the difference
between pre- and post-test was statistically significant (-25.865,
p=.000). While the mean knowledge scores for BC screening was
3.58 in the pre-test, it was increased to 6.65 in the post-test and
difference between pre- and post-test was statistically significant
(-22.916, p=.000). The total mean knowledge score increased sig-
nificantly from 9.05 in the pre-test to 16.5 in the post-test and the
percentage of correct answers increased at a statistically significant

rate (-25.910, p=.000).
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Table 1. Characteristics of the women

Characteristics
Age (years)

<39 age

240 age

Mean age

Marital status
Currently married
Single, Divorced, Widowed
Education level
Illiterate
Elementary

>High school
Work status
Employed

House wife
Physical exercise
Yes

No

Body mass index
<29 kg/m?

>29 kg/m?

Parity (n=204)
Nullipara

1

22

Age at first birth (194)
<30

230

Breast feeding (n=194)
Ever

Never

Age at menarche
111 age

12-14 age

115 age

Family history of cancer
Yes

No

Contraceptive pill
Ever

Never

Smoking

Ever

Never
Menopause

Yes

No

SD: standard deviation

n (%)

121 (49.6)
123 (50.4)

X=39.44 (SD=1.06)

187 (76.6)
57 (23.4)

31 (12.7)
126 (51.7)
87 (35.6)

18 (7.4)
226 (92.6)

55 (22.5)
189 (77.5)

159 (65.2)
85 (34.8)

50 (20.5)
24 (9.8)
168 (68.8)

178 (73.0)
10 (5.3)

183 (94.3)
11 (5.7)

14 (5.8)
185 (75.8)

45 (18.4)

21(8.6)
223 (91.4)

58(23.8)
186 (76.2)

52 (21.4)
192 (78.7)

27 (11.1)
217 (88.9)
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Table 2. Distribution of pre- and post-test knowledge scores

BC

Knowledge

BC risk fFactors

Knowledge

What risk factors of BC?*

The probability of BC for women aged 40 and above
High levels of education

Using oral contraceptives

Smoking

Family history

Females not breastfeeding her baby
Female who did not give birth

First pregnancy after the age of 30 years
Physical exercise

Early menarche

Late menopause

Obesity

Total mean risk Factors knowledge score (12 item)

Pre-test (% correct)

70.5

344

49.2
1.6*
234
54.9
66.4
56.1
30.7
16.8
18.9
123
1341
21.3
3.648+2.857

Screening knowledge (What is needed for early diagnosis methods?)*

BSE

CBE

MMG

BSE is required to protect against BC

Do you practice BSE every month?

MMG is required to protect against BC
BC screening knowledge score (6 item)

Total mean knowledge score (18 item)

*answers are multiple; BC: breast cancer; BSE: breast self examination; CBE: clinical breast examimnation; MMG: mammography

53.7

50.8

443

734

59.7

75.4

5.451+1.976

9.05 (SD=4.15)

Post-test (% correct)

99.2

98.0

86.1
582
77.0
84.4
91.4
91.0
81.1
76.6
70.5
783
69.7
721
9.369+3.097

85.2
80.3
754
95.5
66.5
90.2
8.103+1.191
16.53(SD=3.68)

Test

68.014

153.006

46.098
137.007
129.008
61.476
59.016
81.103
121.008
140.167
124.008
159.006
134.064
122.008
-25.910

73.114
68.122
74.013
50.161

18.776
29.167
-22.751
-25.910

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Table 3. The difference between pre- and post-test CHBMS subscales and BC and screening knowledge of women

CHBMS subscales

Susceptibility

Seriousness

Benefits

Barriers

Self-efficacy

Health motivation

Total

BC screening knowledge score*

BC risk knowledge score

Pre-test
MeanzSD
8.070+2.712
21.00816.680
15.012+4.376
27.316%7.130
30.098+8.468
25.04946.044
126.553+£19.068
5.451+1.976
3.648+2.857

BC: breast cancer; CHBMS: champion’s Health Belief Model Scale

Post-test
MeantSD
8.865+3.050
21.85316.863
16.184+4.229
26.160+8.028
36.586+9.216
26.648+5.738
136.295+22.030
8.103£1.191
9.369+3.097

Test
-5.362
-2.975
-5.770
3.037

-10.415
-5.872
-9.143

-22.751

-25.910

0.000
0.003
0.000
0.003
0.000
0.000
0.000
0.000
0.000
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Table 4. The results of linear regression analyses of an independent variable with CHBMS

PRE-TEST POST-TEST
CHBMS Independent Model Model
subscales variable B SE B t P F (p) B SE B t P F (p)
Susceptibility Stable 9.700 1.325 7321 .000 6.222 1.698 3.664 .000
Age -017 .020 -067 -860 .391 .010 022 034 432 .666
Education level -459 133 -247 -3445 001 3.342 .002 -539 143 -257 -3.757 .000 5.511 .000
Family history of BC .303 618 .031 .490 .625 267 678 .025 394 .694
BSE practice -540 387 -093 -1.395 .164 -586 383 -095 -1.530 .127
Having MMG 867 440 147 1972 .049 -056 465 -009 -121 .904
BC screening knowledge 059 107 .043 556  .579 .529 173 206  3.048 .003
BC risk knowledge -053 067 -056 -788 .431 .065 .065 .066 1.009 .314
Seriousness
Stable 21.876 3.384 6.465 .000 21.215 4.039 5.253 .000
Age -036 .051 -057 -700 .485 -017 .053 -026 -314 .753
Education level -072 340 -016 -212 .832 -723 341 -154 -2.121 .035
Family history of BC 1.538 1.579 -065 .974 331 738 1313 1313 1.612 .054 815 .416 1391 .210
BSE practice 206 988 .014 .208 .835 -1.129 911 -081 -1.240 .216
Having MMG 808 1.123 .056 .720 A72 -097 1.107 -007 -088 .930
BC screening knowledge -412 272 -122 -1.513 132 .550 412 095 1334 .183
BC risk knowledge -008 .171 -003 -045 .964 -010 153 -004 -063 .950
Benefit
Stable 13.570 2.204 6.157  .000 8836 2423 3.647 .000
Age -019 .033 -045 -558 577 .004 .032 .01 139 .890
Education level 138 222 046 623  .534 .072 205 025 350 .727
Family history of BC -744 1.029 .048 -724 470 1132 344 1360 967 -090 -1.407 .161 3.334 .002
BSE practice -153 644 -016 -238 .812 -058 546 -007 -105 .916
Having MMG 1142 731 120 1562 120 1.049 664 116 1.579 .116
BC screening knowledge 254 77 115 1432 154 .846 247 238 3417 .001
BC risk knowledge -034 112 -022 -307 .759 .029 .092 .021 319 750
Barrier
Stable 35.124 3.562 9.860 .000 29.849 4.750 6.284 .000
Age -021 .054 -031 -391 .696 .015 .063 .020 .243 .808
Education level -612 358 -125 -1.708 .089 -458 401 -083 -1.142 .255
Family history of BC -1.178 1.662 -046 -709 479 1.709 0.108 1.750 1.896 .061 923 357 1.009 .425
BSE practice -1.772 1.040 -116 -1.704 .090 1171 1.071 -072 -1.093 .275
Having MMG 711 1182 .046 .601 .548 727 1.302 .042 .558 .577
BC screening knowledge -262 287 -073 -913 362 -301 485 -045 -621 .535
BC risk knowledge -010 .180 -004 -057 .955 -128 180 -049 -710 .478
Self-Efficacy
Stable 19.284 3.817 5.053 .000 18.382 5.169 3.556 .000
Age -051 .058 -064 -890 .375 .089 .068 .102 1300 .195
Education level -005 384 -001 -013 .990 .044 437 007 .100 .920
Family history of BC -730 1.781 -024 -410 .682 9810 .000 -3.895 2063 -119 -1.888 .060 4.931 .000
BSE practice 3997 1.115 220 3.586 .000 -448 1.166 -024 -384 .701
Having MMG -750 1266 -041 -592 .554 .860 1417 .044 607 .544
BCscreening knowledge  1.638 307 .382 5334 .000 2105 528 272 3.986 .000
BC risk knowledge -286 193 -097 -1.480 .140 A4 196 047 718 473
Health motivation
Stable 20.314 3.037 6.690 .000 15991 3.305 4.838 .000
Age 090 046 .158 1972 .050 .078 .044 144 1.788 .075
Education level 563 305 .136 1.845 .066 .186 279 .047  .665 .507
Family history of BC 396 1417 018 279 780 1305 249 -1235 1319 -060 -936 .350 2.927 .006
BSE practice -1.067 .887 -082 -1.203 .230 .086 .745 007 .115 .909
Having MMG -1.004 1.008 -076 -996 .320 -475 906 -039 -525 .600
BC screening knowledge 352 244 115 1439 151 1.009 338 209 2991 .003
BC risk knowledge -019 154 -009 -126 .899 .060 126 032 479 632

BC: breast cancer; CHBMS: Champion’s Health Belief Model Scale; MMG: mammography; BSE: breast self-examination
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Health beliefs

As shown in Table 3, the women’s post-test CHBMS subscales scores
(susceptibility perception (-5.362, p=.001); seriousness perception
(-2.975, p=.003); benefits perception -5.770, p=.001); barrier per-
ception (3.037, p=.003); self-eflicacy perception (-10.415, p=.001);
health motivation perception (-5.872, p=.001) were found to be statis-
tically significant in all dimensions compared to pre-test.

Multiple linear regression results are given in Table 4. As seen in the
table, the relationship between the CHBMS sensitivity subscale and
the variables was statistically significant (p=.000) and education level
of women (£8=-.539) and knowledge level of breast cancer screening
increased the post-training sensitivity level (8=-.529) while the other
variables did not affect the sensitivity subscale (p>.05). There was no
significant relationship between CHBMS severity subscale scores and
variables (p=.210). In the post-test, the relationship between CHBMS
benefit sub-dimension and women’s variables was significant (F=3.334;
p=.002). After training, the increased breast screening knowledge of
women increased the average score of benefit subscale (=-.846) while
the other variables did not affect the utility sub-dimension (p>.05).
The correlation between pre- and post-test of CHBMS obstacle per-
ception was not significant (p=.425), self-eflicacy perception was sig-
nificant (p=.000). After the training, increased breast self-esteem score
of women (£8=2.105) increased the self-efficacy perception score and
the relationship between health motivation and variables was sig-
nificant (p=.006). Also, the increased post-training breast screening
knowledge increased the level of perceived health motivation as it was

determined (8=1.009) (Table 4).
Discussion and Conclusion

The most crucial means to develop protective behavior against the dis-
ease in the community can be realized by providing training programs
for increasing knowledge and creating awareness among people. These
study results revealed that, while the knowledge of BC among women
was at a low level in the pre-test, it was significantly increased in the
post-test. The present study demonstrated that training intervention
was effective on increasing women knowledge and beliefs about BC.
The results of the present study agreed with the findings by Acikgdz
et al. (32) and Ceber and colleagues in Turkey (22). The results of this
study were similar to studies conducted in western Kenya, in Jordan,
in the New York State Capital Region, in Taiwan, in studies conducted
with immigrant Latino women and in Egypt and they revealed that
there was a highly significant improvement in all knowledge items de-
livered to the intervention group from the pre to the post-test (6, 27,
33-36). As can be understood from the results of the above previous
studies, training is the best way to increase knowledge.

Experimental and clinical studies indicate that preventing BC is a criti-
cal priority in women’ health. Screening programs have a significant
impact on prognosis in BC because it is the key to change BC growth
rates via early detection and screening to facilitate the treatment of
BC. In the current study, women did not have sufficient knowledge
and practice about screening activities related to BC before the train-
ing. After the training, scores in the BC, screening knowledge and
CHBSM subscale scores were increased. BSE is a way that enables a
woman to check her breast for changes such as lumps or thickenings.
It is still considered a simple, noninvasive, inexpensive, affordable and
accessible method for younger and high-risk women to discover early
changes in their breasts. Awareness and education on breast health is-
sues have been identified as a key component of early detection (37).

Hence, training programs can increase the BC awareness and ensure
the regular performance of BSE and MMG. In one study, barriers
against implementation of BC screening methods in women were
found to be related to the level of education and lack of adequate in-
formation about BC screening (38). Recent pre- and post-test research
in Turkey (32) determined that the average knowledge level of women
was significantly increased after completion of the planned training as
compared to the pre-training level. Similarly, Avci and Goziim (39)
found that education was effective in changing health beliefs regarding
BC screening. In the study conducted by Abd El-Hay, it was empha-
sized that MMG could reduce mortality rates for women aged 40 to
74 by 25%. However, previous studies (7, 40-43) reported that the
rate of practicing MMG among women was low. MMG has been the
“gold standard” thanks to the detection of BC at an early stage for
decades. Previous studies showed that educational interventions had
a significant impact on increasing the frequency of having MMG and
positive attitudes toward MMG (44), BC knowledge and BC health
beliefs (45).

In the current study, women’ health beliefs post-test scores after the
training were increased significantly in all dimensions compared to the
pre-test scores.

Women’s education level and BC screening knowledge score and BSE
practice were significantly associated with perceived susceptibility,
perceived benefit, perceived self-efficacy and health motivation sub-
scales of the CHBMS. No significant associations were found with
the barrier subscale. Previous studies have shown that knowledge is
also an important element in the health beliefs and health beliefs have
a significant impact on acquiring positive health behaviors (22, 39).
Therefore, accurate information clears the way for the development of
health beliefs and has been associated with an increased rate of using

the screening methods (6, 28, 36, 40, 45).

In this study, we identified that women had increased knowledge about
BC, BC risk factors, and screening after the training. Group training
appeared effective for improving BC knowledge, behaviors and health
beliefs among women. The information gathered in this study is useful
for planning educational programmes.

Limitations of the study

The study has several limitations. In the study, the level of knowledge
of women after education evaluated after one week and it was not
determined whether education had triggered behavioral change. It
may be recommended that studies be carried out using a combination
of methods at longer intervals for evaluating the effectiveness of the
training. This limitation needs to be considered when interpreting the
results of this study.

The results of this study suggest that women’s beliefs and practices
and knowledge were significantly increased in the post-test. However,
training should be continued because increased knowledge level is im-
portant to change behavior about early diagnosis for BC and beliefs.
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ABSTRACT
Objective: In the study, Adaptation of The Short-Form Supportive Care Needs Survey Questionnaire (SCNS-SF 34) into Turkish, examination of
its validity and reliability was aimed at.

Materials and Methods: The study was carried out between May and July, 2016 with 170 patients. The socio-demographic and clinical status
was analyzed by means of number averages and standard deviation. After language validity, the content validity index was calculated. The split-scale
analyses, which are reliability internal consistency tests, were performed with the Cronbach a coefficient and total item correlation. For structure
validity, exploratory factor analysis was used.

Results: The average age of the patients is 55.53+11.43 years and average time since diagnosis is 5.69+5.06 years. The content validity index of the
scale was calculated as 0.83. The Cronbach a coefficient is 0.93. In terms of the item total score correlation, all correlation coefficients except items
18 and 19 were between 0.36 and 0.81 and p<0.001. Items 18 and 19 were excluded. Following the exploratory factor analysis, items 13, 17 and
32 were excluded as their two detected high weight values were below 0.10. The descriptive factor analysis of item 29, four factors with eigenvalues
over one and the total variance described by these four values was 68.83%. The factors were determined to be healthcare service and informing,

psychology, sexuality and daily life.
Conclusion: It was confirmed that the SCNS-SF 297 s a valid and reliable means for the Turkish society for the determination of the supportive

care needs of breast cancer patients.
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Introduction

Determining and managing the unfulfilled supportive care needs of the patients is among the base components of healthcare (1). Sup-
portive care may be considered as the determination of the care needs of the patients with and patient-centered approach and fulfilling
those needs effectively (2). Before and during diagnosis, throughout the treatment, in the terminal period, it is the supportive care that
helps the patient and the family to cope with the illness (3).

Breast cancer is the most common cancer type among Turkish women. Every one out of four women diagnosed with cancer has breast cancer.
‘The number of the women diagnosed with breast cancer in one year is 17.531 in Turkey (4). It is vital to acknowledge the complete effects of the
unfulfilled needs of breast cancer patient on their quality of life to take effective and timely action. Various studies have shown that the unfulfilled
care needs of cancer patients occur mostly in the early stages of cancer survival and that this has a negative effect on life quality of patients (5-7).

Besides, various other studies put forward that supportive care is associated with longer survival and better life quality (7-9). In this respect,
it is necessary to determine the supportive care needs of breast cancer patients and improve their quality of life. Patients have a multitude of
care need dimensions; these dimensions include physical, practical-daily life activities, economic, environmental, cultural, knowledge, com-
munication, emotional, psychosocial, psychosexual, spiritual-existential areas (10). Identifying unfulfilled needs will enable the improvement
of the resources of cancer patients and the re-planning of the care (3). Recently, an interest in formal and systematical identification of care
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needs has been rising. The Cancer Patient Needs Questionnaire and the
Supportive Care Needs Survey are commonly-used scales for this iden-
tification (10, 11). In Turkey, there is not a valid and reliable assessment
instrument to identify the supportive care needs of cancer patients.

The Long-Form Supportive Care Needs Survey (SCNS-LF 59) and
The Short-Form Supportive Care Needs Survey Questionnaire
(SCNS-SF 34) have been designed so as to evaluate the care needs of
cancer patients (12). SCNS-SF 34, has been translated to the origi-
nal languages of China, Germany, France, Japan, Australia, Italy and
Mexico, and has been proven to be a valid and reliable assessment
instrument for identifying the care needs (13-20). The SCNS-SF 34
consists of 34 items aimed at identifying the needs of cancer patients
and related with five areas which are psychology, healthcare system and
information, physical and daily life and sexuality. A high score leads to
the consideration that the perceived care need is high (12).

The validity of an assessment instrument amounts to its ability to as-
sess the targeted feature truly and independently of any other feature
whilst the reliability of an assessment tool is producing similar data via-
bly under the same circumstances. It is recommended that the validity
and reliability of the scales developed in other cultures, introduced in
publications and their validity and reliability and other qualities well-
identified be performed while adapting them to the Turkish society
(21, 22). In identifying the validity and reliability of scales, language
validity in psycholinguistic assessment, and validity and reliability tests
in psychometric assessment is indispensable (22).

Based on these approaches, the aim was to tailor the SCNS-SF 34,
which deals with the supportive care needs of cancer patients, to Turk-
ish and investigate its validity and reliability.

Materials and Methods

Type of research
This is a methodological research done with the aim of testing the
validity and reliability of SCNS-SF 34, designed to identify the sup-

portive needs of breast cancer patients, in Turkey.

Population and sample of the study

The population of the study consisted of patients diagnosed with
breast cancer who were admitted to the breast diseases polyclinic of a
university hospital, between May and July, 2016. In the case of meth-
odological researches, it is advised that the number of the samples be
at least five times the number of the scale items (23). Due to the fact
that SCNS-SF includes 34 items, 170 patients diagnosed with breast
cancer - being at least five times the number of scale items - were in-
cluded in the sample. Patients who were diagnosed at least one month
before - since the questions of the items of SCNS-SF 34 assess the re-
cent month -, willing to take part in the study, over 18 years of age and
have no cognitive or/and oral or/and physical disorders were included.

Data collection tools

The research data was collected via the Socio-demographic and Clinical
Status Form. The SCNS-SF 34 was used via being adapted to the Turk-
ish social structure. The SCNS-SF 34 is made up of 34 items identify-
ing the needs of cancer patients. It has a five-factor structure consisting
of health system and information, psychological, physical and daily
living, patient care and support, sexuality needs. The participants who
are cancer patients were asked to identify their need for within the
recent month help using the five answer choices. These five choices in
the scale were measured with the following Likert-type items; 1=Not

applicable, 2=Satisfied, 3=Low need, 4=Moderate need, and 5=High
need. The sub-dimension scores are attained by the addition of each
item points. A high score means leads to evaluate that the perceived
need is high. Alternatively, the scale can be used to elicit information
about the (non-)existence of the perceived unfulfilled needs and their
numbers (a grade of 3 or higher stands for an unfulfilled need). The
explained variance in the original study is 73% and the Cronbach a
value is between 0.86 and 0.90 in sub-dimensions (12).

Ethics of the study

A written permit was obtained from the Ethical Committee of Ege
University Nursing Faculty for the study (Decision dated 23.11.2016
and numbered 27344949/525-3132). Also, permission from Dr. Al-
lison Boyes, the Head of the Center of Healthcare Researches and
Psycho-Oncology of New South Wales Cancer Council, who created
the SCNS-SF 34, to use the scale was received. A written permit was
obtained from Ege University School of Medicine Hospital (Decision
dated 18.01.2016 and dated 27344949-28-200). The patients were
informed about the aim and the procedure, and their verbal consent
was received prior to the study.

Translation of the scale to Turkish

Initially, the language adaptation of the SCNS-SF 34 was performed.
The SCNS-SF 34 was first translated to Turkish from English by the
researchers. Following this, it was translated to Turkish by two native
speaker linguists separately for language validity. The translations were
assessed by the researcher and a specialist faculty member, via taking
the opinion of a Turkish language specialist and the most appropriate
translation was chosen. Later, the form that had been translated into
Turkish was back-translated to its original language by an expert who
is well-familiarized with the original language of the scale and the cul-
ture of the language, and another expert who knows Turkish well. This
translation was compared with the original and the Turkish versions of
those items that did not match were revised. The translation was later
assessed by nine nursing and one medical faculty members to finalize
the scale. Its language validity having been established, the scale was
applied on ten patients and it was revealed that the items were found
as understandable by the patients.

Statistical analysis

The data obtained from the research was analyzed using the Statistical
Package for the Social Sciences for Windows 21.0 (IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY: IBM Corp.) package soft-
ware. The socio-demographic and clinical statuses of the patients were
analyzed with numbers, percentages, averages and standard deviation.

For validity test, expert opinions on content validity were taken and
the content validity index (CVI) was figured. For the numeric verifi-
cation of the content validity, the experts were provided with a grad-
ing scale developed by the researchers. The content validity test was
petformed with a technique developed by Davis (1992). The Davis
technique grades expert opinions in a four-choice way. The choices
are as follows; 1=not relevant, 2=somewhat relevant, 3=quite relevant,
4=highly relevant. The CVI is found out by dividing the number of the
experts that mark the choices and with the total number of the experts
and subtracting 1. Instead of comparing this value with a statistical
scale, the 0.80 value is accepted as the criterion (3, 4, 24-26).

The reliability of SCNS-SF 34 was assessed with internal consistency
tests. Internal consistency is the reliability test which identifies whether
a scale has the ability of assessing with all its aspects (27). With this aim,



initially the split half method was used with Cronbach a coefficient
and item-total score correlation in the internal consistency analysis of
SCNS-SF 34. The scale items were divided into the first half and the
second half. The Cronbach a coefficient was calculated. The Cronbach
a reliability coefficient is a weighted standard variation average which
is found by comparing the total variance of the items with the general
variance. According to the numeric quantity of the Cronbach a reli-
ability coefficient value, the reliability and the internal consistency of
the scale is regarded as follows; 0<0.40=not reliable, 0.40<0<0.50=very
low reliability, 0.50<0<0.60=low reliability, 0.60<a<0.70=sufficient
reliability, 0.70<0<0.90=high reliability, 020.90=very high reliability.
Item total score correlation was also performed. That the correlation
coefficient for each item of a scale is high shows that the item can ef-
fectively and sufficiently test the aimed behavior. It is recommended
that the acceptable correlation coeflicient be over 0.25 in item selection
(28). Whether the scale catered for the target group and the homogene-
ity of the individuals in the group and the items were analyzed with the
Hotelling’s T* test. On condition that the individuals are not homog-
enous, the reliability of the scale might be low due to the difference of
the target society even if the scale is a reliable one.

The exploratory factor analysis was used for structural validity. A princi-
ple component analysis was done. Since a correlation among the factors
was found, oblique rotation was used for factor analysis. With the aim of
assessing the compatibility of the date, the Bartlett’s sphericity testand the
Kaiser-Meyer-Olkin (KMO) test was performed. According to the
KMO criteria, 0.90-1.00 is perfect, 0.80-0.89 is very good, 0.70-0.79
is good, 0.60-0.69 is mediocre, 0.50-0.59 is weak and below 0.50 is
not acceptable (23). The fact that the KMO value is over 0.50 shows
that the sample size is appropriate for validity analysis (27). If an item
shows a high weight value in two factors, the difference is considered.
The minimum difference between two high weight values should be
0.10. If the difference is smaller than 0.10, the item is a cyclical one
and should be removed (29).

Results

Participant characteristics

The average age of patients was 55.53+11.43 years. The majority of
patients were female (%97.1) and married (88.2%). 45.9% of patients
graduated from primary school and 67.6% of patients were unem-
ployed. 44.1 % of patients had Stage 1 breast cancer and the aver-
age time since the diagnosis was 5.69+5.06 years. An overview of the
socio-demographical status of the patients that took part in the study
is shown in Table 1.

Content validity of the scale

The SCNS-SF 34 was submitted to ten experts that consented to assess
it. The assessing experts were nine faculty members of nursing and one
specialist physician. Following the ascertainment of the experts, the
CVI was calculated. The CVI of the SCNS-SF 34 items is 0.80-1.00.
The CVI of the scale was found out to be 0.83.

Scale reliability analyses

The split half method that was used for the internal consistency analy-
sis of SCNS-SF 34 included the division of the scale items as the first
half (17 items) and the second half. The a value for the first halfis 0.87
while it is 0.92 for the second half. The Spearman-Brown coefficient
for the whole of the scale is 0.74. The Guttman Split-Half coeflicient
is 0.73. These results indicate that the scale is a reliable one with inter-
nal consistency. By the analysis (Hotelling’s T? test=425.742, F=10.45,
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Table 1. The characteristics of the patients (n=170)

MeaniSD  Min.- Max.
Age (years) 55.53+£11.43 19-79
Diagnosed time (years) 5.69%5.06 1-25
n %
Gender
Female 165 97.1
Male 5 2.9
Marital status
Married 150 88.2
Single 20 11.8
Education
Primary school 78 45.9
Secondary school 36 21.2
High school 32 18.8
University 5 2.9
Postgraduate 19 11.2
Occupation
Employed 16 9.4
Unemployed 115 67.6
Retired 39 22.9
Cancer stage
Stage | 75 441
Stage Il 72 42.4
Stage Il 18 10.6
Stage IV 5 2.9
Type of treatment
Surgery 34 20.0
Surgery+Chemotherapy 33 19.4
Surgery+Radiotherapy 18 10.6
Surgery+Hormone Therapy 3 1.8
Surgery+Chemotherapy+
Radiotherapy 57 33.5
Surgery+Chemotherapy+
Hormone Therapy 7 4.1
Surgery+Radiotherapy+
Hormone Therapy 4 2.4
Surgery+Chemotherapy+
Radiotherapy+Hormone Therapy 14 8.2
Total 170 100

SD: standard deviation; Min: minimum; Max: maximum

p<.001), it can be maintained that the scale is a powerful and authentic
one that consists of homogenous structures. The Cronbach a reliability
coeflicient, calculated in the scope of internal reliability, was detected
as 0.93. The item-score correlation that reveals how related the items
were with the whole of the scale is given in Table 2.
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Table 2. The principal analysis results of the SCNS-SF34

Item Factor Item total
Factor number Items loadings score correlation
Health care
service and 27 Being informed about your test results as soon as feasible 0.87 0.77
informing 29 Beinginformed about things you can do to help yourself to get well 0.87 0.81
28 Being informed about cancer which is under control or
diminishing (i.e., remission) 0.87 0.74
26 Being adequately informed about the benefits and side-effects
of treatments before you choose to have them 0.85 0.76
23 Being given written information about the
important aspects of your care 0.81 0.76
21 Hospital staff attending promptly to your physical needs 0.81 0.68
22 Hospital staff acknowledging and showing sensitivity to
your feelings and emotional needs 0.81 0.70
24 Being given information (written, diagrams, drawings) about
aspects of managing your illness and side-effects at home 0.80 0.76
25 Being given explanations of those tests for which you
would like explanations 0.79 0.78
12 Learning to feel in control of your situation 0.78 0.62
20 Reassurance by medical staff that the way you feel is normal 0.78 0.61
33 Being treated in a hospital or clinic that is as physically
pleasant as possible 0.70 0.67
34 Having one member of hospital staff with whom you can talk to
about all aspects of your condition treatment and follow-up 0.68 0.63
Internal consistency coefficients a: 0.95 Variance %36.16
Psychology 8 Feelings of sadness 0.78 0.60
9 Fears about the cancer spreading 0.77 0.61
7 Feeling down or depressed 0.77 0.56
6 Anxiety 0.76 0.44
10 Worry that the results of treatment are beyond your control 0.73 0.42
11 Uncertainty about the future 0.71 0.43
14 Feelings about death and dying 0.70 0.42
30  Having Access to Professional counselling (e.g. psychologist, social
worker, counsellor, nurse specialist) if you family or friends need it 0.50 0.43
Internal consistency coefficients a: 0.88 Variance %15.47
Sexuality 15 Changes in sexual feelings 0.90 0.42
16 Changes in your sexual relationships 0.89 0.41
31 Being given information about sexual relationships 0.80 0.43
Internal consistency coefficients a: 0.91 Variance %10.07
Daily life 2 Lack of energy/tiredness 0.91 0.44
3 Feeling unwell a lot of the time 0.82 0.45
4 Work around the home 0.73 0.41
5 Not being able to do the things you used to do 0.66 0.55
1 Pain 0.53 0.45
Internal consistency coefficients a:0.83 Variance %7.12
The Cronbach a coefficient=0.93 Total variance
%68.83
Kaiser-Meyer-Olkin=0.84 Bartlett's
Sphericity test
x?=4959.326
(p<.001)

’] 86 SCNS: supportive care needs survey



Following the investigation of the item-total score correlations of the
SCNS-SF 34, items 18 and 19 were removed as their correlation coef-
ficient was below 0.25. The correlation coefficient of the other items
were between 0.36 and 0.81, and the importance level of 0=0.001 was
statistically significant (p<0.001).

Structural validity of the scale

An exploratory factor analysis was done with the aim of assessing the
structural validity of the SCNS-SF 34. The Bartlett’s sphericity test
gave the 5456.597 value and p<0.01 level, and the Kaiser-Meyer-
Olkin (KMO) sample value was 0.84.

In line with these results, it was determined that 32 items were formed
by identifying the total variance as 65.95% under four factors. The
variance identified by the first factor was 35.41%; the variance identi-
fied by the second factor was 14.26%; the variance identified by the
third factor was 9.50%; and the variance identified by the fourth fac-
tor was 6.77%. Following the examination of the factor weights of
the 32-item scale, items 17 and 32, which were determined as cyclical
items and had a difference of at least 0.10 between two weight values,
were removed. Item 13 was also removed after the analysis following
the removal of the above-mentioned items, as it weighed value on
multiple items and the analyses were re-performed with the remaining
29 items. After the repetition of the analyses, it was found out that
the 29 items identified in the ratio of 68.83 under four factors. The
variance identified by factor one was 36.16%; the variance identified
by factor two was 15.47%; the variance identified by the third factor
was 10.07%; and the variance identified by factor four was 7.12%.
The factor weights, the variance ratios that they identify, their inter-
nal consistency coeflicients, their KMO values and the findings of the
Bartlett’s sphericity test are given in Table 2.

Discussion and Conclusion

The study was conducted in a methodological manner with the aim
of adapting the SCNS-SF 34 to Turkish society and testing its validity
and reliability. During the validity and reliability analyses, its internal
consistency, language, content and structural validity were dealt with.

The adaptation of the SCNS-SF 34 to Turkish society was tested on
breast cancer patients. It was found out that patient groups diagnosed
with breast cancer, prostate cancer, colorectal cancer and other solid can-
cer types were worked with in the studies in various societies (13-20).

The CVI of the scale was 0.83. It was elicited that the experts had a
consensus on the content of the items. Following the content valid-
ity analysis of the SCNS-SF 34 adapted in Mexico, a replacement or
removal of the items was not exercised since the CVI was bigger than
0.7 in all the items (20).

In the internal consistency analysis of the SCNS-SF 34, the total item
correlation of items 18 and 19 were detected below 0.25. That the
correlation coeflicient of each item is high shows that the item can ef-
fectively and adequately assess behavior. The acceptable correlation co-
efficient being over 0.25 is recommended (28). Therefore, these items
were excluded from the scale. The correlation of the items related with
indecisiveness is high. This is because a high number of specialist or
hospital options exist. This can be interpreted as the patients’ content-
edness with the healthcare given in the hospitals and their oncologists.

The Bartlett’s sphericity test that was conducted to assess the structural

validity of the SCNS-SF 34 gave out a value of 5456.597and a level of

Ozbayir et al. Turkish Version of SCNF-SF 34

p<0.01. This result indicates that the data set is appropriate for a factor
analysis. KMO sample value was 0.84. The fact that the KMO crite-
rion is 0.84 means that the sample size is quite convenient. As a result
of the 32-item factor analysis, items 17 and 32 were removed from
the scale due to having a detected high weight value difference that
is over 0.10, and the test was repeated. After the re-test, item 13 was
also removed since it was loaded more than once. The analyses were
repeated with 29 items. It was seen that the total variance of 29 items
under four factors was 68.83%. The Cronbach a value of four factors
differs between 0.83 and 0.95. While the developed original structure
of the scale is a five-factor one, the total declared variance is 73%.
The Cronbach a value of the factors varies between 0.86 and 0.96
(12). The SCNS-SF 34 adapted to the Mexican society is a five-factor
scale and the declared total variance is 59%. The Cronbach a value
of the factors vary between 0.78 and 0.90 (20). The SCNS-SF 34 for
the German society consists of five factors. Its total declared variance
between 34 factors is 68%. The Cronbach a value between the factors
varies between 0.82 and 0.95 (15). The SCNS-SF 34 adapted to the
Chinese society has four factors and 33 items. The total declared vari-
ance for the items is 54%. Between the factors, the Cronbach a value
varies between 0.75 and 0.92 (13) The SCNS-SF 34 for the Australian
society is made up of five factors and the total declared variance for its
34 items remains unspecified. The Cronbach a value of the factors var-
ies between 0.82 and 0.96 (18). Having five factors, the total declared
variance of the 34 items of the SCNS-SF 34 adapted to the Japanese
society is 74.6%. The Cronbach a value between the factors varies
between 0.87 and 0.96 (17). Based on cultural differences, addition,
removal or alteration of items can occur. In other words, in case of an
item of the scale being not appropriate for the culture it is adapted to,
the item can be altered or removed. In this study, the differences are the
cultural differences in terms of perceiving the scale.

The Short-Form Supportive Care Needs Survey Questionnaire in
Turkish (SCNS-SF 29™) is a valid and reliable instrument for the Turk-
ish society in terms of identifying the supportive care needs of breast
cancer patients. The scale contains a total of 29 items. Its validity has
been established via language validity, content validity and structure

validity.

Using the SCNS-SF 29 on breast cancer patients in the scope of pro-
spective-identifying studies, with the aim of identifying their needs,
testing it for the identification of other cancer patients’ needs and
working with larger patient groups are recommended.
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ABSTRACT

Objective: Omitting axillary lymph node dissection (ALND) in a subgroup of patients with sentinel lymph node (SLN) metastasis is becoming a
widely accepted practice. Avoiding the well-known complications of ALND is the sole aim without compromising the curative intention of surgery.

Materials and methods: The data were probed for breast cancer patients that were operated on between February 2014 and June 2016. SLN
biopsies were performed in 507 patients and out of 157 patients who underwent ALND for a metastatic SLN, 151 were found eligible for the analy-
ses as having macrometastatic (>2mm) SLN. MD Anderson, Memorial Sloan Kettering Cancer Center and Helsinki nomograms were also tested in
our patient population.

Results: Pathologic tumor size greater than 2 cm, the ratio of metastatic SLN to dissected SLN, metastatic tumor greater than 1 cm and tumors
that extended outside the SLN’s capsule were found to be associated with non-sentinel node metastasis in both univariate and multivariate tests. MD
Anderson nomogram performed well with an area under the curve (AUC) value of 0.72.

Conclusion: Our results suggest that ALND should be considered in patients with macrometastatic SLN greater than 10 mm in size, have extra-
capsular extension, have metastatic SLNs at a rate of more than 50% and whose primary tumor is greater than 2 cm.

Keywords: Breast cancer, sentinel node, non-sentinel node metastasis, nomogram

Cite this article as: Giiven HE, Dogan L, Kiiltiiroglu MO, Giilgelik ME, Ozaslan C. Factors Influencing Non-Sentinel Node Metastasis in Patients with
Macrometastatic Sentinel Lymph Node Involvement and Validation of Three Commonly Used Nomograms. Eur ] Breast Health 2017; 13: 189-193.

Introduction

Although the latest National Comprehensive Cancer Network (NCCN) guidelines are consistent with American College of Surgeons
Oncology Group (ACOSOG) - Z0011 trial with regard to omitting axillary lymph node dissection (ALND) in some patients with meta-
static sentinel lymph node (SLN), most surgeons still prefer a complete ALND when SLN is found to be positive (1). However, great
inspiration by the study mentioned above has led to detailed investigations regarding the dilemma of avoiding ALND even when SLN is
positive for tumor metastasis. Some surgical oncology centers conducted prospective studies or revisited their results and tried to apply

some well-known nomograms to their patient population and attempted to perfect the current nomograms to safely discard ALND (2-5).

Since ALND is now considered as a staging procedure for breast cancer that bears clinically substantial risks for known morbidities such
as restrictions in shoulder joint motions, seroma formation in the armpit, numbness, lymphedema, it becomes a rather invasive interven-
tion for its purpose (6-8). Regarding local control, axillary radiotherapy has shown promise for comparable outcomes with much lower
morbidity rates in T, | tumors (3). Besides, with the knowledge of ALND providing no more useful information on the stage of the disease

in about 30-60% of patients, effective strategies should be developed to avoid it when feasible (9-11).

On the grounds of these data, we conducted retrospective analyses of our patients that were found to have positive SLN and underwent
consequent ALND. Characteristics of patients, as well as tumors, were interpreted in a manner to lead the way to decide whether to

avoid ALND in a subgroup of patients is applicable and three most common used nomograms were checked in our patient population to
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observe their feasibility.
Materials and Methods

The data were probed for breast cancer patients that were oper-
ated on between February 2014 and June 2016. SLN biopsies were
performed in 507 patients and out of 157 patients who under-
went ALND for a metastatic SLN, 151 were found eligible for the
analyses as having macrometastatic (>2mm) SLN. None were sub-
jected to any neoadjuvant treatments. SLNs were identified us-
ing both Tc-labeled radioactive tracer (nanocolloid) and blue dye
(1% methylene blue) that were injected to the site of primary tumor.
Radioactivity was detected with a portable gamma probe. The node
was defined as sentinel when it was dyed in blue, showed the highest
level of radioactivity with regards to adjacent ones or when palpated
intraoperatively. When multiple lymph nodes met the above criteria,
they were all collected for frozen section examination. Dissected SLNs
were studied with frozen section; when found to be positive, ALND
was performed in the same session. ALND consisted of the dissection
of level I and IT axillary nodes. When suspicious nodes were located,
they were also included in the specimen regardless of their location.
Routine hematoxylin and eosin examination were performed for both
ALND and SLN materials postoperatively. Estrogen (ER), progester-
one (PR) receptors as well as the Ki-67 and c-erbB-2 status of the
tumor was noted. Silver in situ hybridization (SISH) was used to con-
firm c-erbB-2 status when necessary. Lymphovascular invasion (LVI)
in the primary tumor, the size of the metastasis in SLN and presence
of extracapsular involvement in the sentinel node(s) were also record-
ed. ER and/or PR (+), c-erbB-2(-) tumors are defined as Luminal A,
whereas ER and/or PR(+), c-erbB-2(+) or c-erbB-2(-) but Ki-6 >15%
tumors are considered as Luminal B, and both ER and PR are (-) but c-
erbB-2(+) are defined as nonluminal HER2/neu over-expression, and
all ER, PR and c-erbB-2(-) tumors are considered as triple negative.

MD Anderson’s Breast Cancer Nomogram to Predict Additional Posi-
tive Non-SLN without Neoadjuvant Chemotherapy (available online
at  htp://www3.mdanderson.org/app/medcalc/bc_nomogram?2/in-
dex.cfm?pagename=nsln), Memorial Sloan-Kettering Cancer Center’s
(MSKCC) Breast Cancer Nomogram: Breast Additional Non SLN
Metastases (available online at http://nomograms.mskcc.org/breast/
BreastAdditionalNonSLNMetastasesPage.aspx) and Helsinki Univer-
sity Hospital’s risk prediction of non-sentinel node metastases after
tumor-positive sentinel node biopsy (available for download at heep://
www.hus.fi/sairaanhoito/sairaanhoitopalvelut/rintarauhaskirurgia/
predictive-tools/sivut/default.aspx?redirected=1) nomograms were
used to predict non-sentinel lymph node metastasis in our patient

population.

Institutional Review Board approval of Ankara Oncology Training and
Research Hospital was granted (2016/114).

This study was performed in compliance with the Declaration of Hel-
sinki.
For this type of study, formal patient consent is not required.

This article does not contain any studies with human participants or
animals performed by any of the authors.

Statistical Analyses
Statistical analyses were done using the Statistical Package Pro-
gram software (SPSS®) version 22 (IBM Corp.; Armonk, NY,

USA). Categorical data was presented in percentage and compari-
son between them was done with the Chi-square test. Multivari-
ate analysis was done with logistic regression to predict the inde-
pendent factors affecting non-sentinel lymph node metastasis.
A significant difference was considered when p-value was found to be
<0.05. Predictive values of three nomograms were checked for calcu-
lating the area under curve (AUC) of the receiver operator character-
istic (ROC) curve.

Results

Surgical intervention targeting breast lesion was mastectomy in 80
(53%), conventional breast conserving surgery in 27 (18%) and ex-
cision with oncoplastic reconstruction (such as inferior and superior
pedicle mammoplasties, etc.) in 44 (29%) of patients. Mean size of
primary tumors was 27.9 mm, ranging from 6 mm to 70. Upon
pathologic examination, 142 (94%) of tumors were infiltrating ductal
carcinoma, 4 (2.6%) were in purely lobular type and 5 (3.3%) were
mixed or other pathologic types. Tumors were mostly located in the
outer upper quadrant of the breast (n=105, 69.5%). Multifocal tumors
were detected in 26 patients (17.2%). Other characteristics of 151 pa-
tients and tumors are summarized in Table 1.

Table 1. Patient and tumor characteristics

Patient and Tumor Characteristics n (%)
Age <50 58 (38.4)
>50 93 (61.6)
Pathologic Tumor Size T1 38 (25.2)
T2 105 (69.5)
T3 8(5.3)
Tumor
Grade | 8 (5.3)
I 67 (44.4)
i 76 (50.3)
ER Positive 124 (82.1)
Negative 27 (17.9)
PR Positive 121 (80.1)
Negative 30 (19.9)
C-erb-B2 Positive 46 (30.5)
Negative 105 (69.5)
Molecular subtype Luminal A 25 (16.6)
Luminal B 104 (68.9)
Triple (-) 15(9.9)
Her2 - overexp. 7 (4.6)
LVI Present 56 (37.1)
Absent 95 (62.9)
Extracapsular Extension Present 108 (71.5)
Absent 43 (28.5)

ER: Estrogen Receptor; PR: Progesterone Receptor; LVI: Lymphovascular
Invasion
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The size of metastatic sentinel lymph nodes ranged between 3-40mm
(mean 12.6mm) and all had macrometastatic disease (>2mm). De-
scriptive statistics regarding axillary lymph nodes are given in Table 2.

Among many variables tested, four of them showed statistical signifi-
cance: pathologic tumor size greater than 2cm, the ratio of metastatic
SLN to dissected SLN, metastatic tumor greater than 1 cm and tumors
extending outside the SLN capsule. Univariate analyses of variables are
summarized in Table 3.

All factors mentioned above that affect the non-sentinel lymph node
involvement kept their significance on multivariate analysis. The mul-
tivariate analysis to analyze the independent factors associated with
non-sentinel lymph node involvement is shown in Table 4.

The AUC values for MD Anderson, Helsinki and MSKCC nomo-
grams were 0.72, 0.65, and 0.64, respectively (Figure 1).

Discussion and Conclusion

With the knowledge of axillary dissection’s complicative nature, efforts
are concentrated on avoiding it when applicable. Accurate prediction
of metastases to axilla beyond sentinel node(s) is the focus of inter-
est regarding the prevention of unnecessary ALND. This gained more
importance with reports stating that 40-70% of patients with positive
SLN have further metastasis in the remaining axilla, making ALND
superfluous in almost half of them (9-11). Non-sentinel lymph node
metastasis was absent in 60 of our patients (39.7%) placing them in
the unnecessarily performed ALND group.

The age of the patient, pathologic tumor size, grade, histology, multifo-
cality, hormone receptor status, Ki-67 and c-etbB-2 expression and LVI
are found to be related to non-sentinel node metastasis in previous stud-
ies (12-16). Among those tumor-related parameters, only tumor size is
found to be associated with non-sentinel node involvement in our series.

The number of sentinel lymph nodes dissected and the ratio of meta-
static/dissected sentinel nodes, tumor burden in metastatic sentinel
node and extracapsular invasion to the surrounding tissue were in-
vestigated using both univariant and multivariant analyses and found
related with non-sentinel lymph node involvement in various studies
(17-22). Considering our findings, it can be stated that when more
than half of the dissected sentinel nodes are infiltrated, the likelihood
of having metastasis in the rest of the axillary lymph nodes significantly
increases. Metastatic SLN greater than 10 mm in size is found to pose
a risk for non-sentinel node involvement according to our findings.

Table 2: Descriptive statistics of axillary lymph nodes

Minimum  Maximum Median

Dissected SLN (n) 1 9 2
Metastatic SLN (n) 1 7 1
Metastatic SLN size (mm) 3 40 11
Ratio of metastatic/

dissected SLNs (%) 11 100 60
Dissected ALN1 (n) 7 45 19
Metastatic ALN1 (n) 0 36 1

SLN: sentinel lymph node; ALN: axillary lymph node

Given et al. Non-Sentinel Lymph Node Metastasis
Furthermore, the strongest correlation was found between extracap-

sular extension of the tumor in the SLN with a hazard ratio of 13.8

(Table 4).

Table 3: Univariate analysis of the data

Variable p (2-sided)
Age

<50 vs. 250 0.124
Pathologic tumor size

<2cm vs. >2cm 0.014
Pathologic tumor size

T1-T2-T3 0.235
Histopathology of the tumor

IDC, ILC, mixed and other 0.692
Grade

1-11-111 0.986
ER

positive vs. negative 0.167
PR

positive vs. negative 0.157
c-erb-B2

positive vs. negative 0.391
Ki-67

<15vs. 215 0.271
LVI

Present vs. absent 0.086
Multifocality

Present vs. absent 0.534
Ratio of metastatic/dissected SLN's

<50% vs. >50% 0.005
Metastatic SLN size

<10mm vs. 210mm 0.002
Extracapsular extension

Present vs. absent 0.0001

ER: estrogen receptor; PR: progesterone receptor; LVI: lymphovascular invasion

Table 4: Multivariate analysis of factors affecting
non-sentinel node metastasis

95%
Confidence Interval 0dds

Variable ) lower upper Ratio
Tumor Size

<2cmvs. >2cm 0.043 1.018 5.626 5.2
Ratio of metastatic/
dissected SLN's

<50% vs. >50% 0.038 1.037 4,521 7.4
Metastatic SLN size

<10mm vs. 210mm 0.045 1.014 4910 5.6
Extracapsular extension

Present vs. absent 0.005 1.372 9.458 13.8

SLN: sentinel lymph node
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Oz et al. (25) reported that Ki-67 and c-erb-B2 expression is connect-
ed with non-sentinel metastasis and also two other studies stated c-
erb-B2 as an independent factor (23, 24). We found no direct relation
between Ki-67, c-erb-B2, hormone receptor status and non-sentinel
involvement. Molecular subtypes are thought to influence the spread
of the disease regionally. Zhou et al. (26) reported that both luminal
A and B subtypes were riskier in terms of non-sentinel node metas-
tasis. Giilben et al. (27) also found luminal B subtype was associated
with non-sentinel node involvement. However, both studies grouped
tumors considering the Ki-67 expression rate. We categorized tumors
according to their Ki-67 expression rate and found no relation regard-
ing non-sentinel node metastasis.

Some of the aforementioned factors were used in combination to con-
stitute nomograms like MD Anderson, MSKCC, and Helsinki (21,
28, 29). These three nomograms are widely used in research studies
and readily accessible. When the MD Anderson, MSKCC, and Hel-
sinki nomograms were applied, only the MD Anderson nomogram
passed the generally accepted threshold for discrimination with an
AUC value of 0.72. Helsinki and MSKCC nomograms also did well,
but were not powerful enough for our patient population with AUC
values of 0.65 and 0.64 respectively.

For patients who do not meet the criteria stated in ACOSOG Z0011
trial, nomograms sound handy in deciding whether to proceed with
ALND or not. We tried the three most commonly used, readily avail-
able, online and easy-to-use nomograms in our patient population
with macrometastatic SLN involvement. Only the MSKCC nomo-
gram did well just above the minimal limit of significance. With our
60% positivity rate on the remaining axilla, it seems far from conve-
nient for us to rely on. However, removing a mean number of 19.6
lymph nodes for clearing a mean number of only 3 metastatic nodes
is not acceptable, either. More efforts should be made to rationalize
the predictive power of nomograms for non-sentinel node metastasis,
especially at the presence of macrometastatic SLN. The more variables
are taken into account, the more powerful a nomogram may become.

Until alternative therapies are proven to be as effective as ALND, for
patients that do not meet the criteria of ACOSOG Z0011, we prefer
to complete the dissection of axilla when faced with metastasis in the

SLN.
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ABSTRACT

Objective: The aim of this study is to evaluate the accuracy of sub-classification of breast diseases using Fine Needle Aspiration cytology (FNAC).

Materials and methods: A one-year prospective study of 180 consecutive patients with palpable breast lesions who underwent FNAC and
subsequently open surgical biopsy for histological confirmation. FNAC was used to sub-classify breast lesions and then correlated with histological
diagnosis.

Results: A total of 180 patients were enrolled into the study but only 110 patients with histology report were used for test validity. Seventeen
(15.5%) smears were C1; while 46 (41.8%), 5 (4.5%), 4 (3.6%) and 38 (34.6%) were C2, C3, C4 and C5, respectively. FNAC achieved sensitivity
0f 90.0%, specificity of 95.5%, false positive rate of 5.3%, false negative rate of 8.7%, positive predictive value of 94.7%, negative predictive value of
91.3% and overall diagnostic accuracy of 92.9%. Only 86 (78.2%) of the 110 smears could be sub-classified into different disease conditions of the
breast on cytology. FNAC accurately sub-classified 25(78.1%) of fibroadenoma and 28(87.5%) of invasive ductal carcinoma.

Conclusion: FNAC can reasonably sub-classify fibroadenoma, invasive ductal carcinoma and mastitis but there is still a challenge with lobular
carcinomas, metaplastic carcinomas, papillary carcinomas and fibrocystic changes.

Keywords: Cytology, breast masses, sub-classification.

Cite this article as: Madubogwu CI, Ukah CO, Anyanwu SNC, Chianakwana GU, Onyiaorah IV, Anyiam DCD. Sub-classification of Breast
Masses by Fine Needle Aspiration Cytology. Eur J Breast Health 2017; 13: 194-199.

Introduction

Breast lump is one of the commonest presentations of breast diseases. The diagnosis of breast diseases can be achieved like in other clinical
conditions using: history, physical examination and investigation which include cytological or histological confirmation. Currently, several
studies have advocated the use of “Triple test’ which consists of clinical examination, radiologic examination and cytopathology as more
accurate means of making diagnosis of breast lesions (1-5). When all the three components are positive, diagnostic accuracy approaches
100% for malignancy (2). Fine Needle Aspiration cytology (FNAC) is widely used and accepted as a reliable method of making initial
pre-operative diagnosis in breast diseases (2, 6). It has been credited with a lot of advantages such as: high accuracy, cheap, fast, out-patient

procedure reducing pressure on theatre load, high patient acceptability, and low complication rate (2, 6).

Fine Needle Aspiration cytology reports are classified into 5 categories based on the National Health Services Breast Screening Programme (NHSB-
SP) of Britain (7). The use of these standardized diagnostic categories is necessary to enhance communication within a multi-disciplinary team and for
comparing results from other Centres. The diagnostic categories and their corresponding numerical codes are: Inadequate/insufficient (C1); Benign
(C2); Atypical/indeterminate (C3); Suspicious of malignancy (C4) and Malignant (C5). However, Specimen from FINAC can be used to sub-classify
breast lesions (7-9). Most studies on FNAC do not make attempt at sub-classifying breast lesions into definite disease types because of the challenges

usually encountered (8, 9). The aim of this study is to evaluate the accuracy of sub-classification of breast diseases using FNAC in our Centre.
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Materials and Methods

This is a one-year prospective study of all the consecutive patients with
palpable breast lesion presenting at the two general surgery out-patient
clinics of the University Teaching Hospital. Approval was sought from
the Ethical committee of the University Teaching Hospital before the
commencement of the study. The procedure was duly explained to
the patients, and that the lump will be removed for histology after the
FNAC. Their informed written consent was obtained. Patients who
had FNAC were followed up until the histology report was obtained
following open surgical biopsy.

Patient lies supine on a couch after exposure of the upper half of the
body. The surgeon after washing hands with soap and water wears a pair
of surgical gloves. The skin of the breast over the lump was disinfected
using gauze soaked in 75% methylated spirit. The dominant hand was
used to handle the syringe with 25G needle in place. The other hand was
used to stabilize the tumour within the breast. The needle on the syringe
was then advanced into the tumour and negative pressure was generated
by pulling on the plunger and maintaining the pressure with the fingers
and thumb. The needle was moved in and out in different directions in
the tumour while maintaining the negative pressure. The movement of
the needle continues until adequate material appears in the hub of the
needle. The negative pressure was released and the needle withdrawn
from the breast. The syringe was separated from the needle, filled with
air, re-attached to the needle and its content expressed onto the centre
of the microscope slides (wet and dry). Smears were made by spreading
the aspirate using another clean slide placed at 45 degree and running
it over the slide. The wet slide was fixed by putting it into a Coplin jar
containing 95% ethanol while the dry slide was fixed by air-drying (for
at least 5 minutes). The two groups of slides were then transported to the
laboratory for staining and cytology reporting. If material aspirated was
insufficient, further needle passes were done. If the lump is cystic, the
entire cyst was completely aspirated, labelled and sent to laboratory for
centrifuging and further processing. Residual masses after cyst aspiration
were handled like other solid masses.

The wet slides were stained with Papanicolaou staining technique
while the dry slides were stained using May-Grunwald-Giemsa stain-
ing technique. The patients were also worked up for open surgical bi-
opsies and the samples collected from each patient was immersed in
a container with 10% formalin and transported to the histopathology
laboratory for preparation and reading.

The cytology and histology reports were documented in the pro-forma
used for the study when they were ready. The cytological diagnoses
were categorized into one of the five diagnostic categories according
to the recommendations of the United Kingdom National Health Ser-
vices Breast Screening Programme (NHSBSP) (7). The breast samples
from FNAC were further sub-classified into definite breast disease
entities. The final histopathological diagnosis of each case was then
compared with the cytological diagnosis.

The data were entered into a database and statistical analyses carried
out using the Statistical Package for Social Sciences (SPSS) version
17.0. (SPSS Inc. Released in 2008; SPSS Statistics for Windows, Ver-
sion 17.0. Chicago, USA). The results were presented in frequency
tables and cross tabulations.

Results

A total of 180 patients were enrolled into the study. All had clini-
cal evaluation as well as FNAC. Only 113 patients had open biopsy

with Histology report. Sixty-seven patients defaulted from open sur-
gical biopsy due to one reason or another. The above finding gives a
biopsy rate of 63% and default rate of 37%. Only patients who had
open biopsy with histology reports were further evaluated. Out of the
113 patients with histology report, two showed normal breast tissues
and another one, inadequate specimen. Of the two cases of normal
histology, one was C4 and the other C1 on FNAC while the case with
inadequate specimen on histology was C5 on FNAC. The three were
further excluded leaving only 110 patients who were used in the com-
parative aspect of the study, and to test validity.

Thirty-eight (34.6%) smears were unequivocally malignant (C5) while
46 (41.8%) were benign (C2) i.e. negative for malignant cells. Five
(4.5%) smears were probably benign (C3) while 4 (3.6%) smears were
suspicious for malignancy (C4). Seventeen (15.5%) smears were un-
satisfactory/inadequate (C1) giving an unsatisfactory rate of 15.5%.

Out of the 38 cases that were positive for malignancy on cytology, 36
of them were true positive and two were false positive. Out of 46 cases
that were benign on cytology, 42 were true negative while four were
false negative. Out of the 17 unsatisfactory cases on cytology, nine
were benign on histology while eight were malignant. Three out of
the five cases that were probably benign on cytology were confirmed
benign on histology while two were confirmed malignant. Out of the
four cases suspicious for malignancy on cytology, two were benign on
histology while two were confirmed malignant (Tablel).

Diagnostic validities of FNAC when both unsatisfactory and suspi-
cious smears are excluded is shown in Table 2.

Table 1: Cytology report/ Histology type

Histology type

Benign Malignant Total
Cytology Unsatisfactory(C1) 9 8 17
report Benign(C2) 42 4 46
Probably benign(C3) 3 2 5
Probably malignant(C4) 2 2 4
Malignant(C5) 2 36 38

Total 58 52 110

Table 2: Diagnostic validities of FNAC excluding
unsatisfactory and suspicious smears

Diagnostic validity Value in percentage
Sensitivity 90.0
Specificity 95.5
False positive rate 5.3
False negative rate 8.7
Positive predictive value 94.7
Negative predictive value 91.3
Overall diagnostic accuracy 92.9

FNAC: Fine Needle Aspiration cytology
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Table 3: Sub-classification of cytology results

Frequency Percent
Fibroadenoma 32 29.1
Invasive lobular ca 1 9
Invasive ductal ca 32 29.1
Mastitis 2 1.8
Fibrocystic change 8 73
Fat necrosis 3 2.7
Benign proliferative lesion 2 1.8
Benign cystic lesion 2 1.8
Metaplastic ca 3 2.7
Papillary ca 1 9
Unclassified 24 21.8
Total 110 100.0

Only 86 (78.2%) of the 110 smears could be sub-classified into differ-
ent disease conditions of the breast on cytology. Twenty-four (21.8%)
smears could not be sub-classified. Out of the 86 smears sub-classified,
fibroadenoma was 32 in number and invasive ductal carcinoma was also
32 in number. The rest of the sub-classes are shown below (Table 3).

Out of the 32 diagnosis of fibroadenoma on FNAC, histology con-
firmed: 25 (78.1%) to be fibroadenoma, five (15.6%) to be fibrocystic
changes and one (3.1%) each of invasive ductal carcinoma and masti-
tis. Also, out of another 32 diagnosis of invasive ductal carcinoma by
FNAG, histology confirmed: 28 (87.5%) of them to be invasive ductal
carcinoma and the remaining 4 (12.5%) to be metaplastic carcinoma.

Discussion

Fine needle aspiration cytology (FNAC) was found to be more specific
than sensitive in this study, 95.5% and 90.0%, respectively with over-
all diagnostic accuracy of 92.9% (Table 2). These values are compa-
rable to those documented in similar studies (10-14) and much higher
than >60% for specificity and > 80% for sensitivity recommended by
NHSBSP of Britain (7). The high values for sensitivity, specificity and
overall diagnostic accuracy obtained in this study may be due to the
fact that only palpable lumps were sampled and the fact that most of
the patients presented late with large lumps. With sensitivity of 90.0%
in this study, it means that the diagnosis of malignancy can be made
about 90% of the times by FNAC. Also with specificity of 95.5%
obtained in this study, it means that FNAC can exclude malignancy
in about 95.5% of the cases. And with overall diagnostic accuracy of
92.9%, it shows that FNAC can make diagnosis of both benign and
malignant diseases in about 92.9% of the cases.

Apart from telling whether a lesion is benign or malignant, FNAC can
significantly sub-classify breast lesions into definite histological entities.
According to the study by Young et al (8), FNAC of the breast is a reli-
able method for the diagnosis of breast carcinoma but difficulties still
exist in their ability to determine tumour sub-type. In the above study,
performance was best for the diagnosis of adenocarcinoma (ductal type)
with 65% accuracy. The rates for exact diagnosis of lobular, medullary
and mucinous carcinomas were 20%, 12%, and 27%, respectively.

In the current study, only 86 (78.2%) of the 110 smears could be
sub-classified into different histological conditions of the breast on cy-
tology. Twenty-four (21.8%) smears could not be sub-classified. Out
of the 86 smears sub-classified by FNAC, fibroadenoma was 32 in
number and invasive ductal carcinoma was also 32 in number. Corre-
lation of FNAC sub-classification with histopathology results showed
that: out of the 32 diagnoses of fibroadenoma on FNAC, histology
confirmed: 25 to be fibroadenoma giving an accuracy of 78.1%, five
to be fibrocystic changes and one each of invasive ductal carcinoma
and mastitis. Also, out of another 32 diagnoses of invasive ductal carci-
noma by FNAC, histopathology confirmed: 28 of them to be invasive
ductal carcinoma with an accuracy of 87.5% and the remaining four
to be metaplastic carcinoma. Three diagnoses of metaplastic carcino-
ma on FNAC proved to be two invasive ductal carcinomas and one
metaplastic carcinoma on histopathology. Also, a diagnosis of papillary
carcinoma on FNAC was confirmed invasive ductal carcinoma on his-
topathology. One diagnosis of lobular carcinoma on FNAC proved to
be mastitis on histopathology. Two cases of mastitis on FNAC were ac-
curately diagnosed as mastitis on histopathology. Also, out of the eight
cases of fibrocystic changes by FNAC, four were fibrocystic changes
while three were invasive ductal carcinoma and one adenosis on histo-

pathology (Table 3).

The accuracy of FNAC in this study to sub-classify breast diseases was
comparable to that by Young et al (8) in their study on diagnosis and
sub-classification of breast carcinoma by FNAC. The current study
however achieved higher accuracy of 87.5% compared to 65% by
Young et al (8) for invasive ductal carcinoma. However, making ac-
curate diagnosis of metaplastic carcinoma, papillary carcinoma, lobu-
lar carcinoma and fibrocystic changes is still a problem. Maygarden
et al (9) in their study on sub-classification of benign breast disease
by fine needle aspiration cytology, comparing cytological and histo-
pathological findings in 265 palpable breast masses found that overall,
the specific diagnosis was correct in 80% of cases. This is comparable
to the accuracy of 78.1% for fibroadenoma obtained in the current
study. Also, in another study by Lépez-Ferrer et al (15) on Fine needle
aspiration cytology of breast fibroadenoma, correlating the cytopathol-
ogy and histopathology of 405 cases, cytohistological agreement was
present in 287 of the 362 cytodiagnoses. This ensured the sensitivity
of the cytological diagnosis of Fibroadenoma to be 86.9% with a posi-
tive predictive value of 79.3%. This is slightly higher than the value
obtained in this present study.

Only 113 of 180 patients initially recruited for the study presented for
open surgical biopsy and histopathology. Sixty-seven patients default-
ed for some reasons and that formed a major limitation for the study.

Conclusion

Fine needle aspiration cytology can reasonably sub-classify fibroadeno-
ma, invasive ductal carcinoma and mastitis but there is still a challenge
with lobular carcinoma, metaplastic carcinoma, papillary carcinoma
and fibrocystic changes.
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APPENDIX

APPENDIX A: Diagnostic category:

1. Inadequate/insufficient (C1): This category is used when the smears are too sparsely cellular or distorted to allow a microscopic diagnosis or the aspirate is
inconsistent with the clinical and image findings. Since this is a subjective diagnosis an explanation of why the sample is inadequate/insufficient should be

given.
2. Benign (C2): This diagnostic category is used when the sample is adequate and shows no evidence of malignancy.

3.  Atypical/indeterminate (C3): This category is used when smears with benign features also show features which may be seen with malignancy, such as loss of
cohesion or nuclear atypia. Another possible circumstance includes a lesion in which the cellularity is low with subtle cytological atypia. Aspirate showing

papillary features or having mucin may also be placed in this category, depending on the circumstances.

4. Suspicious of malignancy (C4): This diagnostic category is used when the smears show features suggestive of but not diagnostic of malignancy. The malignant
cells may be too scanty, obscured by artefact or show atypical features more marked than in the atypical or indeterminate category but not diagnostic of

malignancy.

5. Malignant (C5): This diagnostic category is used when the aspirate is clearly malignant. This diagnostic category includes invasive breast carcinoma, ductal

carcinoma in-situ and other malignancies.

APPENDIX B: Conditions associated with false positive diagnosis in FNAC:

False positive diagnosis in FNAC is frequently due to difficulties with interpretation. Some of the conditions associated with false positive diagnosis include:
1. Fibroadenoma with atypical features.

2. Mass or thickening associated with lactation.

3. Radial scar with hyperplasia.
4

Papilloma: It is usually impossible to reliably differentiate between papilloma, atypical papilloma, intra-cystic papillary carcinoma and invasive papillary

carcinoma based on cytology material alone.

Radiation changes: Radiation induced epithelial atypia is common in benign breast tissue after treatment. Similar problem may arise following chemotherapy.
Fat necrosis: Triple test here may be misleading as fat necrosis can mimic carcinoma both clinically and on imaging.

Atypical apocrine cells: Differentiating apocrine metaplasia and apocrine carcinoma can occasionally be difficult.

Gynaecomastia.

¥ ® N oW

Phyllodes tumour.
10. Adenomyoepithelioma.
11. Tubular adenoma.

12.  Granular cell tumour.

APPENDIX C: False negative diagnosis in FNAC:

False negative diagnoses are most commonly as a result of sampling error and at times due to interpretation error. Some of the situations and conditions associated

with false negative diagnoses in FNAC include:

1. Difliculty in sampling some lesions, for example: small malignant lesions that are well differentiated and sclerotic, masses that are difficult to feel and lesions

close to the chest wall.

Well differentiated grade I cancer, as cell yield may be poor or only have mild cellular atypia.

Infarcted papilloma.

Invasive lobular carcinoma may yield only few cells.

Low grade ductal carcinoma in-situ, some tubular carcinoma and cribriform carcinoma my yield deceptively ‘benign aspirates.
Inflammatory carcinomas, no definite mass may be palpable.

Necrosis in the centre of a high grade carcinoma.

Sclerosis which is a potential cause of a low cell yield.

¥ ® N N RN

Papillary carcinomas which requires excision and examination of the whole lesion and capsule.

_.
e

Mucinous tumours are often well differentiated and the cell yield may be poor.
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APPENDIX D: Photomicrograph of common breast diseases:

Photomicrograph of Ffibroadenoma {x1000 magnification; Photomicrograph of invasive ductal carcinoma, not otherwise
Papanicoloua Stain}:-. At this magnification ductal cells with bland  specified {x400 magnification; Papanicoloua Stain}:-At this
nuclear features admixed with myoepithelial cells can be appreciated.  magnification the loose cluster of tumour cellsis seen to be composed
of neoplastic ductal cells with pleomorphic hyperchromatic nuclei
and abundant granular cytoplasm. Some of the cells contain
prominent nucleoli as depicted by the arrow.

Photomicrograph of metaplastic carcinoma of breast (x1000
magnification; Papanicoloua Stain):- At this magnification highly
pleomorphic nuclei with irregular nuclear margins are depicted by
the two arrows can be appreciated.

Photomicrograph of Ffibrocystic changes {x400 magnification;
giemsa stain):- In the background are many foamy macrophages,
fat droplets and neutrophil polymorphs as depicted by arrows,
arrowheads and stars, respectively. 1 99
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Porcine Dermal Collagen Prevents Seroma Formation
After Mastectomy and Axillary Dissection in Rats
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ABSTRACT

Objective: Seroma occurs as a result of accumulation lymphovascular liquid in the dead space forming after tissue dissection. It is the most com-
mon complication after breast surgery. Collagens are the common component of extracellular matrix and have an important role in wound healing.
In this study, we aimed to investigate the efficiency of the Porcine Dermal Collagen in preventing Seroma.

Materials and methods: Eighteen young female Wistar rats were used and divided into three groups. Mastectomy and axillary dissection were
performed in each group. No other procedures were performed in Group 1 (Control group). Porcine dermal collagen was applied to 50% of the
mastectomy field in Group 2 and to 100% of the mastectomy field in Group 3.

Results: Seroma volume was significantly decreased in Group 3 in contrast to Groups 1 and 2 (p<0.001) and in Group 2 in contrast to Group 1
(p<0.001). Vascular proliferation, granulation tissue formation and congestion were significantly increased in Group 3 (p<0.05).
Conclusion: We conclude that the use of Porcine Dermal Collagen reduces the formation of seroma in the model of experimental mastectomy and

axillary dissection. As the amount of Porcine Dermal Collagen applied increases the formation of seroma reduces.

Keywords: Axillary Dissection, breast, mastectomy, porcine dermal collagen, seroma

Cite this article as: Agalar C, Seving Al, Aysal A, Egeli T, Aksoy OS, Kogdor ME. Porcine Dermal Collagen Prevents Seroma Formation After
Mastectomy and Axillary Dissection in Rats. Eur J Breast Health 2017; 13: 200-205.

Introduction

Seroma occurs as a result of leakage of the lymphovascular fluid into the dead space forming after tissue excision or dissection. It is the
most common complication after breast cancer surgery. The incidence varies between 10-50% (1-3). In breast cancer surgery, it occurs
most frequently after modified radical mastectomy and axillary lymph node dissection (4).

It can cause many problems such as prolonged hospitalization time, wound infection and delay adjuvant treatment. There is no agreement
on the prevention of seroma in breast cancer surgery.

Porcine Dermal Collagen is a non-allergenic, nontoxic material which is structurally similar to human dermis and is often used for
the repair of the abdominal wall defects. It is produced from acellular pig matrix and does not cause foreign body tissue reaction. Its
3-dimensional collagenous architecture increases fibroblast infiltration, fibroblast growth and neovascularization (5-8). It has been shown
that in contrast to other materials, seroma occurs less frequently in abdominal wall repair when Porcine dermal collagen-containing ma-
terials are used (6, 9).

Porcine dermal collagen temperately increases inflammatory process. After implantation, granulocytes are dominant in first 48 hours. In
7 days, monocytes/macrophages and a lesser number of natural killer cells become dominant in the infiltrate. These cells activate expres-
sion of cell surface adhesion molecules such as intercellular adhesion molecule 1 (ICAM-1) and CD11b. It is known that these adhesion
molecules have a critical role in increasing inflammatory response (6).

2 OO Address for Correspondence : Received: 31.05.2017
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In this study, we aimed to show the effect of Porcine Dermal Collagen
on preventing Seroma through its characteristics such as 3-dimension-
al structure, being a component of normal human tissue and being
inert and increasing adhesion.

Materials and Methods

The approval of the study was obtained from the local Ethical Com-
mittee of the Experimental Animal Laboratory. Eighteen female Wi-
star rats at the average weight of 200-250 grams (g) were used in the
study. We divided the rats into 3 groups and each group included 6
rats. All the rats were fed with standard laboratory diet and tap water,
and observed under controlled conditions of temperature (22+2 centi-
grade degree) and light with 12 hours day/night cycle.

Unilateral (right) mastectomy and axillary dissection were performed
in all rats by the method described by Harada et al. (10). Prophylactic
antibiotics were used in none of the groups. For anesthesia, 50 mil-
ligram (mg), kilogram (kg) intraperitoneal ketamine (Ketalar®, Parke
Davis and Co. Inc., Detroit, Michigan, United States of America) and
5 mg/kg intramuscular xylazine (Rompun®, Bayer, Leverkusen, North
Rhine-Westphalia, Germany) were used. After that, the anesthesia rats
were fixed to operation desk with plaster. Their anterior chest wall and
right axillary region were shaved with lancet and cleaned with 10%
povidone-iodine solution.

After a vertical incision extending from the jugular notch to the xi-
phoid, a flap formed by the cutaneous and subcutaneous tissue was
lifted from the chest wall. The major pectoralis muscle was dissected
up to the level of the latissimus dorsi muscle, freed, and then excised.
All the axillary lymph nodes were excised while preserving the integrity
of the axillary artery, veins, and nerves.

The dissection area was measured (Figure 1, 2). The average dissection
area was found to be 3 cm?. After mastectomy and axillary dissection,
no additional procedures were performed in the control group (Group
1). Porcine dermal collagen was postoperatively applied to 50% of
mastectomy area in Group 2 and to 100% of mastectomy area in
Group 3 (Figure 3, 4, 5, 6). After hemostatic control was established,

the skin was closed with 2.0 silk sutures in all groups.

Figure 1. Measuring of dissection area after mastectomy and axillary
dissection (Average dissection area is 3 cm?)

Agdalar et al. Preventing Seroma with Porcine Dermal Collagen

The rats were observed for 10 days after the operation. On post-op-
erative Day 10, seroma fluid was aspirated with sterile injectors from
the surgical site under ketamine anesthesia, and the total volume in
milliliters was recorded. Tissue samples were obtained from the skin,
axilla and chest wall in the surgical area for histopathologic examina-
tion and all the samples were placed in 10% formaldehyde solution.
The rats were sacrificed with high dose ether anesthesia at the end of

all procedures.

The tissue samples were embedded in paraffin blocks after the tissue

processing, 5-micrometer sections were taken from each block and

stained with hematoxylin-eosin (HE). Hemorrhage, edema, conges-

Figure 2. Measuring of dissection area after mastectomy and axillary
dissection (Average dissection area is 3 cm?)
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Figure 3. Cutting the porcine dermal collagen to cover 50% of the
dissection area
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Figure 4. Cutting the porcine dermal collagen to cover 100% of the
dissection area
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Figure 5. Applying porcine dermal collagen to 50% of dissection area

tion, polymorphonuclear leukocytes, growth of fibrous tissue, fibro-
blasts, lymphocytes, macrophages, granulation tissue, vascular prolifer-
ation and necrosis were evaluated qualitatively under light microscope.
Cellular and histopathological data were scored semi-quantitatively in
0 to 3+scale as O=absent, 1=mild, 2=moderate, and 3=marked.

Statistical analyzes were performed with Microsoft Windows Excel 2007
program. The volumes of seroma were statistically evaluated by ANOVA
and Multiple Comparison Procedures (Holm-Sidak method). Histo-
pathological parameters were statistically evaluated by Kruskal-Wallis
One Way Analysis of Variance on Ranks method and Tukey tests.

Results

Neither complications such as wound infection, wound clefting nor
flap necrosis were seen in any rats and nor any of them died during
the course of the experiment. The mean seroma volumes were 1.083
cc (20.16 co) in the control group (Group 1), 0.583 cc (+0.11 cc) in
Group 2 (50% porcine dermal collagen mesh implantation group) and
0.142 cc (£0.05 cc) in Group 3 (100% porcine dermal collagen mesh
implantation group) respectively. Seroma volume was significantly
lower in Group 3 in contrast to Group 1 and 2 (p<0.001) and in
Group 2 in contrast to Group 1 (p<0.001) (Graphic 1).

Vascular proliferation and granulation tissue formation were signifi-
cantly higher in Group 3 in contrast to Group 1 and 2 (p<0.05); there
was no significant difference between Groups 2 and 1 (p>0.05) (Figure
7). The congestion was found to be significantly higher in Group 3 in
contrast to Group 1 and 2 (p<0.05). There was no significant differ-
ence in hemorrhage, macrophage, neutrophil, lymphocyte parameters
among all the groups. Despite the fact that we observed more severe
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Graphic 1. Mean seroma volumes in each groups. Group 1 = 1.083cc.
(£0.16 cc.); Group 2 = 0.583cc.(+0.11 cc.); Group 3= 0.142 cc. (+0.05 cc.).
p<0.001

fibroblasts and fibrous tissue formation in Group 2 and 3, these pa-
rameters did not show significance in between all groups.

Discussion and Conclusion

In the literature, several methods have been recommended to reduce
seroma formation by this time. These methods can be separated into 2
groups. The first group of these methods intends to prevent the dead

space occurring after surgery.

Aitken et al. (11) concluded that seroma formation was reduced with
the method of flap fixation by sutures. In the study where external



A

A T

LN
28

o : Ly "
AR O
S oo ;

}'-"ﬁlljr; : .&% a3 f‘k,

AN :
e AN S Frve

Agdalar et al. Preventing Seroma with Porcine Dermal Collagen

A
A

R
".i e T 'f !

g'}“"‘ 'k":ﬁi- TS

S B
g M, g

1 & PV b | e T
S5 ) @ Banied

Figure 7. Vascular proliferation and granulation tissue in Group 1(a), Group 2(b) and Group 3(c)

Table 1: The experimental studies in which sclerosing agents were used

Experimental The agent Mean seroma volume Mean seroma volum

Researchers subject used in control group in study group

Silverman et al. Sprague- Poliethylene oxide 3.25cc 0.37 cc
Dawley rat dimethacrylate
(280-320 qr)

Wang et al. Sprague- Dawley rat Light-activated 4.2+2.9 cc 1.1£1.6 cc
(280-320 qr) Fibrin glue

Lindsey et al. Sprague- Dawley rat Fibrin glue 1.1-4.3 cc 1.8-2.4 cc
(280-320 qr)

Menon et al. Sprague- Dawley rat Albumin- 5.19+3.65 cc 0.25+0.43cc.
(280-320 gr) Gluteraldehyde

Kogdor et al. Sprague- Dawley rat Corynebacterium 1.4 cc 0.3 cc
(280-320 gr) parvum

Eroglu et al. Male guinea pigs Fibrin glue 4-6.8 cc 1.3 cc
(480-900 gr)

Kogdor et al. Wistar rat Fluorouracil 1.04 cc 0.3 cc

(215.2gr)

compression method and flap fixation method were compared after
breast surgery, Kuroi et al. (12) showed that seroma formation was
lower in the group of patients for whom flap fixation method was ap-
plied by using sutures. Bonnema et al. (13) compared low pressure
vacuum system and high pressure vacuum system and found that body
mass index was directly related to seroma formation but negative pres-
sure vacuum and postoperative arm and shoulder movement restric-
tions were not related to seroma formation.

The second group of methods intends to reduce the formation of se-
roma. The agents used for this purpose are as follows: sclerosing agents
(Fibrin glue, Tetrasycline, Hidrocloric acide, Microporous Polysac-
charide spherules, Iodized talc), anti-inflammatory drugs (Acetyl sali-
cylic acid, Nonsteroidal anti-inflammatory drugs), chemotherapeutic
agents (Fluorouracil, Mytomycin-C) and radiotherapy.

These sclerosing agents were used in some clinical and experimental
studies. Burak et al. (14) observed that 37% of patients given bovine
thrombin showed seroma formation and 40% of the control patients
showed seroma formation. In the study by Berger et al. (15), the ratio
of seroma formation was 39% in the group that used fibrin glue and
42% in control group. Waddenburn et al. (16) used same agent and
found the ratio of seroma formation as being 64% in the study group
and 53% in control group.

In the literature, there are also experimental studies in which scle-
rosing agents such as fibrin glue, Poliethylene oxide dimethacrylate,
albumin gluteraldehyde, cornybacterium parvum, 5- Fluorourasil,
Microporous Polysaccharide spherules, Myhtilus edilus protein were
used. These studies are summarized in Table 1. Experimental studies
in which sclerosing agents were used had better outcomes than clinical
studies.

After reviewing the relevant literature, it was seen that the studies using
sclerosing agents published more successful outcomes than the studies
aiming to reduce dead space after surgery. For this reason, a material
which could partially reduce dead space and increase fibrosis when it
was applied to dissection area was decided to be used in this study.

Porcine dermal collagen is an agent which is used for repair of ab-
dominal wall defects, treatment of burns, pelvic reconstructions, head
and face reconstructions. It is a non-allergenic and non-toxic mate-
rial which is structurally similar to human dermis. Its 3-dimensional
structure increases fibroblast infiltration and neovascularization (5-8).
In repair of abdominal wall defects, it was seen that seroma formation
was lower when porcine dermal collagen was used (6, 9). According to
these clinical observations, porcine dermal collagen was chosen in this

experimental seroma model.

203



204

Eur J Breast Health 2017; 13: 200-5

The significant decrease in seroma volume seen in our study groups is
similar to the results of some sclerosing agents such as fibrin glue used
by Harada et al. (10), mytilus edilus protein used by Chung et al. (3)
and albumin glutaraldehyde used by Menon et al. (17).

The inverse ratio between the seroma volume and the amount of por-
cine dermal collagen applied to the tissue in our study was also seen
in the study of Sanders et al. (18) in which fibrinogen and thrombin
concentration was used.

In histopathological examinations, we investigated whether there was
any difference in tissue healing between control and study groups and
evaluated the effect of porcine dermal collagen on the process of tissue

healing.

In pathological samples, no microorganisms were seen, which proved
not only that we provided the sterile operation conditions but also that

no microscopic wound separation occurred in rats.

Increase in congestion, granulation tissue and neovascularization
were seen in Group 3 in contrast to other groups (p<0.05). Ac-
cording to the studies in the literature, it was predicted that the
3-dimensional architecture of the porcine dermal collagen would
increase fibroblast infiltration into the mesh and in this way there
would be increase in fibrous tissue in pathological samples (6-
9). But no significance was found in the increase of fibrous tissue
(p>0.05).

In our study, we detected that the effect of reduced seroma occurred
with the increase of neovascularisation and granulation tissue, not with
the increase of fibrous tissue as in the studies in which sclerosing agents
were used such as the study by Wang et al. (19) who used light-activat-
ed fibrin glue and the study by Egeli et al. (20) who used microporous
polysaccharide spherules.

The major limitations of our study are as follows: having a limited
number of rats in working groups and not having compared the ef-
fectiveness of porcine dermal collagen with other agents or acellular
dermal matrix derived from human dermis.

In the literature, it was seen that neovascularization was not empha-
sized in the studies related to seroma. In the light of our results, we
are convinced that drugs that increase neovascularization can also be
used to repress seroma. Additional experimental and clinical studies
are needed to prove this point.

In conclusion, the use of Porcine Dermal Collagen reduces the forma-
tion of seroma formation after breast surgery, as the amount of Por-
cine Dermal Collagen applied is increased the formation of seroma
is reduced in parallel. Porcine Dermal Collagen shows its effect on
reducing seroma formation by filling in the dead space, increasing the
adhesion, neovascularization, granulation tissue and accelerating the
wound healing. However, our findings are based on experimental ani-
mal research; further clinical studies with using porcine dermal col-
lagen and/or acellular human dermal matrix are needed.
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ABSTRACT
Objective: The aim of this study was to determine the roles of biopsychosocial risk factors in the development of breast cancer.

Materials and methods: This hospital-based case-control study included 491 women with breast cancer (study group) and 512 women who did
not have cancer or other serious diseases (control group). Biological, psychological, and social risk factors were compared between the two groups.
Data were collected using the semi-structured interview, the Stress Assessment Form, and the Coping Strategy Indicator to assess these factors.

Results: When the significantly different biopsychosocial variables between the study and the control groups were evaluated together, independent
breast cancer risk factors were found as follows: a stressor experienced in the last 5 years, age 40 years and older, inadequate social support perception,
use of avoidance coping strategy, being a housewife, having a family history of cancer, and having a body mass index >25.

Conclusion: This study showed a relationship between breast cancer risk and manageable variables (obesity, stressor and coping strategy, social
support, and employment status), age and family history of cancer, which are biopsychosocial factors. Biopsychosocial aspects are becoming a greater
part of many different healthcare systems.

Keywords: Breast cancer, coping, psychosocial stress, risk factors, social support
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Introduction

Cancer, a chronic and life-threatening disease, is an important cause of morbidity and mortality. The most common type of cancer diag-
nosed in women is breast cancer (1). Early recognition of high-risk women is important because of the development of surgical, medical,
and oncologic alternatives for breast cancer, every passing year (2). Enlightening factors that contribute to breast cancer to prevent the
disease, determine risk groups, and improve early diagnosis or treatment strategies are required.

Even though the etiology of breast cancer was not clearly presented in the past, many epidemiologic risk factor studies have been conduct-
ed (3, 4), and many unchangeable and changeable risk factors (lifestyle and psychosocial factors) for breast cancer have been identified.
According to some studies, changeable factors are useful for developing preventive strategies for breast cancer (5). However, researching
stressful life events independently of factors such as coping style, behavioral pattern, and social support could be a flawed approach. A
limited number of studies have examined the effects of these variables on the etiology of breast cancer (5, 6, 7). Socio-economic character-
istics as risk factors for breast cancer are also discussed. An opinion suggested that socioeconomic characteristics could be an independent
risk factor for breast cancer. Another aspect affecting life style such as reproduction and nutrition may be associated with risk of breast
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cancer (8). Several studies have researched risk factors for breast cancer
in Turkey (9, 10). However, factors such as social support and coping
style were not assessed in association with stress.

It is accepted that multifactorial etiology and processes, play a role in
the development of breast cancer (5). Humans are biological, psycho-
logical, and social beings in whom the whole is more than the sum
of all parts. The interaction between all these dimensions needs to be
considered in the etiology of diseases. Therefore, the effect of factors
such as sociodemographic and reproductive characteristics, lifestyle,
psychological stress, and coping skills should be integrally considered
in the development of breast cancer since all these factors are inter-
related with each other. This study aimed to determine the roles of
biopsychosocial risk factors in women who are diagnosed as having
breast cancer.

Material and Methods

Sample and design

This hospital-based case-control survey study was conducted by the
Florence Nightingale Breast Working Group and the Consultation Li-
aison Psychiatry Department, Istanbul Faculty of Medicine, Istanbul
University, Istanbul. The working group included 491 patients who
received treatment and follow-up between September 2013 - Septem-
ber 2014 and who accepted to participate in the study. The control
group included 512 women who accepted to participate in the study;
the control group consisted of women who apply to other departments
with no serious disease or cancer.

The majority (61%) of participating subjects (491) were within the age
range of 40-59. Among the subjects, the educational level of 39% were
university or above. However most of those are housewives (51.9%).
Among the study group 69.4% were married. As for the control group,
55.7% of those 512 women were within group of 40-59 years of age,
the majority (49.8%) of whom had completed education at a university
level or above. The percentage of those working happened to be 58.7%.
The majority of the women in the control group were married (76.9%).

Data were collected through semi-structured interviews and the stress
assessment form developed by researchers to assess biopsychosocial
risk factors related to breast cancer (Figure 1) and the Coping Strat-
egy Indicator developed by Amirkhan. The study was approved by the
Department of Ethical Committee, T.C. Bilim University and started
after the obtaining consent from the patients.

Measures

The semi-structured interview form included data about participants’
social support perceptions, healthy life behavioral patterns (height,
weight, physical activity level, smoking, and alcohol consumption),
medical histories (having chronic physical illness, family history of
cancer), reproductive characteristics (age at menarche, oral contracep-
tive use, birth, abortus, age at first labor, breastfeeding, menopause),
and demographic characteristics (age, education, marital status, em-
ployment status, economic condition).

The stress assessment form was categorized into four subdimensions to be
able to evaluate patients’ stressors and their entire life cycles. This form
included data about childhood trauma (being raised in a dysfunctional
family, taking responsibilities of adults during childhood, divorced
parents, loss of mother/father, a serious health problem, negligence,
abuse, being subjected to violence), major life events (death of a loved
one, job loss, a chronic serious disease, divorce, economic crisis, earth-
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Figure 1. Study design: Biopsychosocial risk factors

quake), having a stressor experienced in adulthood but still effective, to
understand whether the chronic stress exists (problems with interper-
sonal relations, conflict, and economic difficulties), and having an im-
portant stressor experienced in the last 5 years of the premorbid period
that was continuous and caused immense distress (relationship, work

stress, economic problems, or unemployment, death of a loved one).

The Coping Strategy Indicator was developed by Amirkhan (11), and
the validity and reliability analyses of the scale in Turkey were per-
formed by Aysan (12). The Coping Strategy Indicator was selected
for (1) practical, (2) theoretical, and (3) psychometric reasons. This
measure is a relatively brief coping inventory of 33 items. Ratings are
made on a 3-point scale anchored at “not at all” and “a lot.” This scale
consisted of three subscales: problem solving, seeking social support,
and avoidance. The first subscale problem solving methods, the second
subscale measured the support received for improving interpersonal
relations and relaxation methods, and the last subscale assessed the
psychological and physical withdrawal. Higher scores obtained from
problem solving and seeking social support subscales indicated the use
of positive (effective—active) coping strategies. However, higher scores
obtained from the subscale of avoidance meant that the patient used
negative (ineffective—inactive) coping strategies.

Statistical analysis

Statistical analysis was performed using SPSS version 20.0 (IBM Corp.
New York, USA). The body mass index (BMI) was calculated as weight
(kg)/height® (m?). The Chi-square test was used in the statistical analy-
ses to evaluate the significant factors associated with breast cancer risk
by estimating the odds ratio (OR) and 95% confidence intervals (CI).
Logistic regression was used to construct a multivariable model of in-
dependent factors associated with breast cancer risk. Forward stepwise
regression was used for factor selection, and only factors with a fre-
quency >10% that exhibited univariate significance levels of less than
0.05 were examined. For each factor in the model, the likelihood of
breast cancer risk was estimated using the OR and 95% CI. A p value
of <.05 was considered significant in the statistical analyses.

Results

The univariate analysis of the biological factors determined that the
risk of breast cancer was higher for older women than for women
aged <39 years (40-59 years; OR, 3.82; 95% ClI, 2.75-5.30), (260
years; OR, 12.92; 95% CI, 8.07-20.70); for patients with a family
history of cancer than for those without (first-degree relative: OR,
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2.29; 95% CI, 1.68-3.11; second-degree relative: OR, 1.72; 95%
CI, 1.18-2.51); and for patients who experienced early menarche
rather than for those whose age at menarche age was 214 years (12-
13 years: OR, 1.44; 95% CI, 1.09-1.90), (<11 years: OR, 1.77; 95%
CI, 1.06-2.93). It was also higher for patients whose BMI was 225
kg/m? (OR, 2.32; 95% CI, 1.79-3.02) and for patients who had a
chronic disease (OR, 1.85; 95% CI, 1.40-2.46). The study found
that oral contraceptive use (OR, 0.72; 95% CI, 0.53-0.96), not giv-
ing birth (OR, 0.48; 95% CI, 0.35-0.67), and not breastfeeding
(OR, 0.66; 95% CI, 0.49-0.89) were decreasing factors for breast
cancer risk. No significant relationship was found between the devel-
opment of cancer and age at first labor, abortus, and received infertil-
ity treatment. All the biological factors were tested using the logistic
regression forward-LR analysis. The analysis yielded independent
variables that were entered into the model in each step and the data
shown in Table 1 in the third step.

According to the univariate analysis of the psychological factors (ex-
istence of distress, coping strategy) and behavioral (smoking and
alcohol intake, physical activity level) that could be effective in the
development of breast cancer, it was found that with the exception of
problem-solving coping strategy and smoking, the researched factors
were effective. Of these, having a childhood trauma (OR, 1.48; 95%
CL, 1.14-1.91), the existence of a major life event (OR, 1.76; 95%
CI, 1.22-2.53), chronic stress (OR, 2.01; 95% CI, 1.52-2.67), hav-
ing a stressor experienced in the last 5 years of the premorbid period
(OR, 3.96; 95% CI, 3.02-5.20), use of avoidance (OR, 1.41; 95% CI,
1.07-1.85), seeking social support (OR, 1.53; 95% CI, 1.17-2.01),
and low level of physical activity (OR, 1.36; 95% CI, 1.04-1.77) in-
creased the risk of breast cancer, whereas alcohol consumption (OR,
0.51; 95% CI, 0.39—0.67) had a decreased effect on breast cancer risk.
All these factors were tested using the logistic regression forward-LR
analysis. The analysis yielded independent variables that were entered
into the model in each step and the data shown in Table 2 in the fourth
step.

The univariate analysis of the social factors that can be effective in
the development of breast cancer risk determined the following fac-

tors as social factors that increase breast cancer risk: educational back-
ground [higher risk for those who graduated from high school (OR,
1.57; 95% CI, 1.17-2.13) or primary school (OR, 2.19; 95% ClI,
1.60-2.99) than for those with a bachelor’s degree or higher]; mari-
tal status, there was a higher risk for those who were [married (OR,
1.65; 95% CI, 1.12-2.42) or widow/divorced (OR, 3.66; 95% CI,
2.23-5.98)] than in those who were single; employment status, a high-
er risk was observed in those who were unemployed than employed;
[retired (OR, 3.05; 95% ClI, 2.12—4.39), housewife (OR, 2.94; 95%
CI, 2.20-3.92)]; economic condition, there was a higher risk for
those who defined their economic condition as moderate (OR, 1.54;
95% CI, 1.17-2.03) or low (OR, 2.99; 95% CI, 1.79-5.01) than as
good; and perception of inadequate social support (OR, 2.92; 95%
CI, 1.58-3.04). All these factors were tested using logistic regression
forward-LR analysis. The analysis yielded independent variables that
were entered into the model at each step and the data shown in Table
3 in the fourth step.

In conclusion, when the biological, psychological, and behavioral fac-
tors were separately tested using the logistic regression forward-LR
analysis, it was found that the breast cancer risk was associated with
advanced age, BMI (>25 kg/m?), family history of cancer, existence
of a stressor experienced in the last 5 years of the premorbid period,
use of avoidance and seeking social support coping strategies, having
a chronic stressor, unemployment, inadequate social support, being
widow/divorced, and low economic condition (p < 0.04). When these
biopsychosocial factors were tested using logistic regression forward-
LR analysis, independent variables that were obtained that were en-
tered into the model in each step and the data shown in Table 4 in the
seventh step.

Discussion and Conclusion

Many factors have an effect on the development of breast cancer. These
include age, family history of cancer, reproductive factors, lifestyle, and
psychosocial factors (13). This study evaluated the biological, psycho-
logical, and social factors together and determined that the existence
of a stressor experienced in the last 5 years of the premorbid period,

Table 1. Multivariable model: biological factors related to the risk of breast cancer

Variables B S.E.
Age (years)

<39 (ref.)

40-59 1.103 .210
260 1.994 291

The body mass index (kg/m2)

<24.99 (ref.)

225 .501 .168
Family history of cancer

No (ref.)

First-degree relative .606 197
Second-degree relative 475 .239

95% CI for EXP(B)

p-value OR Lower-Upper
<.0001
1
<.0001 3.014 1.999-4.544
<.0001 7.345 4.152-12.993
1
.003 1.650 1.188-2.291
.004
1
.002 1.833 1.246-2.695
.04 1.608 1.007-2.569

B: Regression coefficient; SE: Standard Error; OR: odds ratio; 95% Cl: 95% confidence interval; ref: reference
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Table 2. Multivariable model: psychological and behavioral factors related to the risk of breast cancer

Variables B S.E.

Stressor experienced in the last 5 years

No (ref.)

Yes 1.495 A71
Avoidance coping strategy

No (ref.)

Yes 419 .164
Seeking social support coping strategy

Low (ref.)

High .390 163
Chronic stressor

No (ref.)

Yes .365 .184

95% CI for EXP(B)

p-value OR Lower-Upper
1
<.0001 4.459 3.190-6.233
1
.01 1.521 1.103-2.097
1
.01 1.477 1.073-2.034
1
.04 1.441 1.005-2.066

B: Regression coefficient; SE: Standard Error; OR: odds ratio; 95% Cl: 95% confidence interval; ref: reference

Table 3. Multivariable model: social factors related to the risk of breast cancer

Variables B S.E.

Employment status

Working (ref.)

Retired 1.041 A72
Housewife .828 .210
Social support perception

Sufficient (ref.)

Insufficient .700 183
Marital status

Single (ref.)

Married 425 .236
Widowed/Divorced 1.108 .297
Economic condition

Good (ref.)

Moderate .364 .293
Low .699 .309

95% CI for EXP(B)

p-value OR Lower-Upper
<.0001
1
<.0001 2.832 2.023-3.965
<.0001 2.290 1.516-3.458
1
<.0001 2.014 1.405-2.885
.001
1
.072 1.529 0.963-2.428
<.0001 3.027 1.691-5.421
1
214 1.438 0.810-2.557
.02 2.012 1.096-3.690

B: Regression coefficient; SE: Standard Error; OR: odds ratio; 95% Cl: 95% confidence interval; ref: reference

perception of inadequate social support, use of avoidance and seeking
social support coping strategies, being a housewife, family history of
cancer, advanced age, and BMI 225 kg/m? increased the risk of breast

cancer.

Age (13) and family history of breast and/or ovarian cancers (13, 14)
are the most known risk factors for breast cancer. In line with these

studies, present study implied that having a first-degree relative with

breast cancer and being more than 40 years distinctly increased risk.
The other most frequently researched risk factors are reproduction and
obstetric history variables. Various studies have found that there exists
a relationship between early menarche (10, 13), advanced maternal
age (10, 13), and breast cancer. The protective role of breastfeeding in
breast cancer is also included in the literature (2, 15). Igbal et al. (16)
demonstrated no correlation between breast cancer risk and labor, age

at first labor, and breastfeeding. The present study also found no differ-
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Table 4. Multivariable model: biopsychosocial factors related to the risk of breast cancer

Variables B S.E.

The stressor experienced in the last 5 years

No (ref.)

Yes 1.734 .208
Age (years)

<39 (ref.)

40-59 1.229 .251
260 2.487 401
Social support perception

Sufficient (ref.)

Insufficient 773 234
Avoidance coping strategy

No (ref.)

Yes .632 .200
Employment status

Working (ref.)

Housewife .688 .227
Family history of cancer

No (ref.)

First-degree relative .660 241
The body mass index (kg/m2)

<24.99 (ref.)

225 444 .206

95% CI for EXP(B)

p-value OR Lower-Upper
1
<.0001 5.662 3.767-8.511
<.0001
1
<.0001 3.416 2.090-5.585
<.0001 12.024 5.482-26.375
1
.001 2.166 1.371-3.424
1
.002 1.882 1.271-2.785
.002
1
.002 1.989 1.275-3.103
.006
1
.006 1.934 1.207-3.101
1
.03 1.559 1.042-2.333

B: regression coefficient; SE: standard error; OR: odds ratio; 95% Cl: 95% confidence interval; ref: reference

ence between the controls and the study group in terms of age at first
labor, and high level of labor, and breastfeeding experience in patients
with breast cancer; this might be because the control group comprised
of young and single women. Various studies that researched the rela-
tionship between breast cancer and abortus (15), and the use of oral
contraceptives (10, 14, 15) reported that these factors could increase
breast cancer risk. The multivariable analysis of the present study did
not determine factors related to reproduction and obstetric history as
independent risk factors. Contradictory results might be obtained be-
cause reproductive factors are influenced by certain variables such as
demographics, culture, and subtype of breast neoplasm. Presence of
chronic diseases such as diabetes and hypertension was also found to
be a risk factor for breast cancer (2, 10); the findings of the present
study are consistent with the published reports. The effect of obesity
on breast cancer was examined with diet or BMI, and similar to the
results of the present study, many studies (5, 16) found a relation-
ship between BMI >25 kg/m? and risk increase in the development of
breast cancer. When the biological factors were assessed separately or
along with the biopsychosocial factors, it was seen that advanced age,
obesity, and a family history of cancer were independent and signifi-

cant risk factors in the development of breast cancer.

It is a common belief in society that stress is a risk factor for cancer, espe-

cially for breast cancer. Various studies that explored the effect of psycho-
logical factors on the development of breast cancer have been published
in the literature. Important variables such as the number and type of
adverse life events and the time of exposure to stress and methodologic
differences led to contradictory findings (4). Consequently, the stress
assessment form was developed to assess an individual’s childhood pe-
riod, source of major and chronic stressors in adulthood, and important
stressors experienced in the last 5 years. The univariate analysis found
that a trauma experienced during childhood was associated with breast
cancer; other studies also reported similar findings (17). Ginzburg et al.
(18) determined similar childhood experiences of the participants in the
study and control groups. The present study also found that a trauma
experienced during childhood was not an independent risk factor in the
multivariate analysis. Three meta-analyses that assessed the relationship
between breast cancer and stress between 1966 and 2007 presented
inconsistent results and suggested the lack of evidence remarking the
diversity of research designs; however, it was stated that the correlation
between breast cancer risk and stressful life events could not be ignored
(19, 20, 21). Although the univariate analysis performed on the present
study determined major life events, chronic stress, and having a stressor
experienced in the last 5 years as risk factors, the logistic regression analy-
sis of the psychological variables did not find major life events as an
independent risk factor. Having a stressor experienced in the last 5 years



among the biopsychosocial variables was determined as an independent
variable that considerably increased the risk of breast cancer. A study
conducted in Turkey by Ceber et al. (9) found no difference between the
study and control groups in terms of the degree of stressor experienced
in the last 5 years. On the other hand, similar to the results of the pres-
ent study, it was reported that the self-reported stress in the last 5 years
(15, 22, 23), having a stressful vital event in the last 2 years (24), and
having stressful life events before the diagnosis (25) were associated with
breast cancer.

The effect of stressful life events was related with the type and time
of the event, and with how it was coped. This study determined that
inadequate social support, use of avoidance and, seeking social sup-
port methods increased breast cancer risk. The possible benefits of
effective stress coping strategy and of social support on health care,
life quality, and immunity are well known (7, 26). Studies conducted
on women with breast cancer and the effect of social support and
coping strategies focused on the period after cancer diagnosis and re-
ported that these played a role in decreasing distress, and adaptation
to the disease (26). A limited number of studies are available about
the effect of coping styles and social support on the development of
breast cancer; both studies were conducted many years ago, and this
issue was not adequately researched. Edwards et al. (27) reported that
the correlation between breast cancer and life events was not moder-
ated by coping or availability of social support. Geyer (6) proposed
social support as modifying the effect of stressful life events. Chen
et al. (25) reported a significant increase in breast cancer risk for
women experiencing a severely threatening life event and confront-
ing stress by focusing on the problem at hand. However, it was stated
that this interaction was not clear and hence should be tested using
a multivariate model. Price et al. (7) concluded that stress did not
cause breast cancer in women, but the absence of intimate emotional
support could increase the vulnerability to this disease. Ollonen et al.
(28) reported a moderate level of relationship between the increasing
breast cancer risk and defense mechanisms, and inadequate coping.
The study explained the biological effect of defense and coping strat-
egies on cancer; these can directly affect hormonal, immune, and
nervous system functions, or indirectly through behaviors such as
alcohol intake, smoking, nutrition, and physical activity. The multi-
variate analysis in our study assessing the stated behaviors did not de-
termine these behaviors as important risk factors. The present study
results showed that perception of inadequate social support and use
of avoidance coping mechanism were independent variables related
to breast cancer. Further studies are required to elucidate the under-
ling mechanisms of these factors.

The incidence of breast cancer varies with developmental level of the
country and ethnicity. Economic condition, educational background,
employment status, and marital status are important sociocultural
variables. The univariate analysis of this study determined a significant
relationship between breast cancer and these factors, and the regres-
sion model found that housewives had a higher risk of breast cancer.
A study conducted in Pakistan by Anjum et al. revealed similar results
(29). Othieno-Abinya et al. (14) conducted a study in Kenya; the re-
gression analysis of the study determined that breast cancer was less
prevalent in housewives and unemployed women, with no difference
in terms of education and marital status. Conflicting conclusions are
reported in the literature. It appears that the risk posed by becom-
ing a housewife for developing breast cancer is coincidental. Taking
this into consideration, it would be appropriate for this matter to be
researched using a different methodology. The studies comparing the

Ozkan et al. Risk Factors in Breast Cancer

effect of social and economic status on the outcome focused mainly on
the level of education and income. It was found in the literature that
women who had higher education and income at the individual and
social levels had a higher risk of breast cancer (15, 30). Some studies
examined the relationship between work stress and breast cancer, but
no difference was found (31). Furthermore, unemployed women had
lower education and income level, and it was associated with the ab-

sence of socioeconomic support.

Breast cancer is a disease that has a multifactorial etiology and these
factors interact with each other. Biopsychosocial aspects are becoming
a greater part of many different healthcare systems. The present study
showed a relationship between breast cancer risk and manageable vari-
ables (obesity, stressor and coping strategy, social support, and employ-
ment status), age and family history of cancer, which are biopsychoso-
cial factors. It was also found that having a stressor experienced in the
last 5 years was an independent and significant risk factor. Assessing
factors such as coping and social support together, which can change
the effect of stressful life events, is important while researching the ef-
fect of stress. Conducting large-scale case-control prospective studies
and researching the effect of stress using biological parameters will be
helpful in the future.

The present study had certain limitations. Firstly, this was a retro-
spective study. Women’s lifestyles can change before and after cancer
diagnosis; therefore, it can be harder to objectively assess life events.
Secondly, this study used self-report surveys, and the sample group did
not reflect all Turkish women. Despite the aforementioned limitations,
the strength of this study was that it evaluated many biopsychosocial
factors together.
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Bilateral Breast Cancer with Neurofibromatosis Type 1
Patient: Case Report
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ABSTRACT

Neurofibromatosis type 1 (NF1) is autosomal dominant and it is the most common hereditary disease. This case report is about a woman and her
daughter. Both of them are NF1 and mother also has metachronous bilateral breast carcinoma. We analyzed expressions of 84 genes related with

DNA Repair by Real Time PCR (AB Applied Biosystem 7000 Sequence Detection System;

Thermo Fisher, Foster City, CA, USA). We also performed NF1 sequencing analyzing in exon 9 of the NF1 gene for mother. In Real Time PCR
analysis of DNA Repair Genes, expression chances were predominant both in mother and daughter compared with control group. When the mother
and daughter’s expression profiles were compared, similar DNA repair array gene expression profiles were observed and the expression of DDB2,

MGMT, MLH1, POLB UNG, XPA genes were high in both mother and daughter.

In sequencing analysis, we obtained a mutation in ¢.1246 C>T. This mutation is reported to be common in NF1 cases with breast carcinoma. Our
results indicate that the daughter with NF1 is probably prone to have malignancy in her future life. She should be carefully followed up for early
diagnosis of a probable malignancy.

Keywords: Neurofibromatosis type 1, breast cancer, bilateral
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Introduction

Neurofibromatosis type 1 (NF1) is autosomal dominant and it is most common hereditary disease. It is considered to be one of the tumor
predisposition syndromes (1). Neurofibromin is a protein coded by NF1 gene located at 17q11.2 (2). It is involved in proliferation by
affecting intracellular signaling pathways; by hydrolysis of active Ras-GTD, it causes activation of Ras, MAPK, PI3K and mTOR pathways

causing proliferation (3).

Not all but some of NF1 patients develop tumors during their life. Neurofibromas, optic gliomas, hamartomas are benign lesions. Loss of
heterozygosity in NF1 gene might predispose NF1 patients to certain malignancies such as malignant peripheral nerve sheet tumor, rhab-
domyosarcoma, pheochomocytoma, breast cancer, gastrointestinal stromal tumor, neuroectodermal tumors. Additional genetic alterations
might be required for their development. In all of NF1 patients with malignancies genetic testing must be performed to understand the

mechanism and reason of malignancy association.

Breast carcinoma in NF1 patients was first reported by Borberg et al. (4). Murayama reported 34 NF1 patients with 38 breast cancers (5).
Breast cancer among NF1 patients with malignancy is reported about 10-15%, and 18.5% of them occur before the age of 30.

In this paper we aimed to report a mother with bilateral breast cancer and her daughter with NF1 that DNA repair gene expressions and

NF1 mutation were analyzed.
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Case Presentation

Patient: In this study, we report of a case of NF1 patient, 44 years old,
female. Metachronous bilateral breast carcinoma was observed dur-
ing follow up. She was diagnosed NF1 at age of 26, she has multiple
café au lait spots, neurofibromas and her father also has NF1 disease.
She underwent operation left breast excision with axillary dissection
because of intraductal carcinoma (comedocarcinoma) and fibrocystic
disease in 1996. At that time, there was no lymph node involvement.
She was followed up by breast ultrasonography and mammography.
Mammography showed BIRADS three lesion in right breast at 2007.
In 2009, right breast was observed as BIRADS four. In 2012, right
breast mammography showed BIRADS 5 and right breast biopsy dem-
onstrated an invasive ductal carcinoma (modified Bloom Richardson
in two upper inner quadrants and diffuse intraductal carcinoma (com-
edo, cribriform, micropapillary) and tumor was positive in two lymph
nodes. She underwent modified radical mastectomy and axillary dis-
section operation to right side. Chemotherapy and radiotherapy were
applied. She is now alive on follow up with no recurrence in two years.

Daughter: She has a daughter, 8 years old, with NF1 diagnosis. She has
café au lait spots and freckles. She does not have any neurofibromas or any
other tumors. She was diagnosed with NF1 when she was 18 months old.

Informed consent was obtained from patients. Peripheral blood was
obtained from each case. Mononuclear cells were separated using the
Ficoll-Paque density gradient method. DNA (Roche; Mannheim, Ger-
many) and RNA isolation (Macherey Nagel; Diiren, Germany) were
carried out. After RNA isolation (Macherey Nagel; Diiren, Germany)
and cDNA converting (NY-X Technic ATC 401 model, San Diego,
CA, USA), expressions of 84 genes related with DNA Repair in stan-
dard array (Qiagen; SABiosciences PAHS 042, United Kingdom)
were determined by Real-Time PCR (AB Applied Biosystem 7000
Sequence Detection System; Thermo Fisher, Foster City, CA, USA)
both for mother and daughter. Fold changes comparing with control
group (8 cases without any diseases) and comparing with NF1 patient
without malignancy were evaluated. On the other hand; for sequence
analysis, after DNA isolation, PCR and PCR clean up were carried
out, respectively. Later SAP/EXO (Thermo Fisher; Paisley, UK) was
carried out and then was passed to the next step which included Big
Dye (Thermo Fisher; Paisley, UK) and Big Dye Clean Up. After Big
Dye Clean Up, the sequencing for NF1 gene was carried out.

We performed NF1 sequencing and observed that there is a mutation
in ¢.1246 C>T in exon 9 of NF1 gene.

DNA repair array gene expression results showed that when this pa-
tient’s results compare with the other NF1 patients without malig-
nancy; ATR, CCNO, MLH1, NEIL1, NTHL1, RAD18, RAD 51,
XRCC1, XRCC3 genes are overexpressed and ATM, BRCAI, BRCA2,
ERCC4, EXO1, FENI, LIGI, LIG3, MPG, MRE11A, MSH2,
NEIL2, PMS1, POLD3, RFC1, SMUGI, TDG, TOP3B genes are

down-regulated in this patient (mother).

PNKP, RAD18, XAB2, XRCC3, XRCC4 and XRCC5 genes were
down-regulated compared with control group in her daughter. RAD18
was the most down-regulated gene. The daughter has similar DNA re-
pair array gene expression profile with the mother. This might be a clue
that she might have malignancy in her future life. BRCAI, BRCA2,
DDB2, MGMT, MLH1, POLB UNG, XPA genes might be possible

clue for developing breast cancer.

When malign tumor cases compared which are NF1 and without
NF1, we observed that DDB2, MGMT, MLH1, POLB UNG, XPA
genes were upregulated for each group to control group. This fold
change was more than 10 times.

ERCCl1(p: 0.015) and TREX1(p: 0.026) genes were down-regulated
when the patient’s results compared with the child and they were sta-
tistical significance in these 84 genes (Mann-Whitney U Test).

« TREX1: dauthter: 0.142 + 0.108 (0.078-0.346)
« TREX1: mother: 0.062+0.026 (0.015-0.090)

« TREX1: dauthter: 0.069+0.065 (0.020-0.197)
« TREX1: mother: 0.0210.006 (0.016-0.032)

Discussion and Conclusion

In this paper, we reported a mother and her daughter case with NF1
diagnosis. The mother suffered from bilateral metachronous breast
cancer. DNA repair gene expressions were evaluated for both. The
daughter has similar DNA repair array gene expression profile with
the mother which was thought to be a clue that she might have malig-
nancy in her future life.

Patil and Chamberlain reviewed the literature for neoplasm associated
with germline and somatic NF1 gene mutations (6). Treatment is the
same with sporadic breast cancer cases.

Malignancies in NF1 patients are reported to occur at an earlier age
than their sporadic counterparts and they have poorer prognosis.

There are more than 500 different NF1 mutations, besides mucinous
carcinoma, ductal carcinoma in situ, and squamous cell carcinoma has
both invasive ductal carcinoma or lobular carcinoma of breast might be
observed in NF1 cases also been reported. In our case the previously ob-
served left breast cancer was intraductal carcinoma and the other breast
showed invasive ductal carcinoma 9 years later. The additional genetic
alterations in NF1 patients with breast cancer have not been defined yet.

BRCA1 mutation has been demonstrated in some of NF1 associated
breast cancer cases. In this study we found that there was a mutation
in NF1 gene, ¢.1246 C>T in exon 9 and BRCA1 and BRCA2 gene ex-
pressions were down-regulated. This mutation in NF1 is already avail-
able in the literature (7). The altered expression evident in the present
mother case might show us that this kind of alterations in combination
with a mutation ¢.1246 C>T might lead to breast cancer.

The other point is that the increase observed in expression of DNA
repair genes. Our results point to a shift in the phenotype towards.
The DNA repair genes expression had not been studied in any NF1
patients before in the available English-language literature.

In conclusion; we here report a mother and her daughter who both
have NF1. The mother had bilateral metachronous breast cancer and
NF1 ¢.1246 C>T mutation. DNA repair gene expressions were similar
in mother and daughter. By this reason, we think that the daughter
might also have breast cancer in her future life. The DNA repair gene
expression decrease or loss might be predictor for cancer susceptibility
in NF1 patients. We conclude that NF1 patients might be screened
for DNA repair gene expression status to guess possible malignancy.

Informed Consent: Written informed consent was obtained from patients in
this study.
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ABSTRACT

Gastrointestinal Stromal Tumors (GIST) are the common mesenchymal tumors of gastrointestinal tract. They can display benign and malignant
clinical behavior. The most common metastasis sites of malignant stromal tumor are liver, peritoneum, lung and bones. Metastasis to breast is ex-
tremely rare. Here, we present a case of GIST with liver, bone, lymph node and breast metastasis by reviewing the literature.
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Introduction

Stromal tumors are the prominent mesenchymal tumors of gastrointestinal tract (GIT) (1). They are more apparent in upper mid-
dle age, mostly in 5* and 6" decades. They occur equally in both sexes (1). Gastrointestinal Stromal Tumors (GISTs) are most com-
monly localized in the stomach (40-70%) and may be found in the intestine (20-32%), colon (10%) and esophagus (5%) (1, 2).
They also can be seen in extra-GIT sites like mesentery, omentum and retroperitoneum (2). Major patient complaints regarding
GISTs are upper abdominal pain, GIT bleeding and abdominal masses (1). Interstitial cells of Cajal (ICC), which GISTs are thought
to originate from, both express tyrosine kinase receptors (c-kit) and stain with CD34 and Vimentin. KIT (CD117) is a transmem-
brane tyrosine kinase receptor, which is expressed in hematopoietic stem cells, germ cells, mast cells, melanocytes and ICC (2).
C-Kit positivity isan important parameter in diagnosis of GIST. Recently, a specific marker, namely discovered on GIST1 (DOG-1), has been
discovered for GIST diagnosis. It is shown to be positive on ICCs and gastric surface epithelium. DOG-1 is also expressed in high amounts in
KIT mutation-negative cases besides typical GIST cases (3). Immunohistochemical diagnosis of GIST is adopted when mesenchymal
tumors stain positive with c-Kit (CD117) and the DOG-1 where the rest of mesenchymal cell markers were negative. Demonstration of
CD117 and recently DOG-1 positivity immunochemically stands for the standard technique of definitive diagnosis of GIST. CD34 is
positive in 70-80% of the cases. Vimentin is diffuse and strong positive in many stromal tumors. SMA is positive in 30-40% and S100 in
5% of GISTs. Staining with desmin is rare (1). Malignant stromal tumors mostly metastasize to liver, peritoneum, lungs and bones (4).
Brain and lymph node metastases are unusual (4). No breast metastasis was presented in literature before.

Hereby, we present a case of GIST with liver, bone, lymph node and breast metastases and aimed to discuss its unusual metastatic review-
ing literature.

Case Presentation

A 46 year-old woman was referred to us from another health facility with the complaint of back pain. The radiological imaging studies
revealed multiple liver metastases with the largest being 5.5 cm in diameter as well as multiple bone involvements. Positron Emission
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Computed Tomography (PET-CT, General Electric Medical System,
Milwaukee, USA) demonstrated elevated F-18-fluoro-2-deoxyglucose
(FDQG) uptake in her left breast in addition to the above-mentioned
lesions. Histologic samples taken from abdominal lymph nodes and
liver revealed neoplastic lesions composed of cells with prominent
hyperchromatic nuclei and spindle-shaped cytoplasm. Immunohisto-
chemistry studies showed strong positive staining with CD117 (Code
A4502, Dako, California) in Figure 1 and DOG-1 (Clone SP31,
Thermo Scientific, USA) in Figure 2, positive staining with Vimen-
tin (Code-Nr. M 0725, Dako, Denmark) and negative staining with
CD34 (Clone QBEnd-10, Dako, Denmark), S100 (Code ZO311,
Dako, Denmark) and Desmin (Clone D33, Dako, Denmark) in both
liver and lymph node tissues. The patient was diagnosed to have GIST
metastasis and therefore was started on imatinib therapy. A control
PET-CT obtained on the second month of imatinib treatment dem-
onstrated progression in liver metastases, variable response in bone me-
tastases and partial regression in breast and lymph node metastases. No
mass was observed on the physical examination of either of the breasts
and the axillae. Breast ultrasound and Magnetic Resonance Imaging
showed two small lesions of 5 and 3 mm in close location, which both
were thought to be benign.

As for the fact that nuclear regression had been experienced in the left

breast under imatinib therapy, tissue diagnosis was planned to rule out

Figure 1. CD117 positivity by immunohistochemistry in liver

Figure 2. DOG 1 negative in lymphoid cells in lymph node, while
positive in infiltration areas

Hasbay et al. An Unusual Gastrointestinal Stromal Tumor

malignancy. After the suspected area was marked with needle localiza-
tion by ultrasound, a wide excisional biopsy was performed. When
the specimen of 10x4x4 cm yellow color fatty tissue was examined
macroscopically in serial sections, no significant mass was observed
in cross-sectional surfaces. Complete sampling of the specimen dem-
onstrated fibroadipose and acinar tissue, as well as two lesions in 3x2
mm and 2x2 mm size composed of spindle cells with prominent nuclei
and spindle-shaped cytoplasm (Figure 3). These cells stained strongly
with CD117 (Figure 4) and DOG1 (Figure 5) and did not stain with
$100, CD34 and SMA (Clone 1A4, Code M0851, Dako, Denmark)
immunohistochemically. Microscopy in 10x High Power Magnifica-
tion (HPM) of these lesions showed 4-5 mitoses. Ki67 (Clone MIB-1,
Coce M7240, Dako, Denmark) proliferation index was calculated as
3-4%. The case was interpreted as a GIST metastasizing to liver, lymph
nodes, bones and breast when evaluated immunohistochemically with
its histomorphological findings.

A lumbar MRI scan was obtained due to increased bone pain, which
revealed progressive bone metastases. The imatinib dose was doubled;
however, she was lost to follow-up. Patient gave orally informed consent.

Discussion and Conclusion

Gastrointestinal stromal tumors (GISTs) can occur anywhere along

Figure 3. Tumor infiltration well separated from mammary stroma,
as well as ductal structures

(H&E stain, x100)

Figure 4. CD117-positive tumor areas in breast
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Figure 5. DOG1-positive tumor areas in breast

the Gastrointestinal tract (GIT) from esophagus to anus besides in
omentum, mesentery, retroperitoneum deriving from Interstitial cells
of cajal ICCs) (3, 5). C-kit and DOG-1 positivity in used in the
pathologic diagnosis of GISTs (3). Stromal tumors like leiomyomas,
leiomyosarcomas, desmoid tumors, mesenteric fibromatosis and fibro-
sarcomas are considered in differential diagnosis. Tumor size, number
of mitosis and localization are the most important prognostic factors
of GISTs (1). GISTs are structured as spindle-like in 70%, epitheli-
oid in 20% and mixed in 10%. Spacing signet-ring-like areas can also
be observed. Major route of metastases of malignant stromal tumors
are liver, peritoneum, lungs and bones (4). Brain and lymph node
metastases are extraordinary (4). No breast metastasis of GIST was
declared before. There are cases in the literature presenting invasive
breast cancer of the breast accompanying GIST as a second primary
tumor (6, 7). Subash et al. (6) presented a case with GIST in which
Position Emission Computed Tomography (PET-CT) demonstrated
an increased uptake in her left breast and breast biopsy proved an inva-
sive ductal breast cancer . Obinna et al. (4) presented a case with GIST
who developed an intramammary lymph node metastasis and intesti-
nal metastasis . Our case presentation seems to be the first in literature
to demonstrate a breast metastasis of GIST. CD117 is expressed in
Phyllodes tumors (PT) of breast (8). This study showed weak staining
with CD117 in 5 of 17 PTs (8).

Gastrointestinal stromal tumors rarely can contain signet-ring-like
components. Epithelioid type GISTs comprising signet-ring-like cells
must be differentiated from invasive lobular cancers of breast in terms
of diagnosis. In the study of Yared et al. (9) CD117 was applied to the
tissue samples obtained from 21 normal breast epithelia, 24 benign
breast lesions, 29 in situ breast carcinomas and 41 invasive carcino-
mas. Positive staining was demonstrated in 100% of normal breast
epithelia, 88% of benign breast lesions, 20% of in situ carcinomas and
18% of invasive breast carcinomas. Of the 6 invasive breast cancers
which stained strong positive, two were lobular, one was ductal and
one was signet ring cell cancers . Also, CD117 positivity was shown
in a case of gastric epithelioid GIST presented in the literature, which
later presented an axillary mass and ER and GCDFP- 15 positivity in
breast and gastric samples resulting in the diagnosis of primary lobular
carcinoma of the breast and a gastric metastasis (10).

Therefore, especially before diagnosing epithelioid-type stromal tu-
mors, lobular and signet ring cell carcinomas of the breast must be dif-

ferentiated by immunohistochemical and radiological examinations.
Studies concerning GIST in the literature commonly present liver,
lung and bone metastases. Hereby, we presented the first case of GIST
metastasizing to breast, which we think is a very extraordinary condi-
tion and discussed according to the literature. It must be kept in mind
that demonstration of a spindle cell neoplasia can either belong to a
primary tumor or a metastasis. Therefore, CD117, which is stained
both in GIST and most spindle cell bearing conditions of the breast
such as Phyllodes tumors, and DOGI staining studies must be added
to foresee GIST metastasis.
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Dear Editor,

I have read the article titled “Paradigm Shift from Halstedian Radical Mastectomy to Personalized Medicine” with a great interest (1).
Meanwhile, I felt to emphasize that following points should be taken into consideration;

1-As everyone knows, the systemic treatment paradigm of breast cancer pathobiology suggested by Bernard Fisher and his team has been
obtained from thorough and cumbersome studies (by both experimental and randomized clinical trials) taking nearly 15 years. The theory
of Halsted based on Virchow hypothesis is also represents a long and detailed clinical and laboratory experience. The third theory named
”Spectrum Theory” has been completely rejected by Fisher in 2010. Finally, 15 years have passed, and, it has not accepted as a new para-
digm for management of breast cancer (2).

Therefore, the sentence in the paper expressing as “Today, we accept that the intermediate paradigm as a combination of Halstedian and
Fisherian hypothesis” is controversial.

2-Moving from Fisher paradigm, primary chemotherapy (PCT) has gained a wide application in the treatment of locally advanced breast
cancer. A significant disease-free and overall survival advantage has been shown in randomised trial (NSABP B-18 and B-27) in cases with
complete pathologic response to PCT) (3).

3-Novel techniques of breast reconstruction like autologue fat grafting and autologue free dermal fat grafting should be considered as new
and modern alternatives in tayloring the oncoplastic surgery (4-5).

4-Although its use limited to small and unifocal tumors, intraoperative radiotherapy (IORT) is an inexpensive and reliable alternative in
tayloring of radiotherapy (6).
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